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Preface 
The following report is the work of a student completed under the guidance and supervision 

of professional engineers. This report should only be used by the reader for the purpose of 

conveying general information regarding Wood Island, Kittery, ME. The information in this 

document is based on several sources regarding the history of the site. These written and 

photographic sources are cited and credit is given for their reference and use. 
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I. Description of Site 
 

A. Wood Island 

 

 

Figure 1: Wood Island (Courtesy of Terrain Navigator & Virtual Earth) 

 

Names 
 

Known as U-Me-449A, Wood Island, Wood Island Coast Guard Station, Wood Island Lifesaving Station 

and Old Portsmouth Harbor Lifeboat Station.  

 

Location  
 

The Island is near the New Hampshire-Maine line in Portsmouth Harbor.  It is approximately thirteen 

hundred feet southwest of Fort Foster, on Gerrish Island, in Kittery, Maine.  Located at 43°03’49.39” N 

70°41’54.18” W. 

 

Geology 
 

Small sandy crescent beaches with rock ledge outcrops and rocky beach sections cover 1.24 acres of 

island.  There are scattered deposits of small stones and sand.  
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Vegetation 
 

Small trees and bushes cover the area around the main building.  Poison ivy covers 50% of the island.  

Weeds and grass three to five feet tall surround the main structures. 

 

Current Use 
 

According to the 2001 Kittery Comprehensive Plan, 750 to 1,000 people visit the island yearly for 

recreational purposes.  The buildings are empty and have no use. 

 

B. Existing Structures and Infrastructure 

 

1. Wood Island Station 

 

 

 
Figure 2 Wood Island Station 

 

The station is a multi-room, multi-level, wood frame and masonry construction with approximately 

7,596 square feet of living and utility space.  The building has a basement, living room, mess hall, 

officer’s and crew’s quarters, bathrooms, a boathouse, a four-level observation tower, an exterior 

observation deck on the fourth level.  The building is a combined Colonial Revival and Shingle Style 

design.  It features a Colonial Revival gambrel roof and siding iconic of American Queen Anne Shingle 

architecture. (1) 
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The Origins of Lifesaving in the Region 

 

 

Figure 3 Jerry’s Point Lifeboat Station circa 1890 (Courtesy of The Portsmouth Athenaeum) 

 

In the mid 18th Century, the people of the Piscataqua River region recognized the need for a rescue 

service to mitigate loss of life in nautical disasters near Gerrish Island.  The Federal Government 

responded by constructing and commissioning a United States Lifesaving Service (USLSS) station on 

Jerry’s Point in 1887.  It was positioned near Fort Stark and the current United States Coast Guard (USCG) 

Station in Newcastle, New Hampshire. (5) 

 

Jerry’s Point Lifeboat Station was recognized as the “No. 1 Station” in the USLSS for its impressive 

service record.  In 1893, just five years after officially being commissioned, it had forty-four recorded 

instances where assistance was rendered to distressed vessels. During that time, sixteen people were 

rescued by Captain Silas H. Harding and seven lifeboat men.  Captain Harding said of his men: “Every 

man of the crew is a typical sailor; he is agile, courageous and courteous, with a strong love for 

humanity in his big heart.” (5) 

 

The famous rescue mission of the Oliver Dyer occurred on November 26, 1888.  The schooner was 

wrecked on rocks near the station and four crew members were saved from the ship.  The lifeboat men 

received gold medals as official recognition of their brave rescue. (5) 

 

In 1908, the Jerry’s Point Station crew and equipment was transferred to its successor, the Wood Island 

Station.  The Jerry’s Point site was required for military purposes. (5) 
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Structure’s History 
 

Prior to use by the USLSS, the U.S. Navy constructed a military barrack on Wood Island in the early 19th 

Century.  Towards the end of the century it was used as quarantine for naval patients suffering from 

Yellow Fever. (6) 

 

The main station building, registered in the USLSS as Station #12, was built in 1907 on Wood Island, 

Kittery, Maine.  The building is a Duluth-style station designed by architect George R. Tolman.  The style 

originated in the Great Lakes region of Minnesota.  The Wood Island Station is one of an original twenty-

eight Duluth-style stations in the United Stated.  It was constructed by builder Sugden Brothers of 

Portsmouth, NH. (1, 7) 

 

In 1908, the building began functioning as an air-sea rescue station until 1941.  During the World War II 

period of 1941 to 1945, the U.S. Navy used the site as an observation station.  A submarine net anchor 

was installed on the island to protect Portsmouth Harbor from German U-boat attack.  (6) 

 

Since 1972, the Wood Island Station has been neglected.  The site has served as an intended 

recreational facility for the general public under the stewardship of the Town of Kittery. 

 

Historical & Cultural Significance 

 

 

 

 

 

 

 

Figure 4 Lifeboat Men at Jenness Beach, Rye, NH, circa 1900  
(Courtesy of The Portsmouth Athenaeum) 

 

For thirty-two years the Wood Island Station provided a vital service to the maritime and shipping 

industry of southern Maine and New Hampshire.  The USLSS consisted of teams of eight men residing in 
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stations positioned at strategic locations along the oceanic coasts and the Great Lakes of America.  

During good weather they would train lifesaving techniques and maintain their equipment while 

keeping watch.  If a ship was in distress, the men would launch their boat into the violent sea and row 

through rough surf to attempt a rescue.  Lifeboat men were known for their motto “You have to go out, 

but you don’t have to come back.”  Today, the USLSS is often romanticized as a courageous service that 

was the forerunner of the USCG. (8) 

 

 

            (Photo: K. Kozlowski) 

Figure 5 View of Whaleback Lighthouse (right) and Wood Island Station (left) from Newcastle 
Commons, NH 

 

Wood Island Station lies 1,500 feet from Whaleback Light and complements an iconic seascape depicting 

the maritime history of Maine and New Hampshire.  Although the building has deteriorated significantly, 

from a distance it portrays an enduring symbol of its former duty to the Piscataqua River region. 

 

 
 

 

 

Wood Island 

Station 

Whaleback 

Lighthouse 
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Conditions Assessment 
 

The following descriptions are based on the initial Wood Island site investigation on August 15, 2008.  All 

photographs of the site were taken by K. Kozlowski.  Approximate reproductions of the original 

building’s elevations and plans, as well as current damage summaries, are located in Appendix B of this 

report. 

 

Exterior 

Generally the roof appears to be in good condition; however, a section over the boathouse has partially 

collapsed.  The roof on the southern elevation has approximately fifty-percent of roofing shingles 

missing.  This damage contributes to further deterioration of interior timber frame elements by 

rainwater.  

 

 
 

Figure 6 Collapsed station roof 

 

The siding on the building has aged well and continues to protect the building.  Siding shingles are 

missing in some small areas on the exterior walls.  

 

The porch decks appear in good condition; there is no noticeable deterioration.  

 

No original windows remain in the building.  Many of the window frames are unblocked and continue to 

allow seagulls to enter and inhabit the building.  Some windows and exterior door frames remain 

blocked by previous attempts to seal the building.  Evidence of damage and break-in attempts by 

vandals exists along the perimeter of the building.  

  



Wood Island Feasibility Study 

August 2008 

 

  

Page 14 

 

  

The observation deck on the fourth level was not closely inspected due to lack of access. The deck 

appears in good condition.  The deck is not believed to be part of the original 1907 structure; it was 

probably constructed during the 1940s by the U.S. Navy. 

 

  
 

Figure 7 Wood Island Station 

 

Interior 

The conditions inside the structure vary depending on the condition of the roof above. Rooms below 

shingled roof sections are dry and without damage from moisture.  The spaces in the boat house section 

below the roof failure have extensive damage from rotting structural elements.  Parts of the floor in the 

boathouse on the first and second levels have damage and voids.  There are dangerous soft spots in 

these floors.  Floor damage is also present near open windows throughout the building. 

 

The joists near the wall in part of the second level of the boathouse have collapsed as seen in Figure 9; 

however, all other beams and columns supporting the level appear structurally sound as seen in Figure 

10.  

 

 

 

Observation 

Deck 
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Figure 8 Interior damage of boathouse 

 

 

Extensive damage to non-structural elements exists throughout the interior.  Wall plaster and gypsum 

are damaged or missing in most rooms.  Entire wall sections, including framing, are also missing in many 

rooms.  

 

     
 

Figure 9 Non-structural interior damage 

 

Large piles of seagull droppings exist in all spaces in the building.  These piles are many inches deep in 

some areas on the upper levels.  The putrid odor of the droppings is strong and present everywhere 

within the building.  There is evidence that seagulls continue to inhabit the building. 
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Figure 10 Seagull droppings 

 

The foundations of the building are in good condition.  There are no obvious signs of Alkali-Silica 

Reaction (ASR) on the structural columns or perimeter foundation in the basement.  The smallest 

columns measure eighteen inches by eighteen inches.  

 

Alkali-Silica Reaction (ASR) occurs when reactive aggregates form a gel-like substance within concrete 

exposed to water.  These gels grow within the concrete and can create high expansive stresses that lead 

to cracking and eventual failure.  According to Duncan Mellor, P.E., these stresses usually range between 

250 psi and 300 psi and normally little can be done to prevent expansion.  Depending on aggregate 

reactivity, cement type, moisture exposure and other factors, ASR may take decades to undermine the 

concrete’s structural integrity. 
 

      
 

Figure 11 Station foundations 
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Piping in the basement appears to be covered with asbestos insulation.  Only large diameter pipes like 

those pictured in Figure 16 are insulated.  
 

 
 

Figure 12 Fibrous pipe insulation 

 

The paint used on the interior walls and moldings appears to be lead based due to its flaky appearance 

and the time period the building was constructed and maintained.  

 

 
 

Figure 13 Stairs and peeling paint 

 

The stairs throughout the interior are damaged or missing.  On many levels, make-shift boards with 

footings were installed previously.  The stairs to the basement from the first floor and from the outside 

are in good condition. 
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2. Tool House Building 
 

The tool house building is a twenty foot long by ten foot wide structure formerly used to store 

equipment.  The building is timber framed with wooden shingle siding.  

 

 
 

Figure 14 Tool House Building 

 

Conditions Assessment 
 

A section of rafters failed resulting in a partial collapse of the roof.  Much of the roof structure is heavily 

deteriorated and at risk of collapse.  A section of the rear wall has been destroyed. 

 

Most of the siding shingles remain and are in good condition; they appear to match the shingles on the 

station.   

 

 

3. Marine Railway 
  

The marine railway consists of two sets of tracks that originate inside the boathouse.  The tracks are 

sloped down from the boat house doors to the water.  The rails from one of the boathouse bays 

converge with the rails from the other bay, which runs directly to the water.  The rails are made of iron.  

A timber structure atop a concrete foundation supports the railway.  The rails run through the existing 

sea wall.  
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Structure’s History 
 

   
      (Photo: Bob Muncaster) 

 

Figure 15 Launching the Thomas Fielden, an English Lifeboat from the early 20th Century that 
used a gravity launching system similar to the one at Wood Island 

 

The marine railway was used as a rapid launch system for outgoing USLSS boats. Double-ended 

lifesaving boats would sit on special dollies on the rails until they were needed.  When a distress call was 

received, the men would open the boathouse doors, climb on board the lifeboat and fly down the rails 

into the water.  The apparatus allowed the team to access the water quickly regardless of the tide level. 

(9) 
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Conditions Assessment 
 

 

 
 

Figure 16 Marine Railway 

 

The railway is badly damaged and unsafe.  The railway originally extended several yards beyond the sea 

wall.  The concrete foundation is intact but has degraded and appears damaged.  The primary wood 

beams supporting the rails are partially intact; some secondary beams have collapsed.  The rails and 

wooden decking have also collapsed. Most of the original rails have bent out of shape due to the missing 

substructure.  Sections of the rail are missing. 
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4. Seawall  
 

The existing seawall is comprised of two sections located at the south and north of the building.  

 
 

Figure 17 Seawall (Taken from a topographic map dated 1955) 

 

The south wall measures approximately two hundred and fifteen feet in length.  It stands six feet tall at 

the highest point.  The front seawall has been damaged repeatedly by tidal surge and wave action.  A 

town document reported that in 1993, a one hundred foot by two foot by six foot section of the wall 

was repaired by Shotcrete Systems International, Inc. at the cost of approximately $40,000.00 using 

FEMA Federal and State disaster assistance.  The photos in Figures 24 and 25 are of the front concrete 

wall that was repaired by Shotcrete Systems.  The contractor installed a steel wire mesh over the 

damaged wall and shot pressurized concrete over the mesh. 

 

The wall north of the building is approximately two hundred and fifty feet long with sections of wall over 

eight feet tall.  By visual inspection, the wall has not been modified or repaired since it was originally 

constructed.  The wall is un-reinforced concrete with small and large stone aggregate.  The wall was 

presumably built of natural materials found on the premises.  Large iron pins are located in the rock face 

near the base of the wall.  Duncan Mellor, P.E. suggests the pins may provide a shear brace to prevent 

the wall from sliding toward the water.  

 

 

 

 

 

 

North Seawall 

 

South Seawall 

 

Wood Island Station 
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Conditions Assessment 
 

South Seawall 

 

 
 

Figure 18 Outer south seawall 

 

By visual inspection, the entire two hundred and fifteen foot wall appeared to have been covered with 

new concrete.  Many sections along the top of the wall have broken away from the steel mesh as seen in 

Figure 26. 
 

 
 

Figure 19 Damaged top section of south seawall 

 

6’ 
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North Seawall 

 

Signs of Alkali-Silica Reaction (ASR) are present along the seawall.  ASR will need to be confirmed by 

laboratory testing.  Large wall sections have been destroyed and are missing.  Presumably the 

combination of wave action, ASR expansion and freeze/thaw cycles has reduced the wall to its present 

state.   

 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20 Inner north seawall damage 

8’ 
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Figure 21 Outer north seawall damage 

 

5. Flag Tower 
 

The flag tower was originally a wooden frame that stood near the station building. 

 

Conditions Assessment 
 

The structure was not found during the inspection and is presumed to have been destroyed or removed 

from the island. 

 

 

6. Drill Pole 

 

Structure’s History 

 

  
Figure 22 Beach apparatus drill reenactment in Cape Cod (Photo: John Galluzzo) 

8’ 
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The beach apparatus drill was considered one of the most important rescue maneuvers of the time.  The 

USLSS required the drill to be practiced at least twice each week at each lifeboat station.  The maneuver 

was specifically designed to rescue sailors from ship wrecks or vessels that had run aground within six 

hundred yards of shore.  The apparatus was used when the conditions were too dangerous for a lifeboat 

rescue attempt. (9) 

The equipment involved included many lines, wooden frames, a Lyle gun, a drill pole, block pulleys and 

other equipment.  The Lyle line throwing gun was set up on the beach and used to fire a lead line to the 

stranded ship.  Heavy lines were then attached between the beach apparatus and the ship’s mast.  

Tension created a zip line apparatus that used a breeches buoy to rescue one sailor at a time from the 

wrecked ship.  This was an effective rescue maneuver that saved countless lives during the active period 

of the USLSS. (9) 

 

The drill pole located on Wood Island was meant to mimic a ship’s mast during the regular training of 

the maneuver.  The drill pole was made of steel. 

 

Conditions Assessment 
 

The structure was not found during the inspection and is presumed to have been destroyed or removed 

from the Island. 

 

 

7. Well 
 

The well was not found during the inspection.  

 

 

8. Miscellaneous Facilities 
 

As seen in Figure 33, any existing pathways on the Island are completely overgrown. 
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Figure 23 Overgrowth 

 

A total of three tanks were found outside near the station and tool house building.  A large reservoir 

(assumed to be for drinking water) was found inside the basement of the station building. 

 

    
 

Figure 24 Abandoned tanks 

 

 

A manhole structure was found to the north of the station building.  The interior was not inspected.  
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Figure 25 Manhole 

 

Many large diameter pipes lay scattered on the island.  They appear to be damaged and corroded 

through.  There are also several dozen abandoned lobster traps scattered across the island as seen in 

Figure 38. 

 

   
 

Figure 26 Piping 

 

The following items were considered to be on the island at one time but were not found during the 

inspection: picnic tables, benches, grills and the bulwarks supporting the old submarine net. 
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9. Cribs  
 

  
 

Figure 27 Cribs 

 

A crib is a marine structure built of heavy wood members with large stones placed inside the frame to 

provide strength.  The cribs near Wood Island are pinned together using steel elements.  Cribs are 

normally used for supporting bridges or piers and can be coated with conservatives that protect against 

wood degradation.  There are seven cribs near Wood Island.  These cribs were used to support a 

submarine net as part of a harbor defense system during World War II. 
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Conditions Assessment 
 

Five of the seven cribs appear to be stable.  Two of the cribs appear to have collapsed. The structural 

integrity of each crib may be comprised by wood degradation by marine-borers.  A full dive inspection 

would be required to determine the extent of possible degradation. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 28 Cribs near Wood Island (Courtesy of Google Earth) 
 

 

 

 

 

 

 

 

 

 

Cribs 

Fort Foster,  

Gerrish Island 
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II. Town of Kittery Stewardship 

 

A. History of Ownership  
  

In 1827, the Maine State Senate and House of Representatives signed a bill ceding Wood Island to the 

Federal Government.  The bill claimed the State would have concurrent jurisdiction of the land; however, 

some evidence exists that the State of Maine gave title of Wood Island to the Federal Government in 

1869.  During the turn of the century, jurisdiction of the island was transferred to the USLSS. (1) 

 

In 1915, the USLSS and the United States Revenue Cutter Service (USRCS) merged to form the modern 

USCG. During the period from 1909 to 1941, a lifesaving station operated on Wood Island.  In 1941, the 

USCG relinquished jurisdiction of the island to the U.S. Navy. (1, 7) 

 

The U.S. Navy used the island as a defensive position during World War II.  Following the war in 1945, 

jurisdiction of the island was transferred back to the USCG.  In the mid 1950s the island was listed as 

military surplus property.  In 1955, the U.S. Navy stated two parcels, Parcels “A” and “B” “shall be 

reserved for the use and benefit of the U.S. Dept. of the Navy.”  Any disposition of the surplus land is 

subject to a Right of Way for Access for these parcels, 0.9 acres and 0.6 acres, respectively.  A 

topographic map showing the two parcels is located in Appendix C. (1) 

 

In 1971, President Nixon announced the “Legacy of Parks” Program and offered Federal surplus land 

available for parks and recreation use.  The U.S. Department of the Interior (U.S. DOI) was given 

jurisdiction of the site.  In 1973, the island was deeded to the Town of Kittery by the Federal 

Government under several conditions.  

 

 The conditions include: 

1. Used and maintained for recreational purposes involving the general public 
2. Erect a permanent sign stating “Recreational Facility” 
3. Not sold or leased 
4. Submit ten biennial reports with further reports as per request and maintain a 

Program of Utilization for the property 
5. Reversion of deed if land required for national defense 
6. Covenants, etc. 
7. Breach 

 

There were instances where the Department of the Interior further defined the conditions described in 

the deed.  In 1973, a discussion between the town and the Department of the Interior about the use of 

Wood Island for educational purposes led to the condition that the University of New Hampshire could 
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be categorized as “public” and therefore within the deed requirement for recreational purposes.  In 

another discussion in 1984, the Department of the Interior stated that the “permitted recreation range 

of possible uses is broad.”  It added additional conditions including: any business replacing the 

[lifesaving station] structure must spend all of its revenue for maintenance and/or operation of Wood 

Island or another grantee site.  Concessionaire agreements can be arranged but must obtain approval 

from the Department of the Interior.  Approval for such agreements is required to satisfy historic 

importance and safety aspects of the site and the structures. (6) 

 

B. Biennial Compliance Reports  
 

The deed stipulates that the town must submit reports every two years on the status of developments 

and improvements to recreational activity on Wood Island.  The deed also required a Program of 

Utilization to be maintained. 

 

The original Program of Utilization for the site was for boaters to actively use the island for cookouts and 

picnics, with tables and grills provided.  An upgraded boat dock was to be constructed.  

 

The following are summaries of the eleven reports written by Kittery officials and submitted to a branch 

of the U.S. Department of the Interior from 1975 to 2008. (6) 

 

 1975 Biennial Compliance Report I 

 An estimated 100-150 people picnic on Wood Island during the summer.  

 No improvements and no plans for development.  The town prefers to keep the island in 
its natural state.  

 The Department of the Interior replied to this report with a letter threatening 
reversionary actions of the deed if the town did not comply with the conditions 
specified in the agreement. 

 

 1975 Biennial Compliance Report II 

 Ideas for development including: a survival program, a sailing program and/or a point of 
historic interest. 

 It suggested exploring historic preservation or outdoor recreation grants for the funding 
of building restoration. 

 

 1981 Biennial Compliance Report III 

 Records indicate a report was completed; however; it was not found. 
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 1983 Biennial Compliance Report IV 

 No major improvements/no development. 

 Only litter control maintained. 

 Signs erected. 

 No visitor-use facilities provided. 

 No accurate financial records kept. 

 250 persons per year (95% family, with few campers). 

 Docking needed. 

 Personal note included: from personal picnic trips to island, it is the “only public island 
one can visit and have no hesitation or reservation as to their propriety in landing a 
boat.” Wood Island is a landmark controlled by the public. 

 

 1984 Biennial Compliance Report V 

 This report is identical to the 1983 report without the personal note. 
 

 1985 Biennial Compliance Report VI 

 Improvements/Maintenance/Development:  “Limited visitor-use facilities being 
provided”: picnic tables installed (cemented in), grills purchased (to be installed), work 
started for small boat landing system, second hand boat motor purchased, window door 
sizes kept with hope, wire mesh purchased & installed to keep pigeons out, regular trips 
for litter control, signs stolen, no public transport available. 

 Financial Statement:  1982-1983: $223.60, 1983-1984: $471.56, Total: $695.16. No 
admission charges, no donations or voluntary services. 

 Public Use:  Estimated 250 persons per year, 95% families, occasional overnight campers, 
visitors regional (75% from ME and NH), island not overused, water access is poor, cove 
300 yards away, area sea conditions: often very choppy & rough, safety cancels a work 
day at time, vandalism builds over years, poison ivy on over 50% of island limits 
potential for passive recreation uses. 

 Future Program:  Work toward building restoration, better access – a dock, remove 
poison ivy, improve picnic facilities. 

 

 1986 Biennial Compliance Report VII 

 Records indicate a report was completed. 
 

 1991 Biennial Compliance Report VIII 

 Work done:  Preserved structural integrity of the building, reduce/repair libelous 
hazards, clean grounds and beach areas.  

 Budget:  $1,200.00 for routine maintenance.  
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 Plan:  No major projects undertaken in last 2 years.  Small boats visit (picnics, 
sunbathing, exploring and swimming.) “Lack of access regulates over use.”  “No plans for 
use expansion.”  “Building is to be removed!!” written in pencil on the document. 

 

No Compliance Reports between 1991 and 2004 

 

 2004 Compliance Report IX 

 This report contained a history of the events since 1991 (See Appendix A: Chronology 
for details).  

 It explained that the Wood Island Preservation Group (WIPG) failed to implement their 
proposed development of the site and that the organization was no longer in existence.  

 The report also explained that there was no funding in the town’s 2004-2005 budget for 
any improvements of the island.  

 

 2006 Biennial Compliance Report X 

 This report stated the town was pursuing moving preservation efforts forward on Wood 
Island.  

 The American Lighthouse Foundation (ALF) viewed the building but did not enter it on 
June 30, 2006.  The building was described as in a greatly deteriorated state. 

 

 2008 Biennial Compliance Report XI 

 By visual inspection, the seawall and roof need repairs.  

 The town council rescinded the Wood Island Preservation Group’s (WIPG) designation 
to restore the station due to its inactivity.  

 A proposal has been made to develop a cost-effective plan to preserve Wood Island 
Station and the seawall including several options listed in the following section. 

 

These reports represent Kittery’s recreational development of the Wood Island site since 1973. 

 

The Wood Island site has become overgrown and its structures have continually deteriorated from the 

effects of weather, vandals, wildlife and time.  Efforts have been made periodically to reverse these 

effects; however, budget constraints have often prevented any significant progress.  
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C. Past Concepts and Proposals  
 

The following is a list of the major alternatives considered for Wood Island by the Town of Kittery since 

the site was deeded by the Federal Government in 1973. (6) 

 

 Joint agreement with the University of New Hampshire (UNH) to use the island for outdoor 
classrooms and research.  1973 

 No action recorded. 
 

 Keep the island in natural state.  (US DOI: non-compliant) 1975 

 Proactive Program of Utilization written to comply with U.S. DOI order. 
 

 Raze Wood Island Station by controlled burning.  1975 

 Denied permission by U.S. DOI and Kittery Town Council. 
 

 Improve the building.  1975  

 No action recorded. 
 

 A survival program.  1973-78  

 No action recorded. 
 

 A sailing program.  1977  

 No action recorded. 
 

 A point of historical interest.  1977  

 No action recorded. 
 

 Block windows with materials painted black.  1978  

 No action recorded. 
 

 Leave the building on the island, clean and board up all entrances, provide limited access to 
the tower for sightseeing visitors, research island history and post informational sign.  1978  

 No action recorded. 
 

 Enter into a cooperative agreement with a school to rehabilitate the station over 5 to 7 years 
to ultimately create a youth conference center while maintaining recreational access.  1980  

 Negotiations ended in stalemate.  
 

 Continuation of existing use: minimal recreation development.  1984  

 Presumed successful. 
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 Development of facilities for the study of marine biology and climatology.  1984  

 No action recorded. 
 

 Development of restaurant and hotel facilities. 1984  

 No action recorded. 
 Ninety-one Wood Island area residents petitioned against any development 

and/or expenditure of town funds for Wood Island. (1984) 
 

 Education facility like R.A.M.P at UNH, Voc.-Tech, or other schools.  1985  

 No action recorded. 
 

 Bed and breakfast/commercial development for private sector.  1985  

 No action recorded. 
 

 Take down building and use as recreation facility.  1985  

 No action recorded. 
 

 Leave as is until further development can be organized.  1985  

 Presumed successful. 
 

 No expansion, remove the building.  1991  

 No action recorded. 
 

 Construction of commercial duty pier with float system.  1994  

 No action recorded. 
 

 Use fundraising to develop a maritime museum on the island.  1999 
The plan included:  

1. A restored Station to contain a museum 
2. Dock facilities  
3. USLSS reenactment  
4. Food cabana/café  
5. Granite amphitheatre 
 

Access to the island via a walkway was to be provided from Fort Foster as part of Phase Two of 

the project.  The plan was initiated by the Wood Island Preservation Group (WIPG) which was 

given designation by the Town of Kittery to preserve Wood Island (for full history of WIPG 

read 1992-2006 in Appendix A: Chronology). 
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 One known fundraiser held (1992) 
 

 Carolyn Brit of Community Investment Associates (CIA) was contracted by the Wood Island 
Preservation Group to research funding options for improvements to the island.  CIA’s final 
report suggested the town apply for the Community Development Block Grant (CDBG) for 
$10,000.00.  The report also suggested several other grants.  The full report can be seen in 
Appendix C. (1999) 

 

 The Town of Kittery filed for and received the CDBG; details are noted in Section D 
of this report.  

 

 The Boston architectural firm Finegold Alexander and Associates was commissioned to 
successfully create a development proposal and cost estimate. (See Appendix C) (1999) 

 

 The estimate without pedestrian access was $850,000.00. 
 Services rendered by the firm cost $7,500.00 and were paid using the CDBG and 

funds from the Kittery Town Council.  
 

 The Kittery Town Council rejected WIPG’s 2002 development proposal  
 

 An inquiry by Councilor Susan Emery disclosed the following information from 
Councilor Estes (for the original document see Appendix C): 

 

 Wood Island is considered a Shoreline Habitat by the Department of Inland 
Fisheries and Wildlife. 

 According to the Maine Department of Environmental Protection (DEP), the 
proposed design was not consistent with the Shoreland Zoning requirements. 

 Estes and other Town Council members in the WIPG were suggested to be in 
a conflict of interest by Councilor Emery. 

 Other evidence suggested the concept was not supported by the citizens of 
Kittery. 

 

 Install one three Mega Watt wind turbine on the island. 2008 
 Recently proposed. 

 

 Construct a sheltered marina for small boats behind the Island. 2008  
 Recently proposed. 

 

 UNH/Town of Kittery/Appledore Engineering Feasibility Study. 2008  
 In progress.  Funded by the 2008 Shore and Harbor Technical Assistance Grant. 

(See Appendix C for the complete document) 
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D. Past Grant Applications: 

  

The following is the list of grant applications considered by the Town of Kittery as possible funding 

methods for improvements and developing of Wood Island. (6) 

 

1. Proposed YCETA Grant, did not apply, not received  (1978) 
 

2. Proposed Defense Environmental Restoration Program, not received (1991) 
 

3. Awarded FEMA disaster relief, $46,985.00 received.  The funds were used to rebuild a 100’ 
section of seawall.  (1992) 

 

4. Awarded Community Development Block Grant (CDBG). $5,000.00 received.  The funds were 
used to partially pay for an architectural study by Finegold Alexander and Associates.  (2000) 

 

5. Proposed Maine DOT Transportation Enhancement Program Grant, requested $150,000.00, not 
received.  (2004) 

 

6. Proposed Shore and Harbor Technical Assistance Grant, requested $25,000.00, not received.  
(2005) 

 

7. Awarded Shore and Harbor Technical Assistance Grant. $10,250.00 received. An additional 
$5,950.00 was matched by the Town of Kittery. The $16,200.00 total is funding the 2008 
Feasibility Study. (2008) 
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E. Other Lifesaving Stations & Developed Sites 
 

Biddeford Coast Guard Station, Biddeford Pool, Maine 
 

 

Figure 29 Former Biddeford Pool USCG Station (Photo: K. Kozlowski) 

 

Formerly Fletcher’s Neck Lifesaving Station, the building is a Duluth-style station built in 1904.  It has 

been completely restored and is now a private residence.  The site has been on the National Registry of 

Historic Places since 1974. (2,7) 

 

According to a local resident, the buildings and property were purchased for $1,000,000.00 

approximately seven years ago.  Within the last five years, extensive renovations were done to the 

restore the exterior and modernize the interior living space. The wrap-around porch, two chimneys, the 

front dormer and widow walk were added to the structure.  The boathouse doors (red) are believed to 

be the refurbished originals.    
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Figure 30 Former Biddeford Pool USCG Station (Photo: K. Kozlowski) 

 

Wood Island Light Station, Biddeford Poole, Maine 

 

 

Figure 31 Wood Island Light Station (Courtesy of Virtual Earth) 

 

This restored and functioning lighthouse facility was established in 1808 and is currently licensed to the 

Friends of Wood Island Lighthouse by the USCG.  The group is a chapter of the American Lighthouse 

Foundation and runs tours of the site beginning in June.  The tours last 90 minutes and showcase the 

island on which the lighthouse is built as well as the surrounding seascape.  There is no fee for the tour; 



Wood Island Feasibility Study 

August 2008 

 

  

Page 40 

 

  

however, a $10.00 donation per person is suggested.  The 17-18 passenger vessel departs three times 

per week at specified hours during the season. Special group trips can be arranged depending on 

availability of the crew and vessel. (3) 

 

Wallis Sands State Park, Rye, New Hampshire 

 

 

Figure 32 Wallis Sands State Beach (Courtesy of Virtual Earth) 

 

The site is a former Lifesaving Station location built in 1890.  It currently functions as a beach facility 

offering restrooms, changing areas, a food concession, lifeguards and parking.  Admission to the park is 

currently $15 per vehicle.  Van admission is $20.00. (4,7) 
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Resource List 

Places and Organizations 

 

ALF    American Lighthouse Foundation 

 

CIA    Community Investment Associates 

 

GSA    United States General Services Administration 

 

Jerry’s Point Station  Jerry’s Point Lifesaving Station 

 

LPS    Lighthouse Preservation Society 

 

Town/Kittery   Town of Kittery, Maine  

 

UNH    University of New Hampshire 

 

USCG    United States Coast Guard 

 

U.S. DOI   United States Department of the Interior 

 

USLSS    United States Lifesaving Service 

 

U.S. Navy   United States Department of the Navy 

 

USRCS    United States Revenue Cutter Service 

 

Wood Island/island  U-Me-449A, Wood Island, Kittery, ME  

 

Wood Island Station Wood Island Coast Guard Station, Wood Island Lifesaving Station, Old 

Portsmouth Harbor Lifeboat Station 

 

WIPG    Wood Island Preservation Group 
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Individuals (In Order of Chronological Appearance) 

 

Kennedy   John R. Kennedy, former Kittery Town Manager 

 

Senator Smith   Margaret Chase Smith, former US Senator 

 

Pyle     Ronald M. Pyle, General Services Administration 

 

Watt     James G. Watt, former Director, US Department of the Interior 

 

Jones Robert W. Jones, former Regional Director, Property Management & 

Disposal Services, General Services Administration 

 

McEachern Duncan A. McEachern, Attorney representing the Town of Kittery 

 

Shellenberger Edwin Shellenberger, former Director, US Department of the Interior 

 

Harvell  Linda Harvell, State of Maine Coastal Island Registration 

 

Alexander  James T. Alexander, New England resident 

 

Weber William J. Weber, Jr., former Director of Parks and Recreation, Town of 

Kittery 

 

Kochis  Paul F. Kochis, US Department of the Interior 

 

Stokes John C. Stokes, US Department of the Interior 

 

Lockman Scot Lockman, Director of Parks and Recreation, Town of Kittery 

 

Puffer  Loring Puffer, Rivendell School, Loudon, NH 

 

Andrews Raymond W. Andrews, US Department of the Interior 

 

Rossiter  Richard E Rossiter, Public Works Commissioner, Town of Kittery 

 

Whalen Gregory W. Whalen, Real Estate Developer 
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Strahl Eric A. Strahl, former Kittery Town Manager 

 

Belleville Presumed former Town of Kittery Official 

 

Gift Robert F. Gift, former Chief Environmental and Recreation Assistance 

Division, Dept. of the Interior 

 

McCarthy Philip O. McCarthy, former Town of Kittery Town Manager 

 

Estes Dennis S. Estes, Founder of WIPG and former Kittery Town Council Chair 

 

Constance Small Daughter of a former lighthouse keeper 

 

Hyland James W Hyland III, President/Founder Lighthouse Preservation Society 

 

Lund Joanne T. Lund (Town Clerk) 

 

Colman Frederick W. Colman, Director of Real Estate, Department of the US 

Army 

 

Britt Carolyn Britt, AICP (Community Investment Associates) 

 

Shapiro  Aaron Shapiro (Program Manager, Maine Dept. of Economic and 

Community Development) 

 

Emery    Susan Emery, Kittery Town Council 

 

LaForest Elyse R. LaForest, Program Manager National Park Service, US 

Department of the Interior 

 

Webb Webb, former Interim Kittery Town Manager 

 

Jankowski Peter M. Jankowski, former Kittery Town Manager 

 

Reinauer Tom Reinauer, Chairman, KACTS Committee 

 

Mitchell Christi Mitchell, Architectural Historian, Maine Historic Preservation 

Commission 
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Goodwin Dr. Julia Goodwin 

 

Carter Jonathan Carter, Kittery Town Manager 

 

Harrison Timothy E. Harrison, President American Lighthouse Foundation 

 

Robinson George Robinson, National Park Service, US Department of the Interior 
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Appendix A 

Chronology of Historical Events & Correspondences pertaining to 

Wood Island Site: 
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Chronology of Historical Events & Correspondences pertaining to Wood Island Site  

 

(1827-1960’s) 

                   (Source: National Archives) 

23 Feb 1827  Maine State Senate and House of Representatives sign a bill ceding Wood Island to the 

United States of America. The Bill claims the State will have concurrent jurisdiction of 

Wood Island. 

 

1869  Some evidence exists that the State of Maine gave title of Wood Island to the Federal 

Government. 

 

31 Jan 1956   General Services Administration (GSA) Report of Excess Real Property, within stated U.S. 

Navy reserves the rights to two parcels of land situated on the island after the property 

has been disposed of. (See Appendix C: Partial Topographic Map) 

 

1 Jun 1956  USCG: Wood Island listed as surplus property and to be auctioned off to bidders by the 

GSA. 

 

(1970’s-2008) 

                 (Source: Kittery Town Clerk) 

8 Feb 1971  President Nixon announces the “Legacy of Parks” Program which offers Federal land 

deemed “excess” as available for parks and recreation use. 

 

25 Sept 1972  A letter from John R. Kennedy (Kittery Town Manager) to US Senator Margaret Chase 

Smith, Kennedy mentioning Wood Island listed as government surplus, and asking for 

assistance. 

 

29 Sept 1972 A letter from Senator Smith to Kennedy pledging support for the town’s acquisition of 

Wood Island. 

 

12 Oct 1972  A letter from Ronald M. Pyle (GSA) to Kennedy acknowledging the town’s interest in 

acquiring Wood Island.  

 

6 Oct 1972  A letter from James G. Watt (Dir., U.S. Department of the Interior) to Senator Smith 

regarding the application process. 

 

20 Oct 1972  A letter from Kennedy to Pyle regarding the application process. 
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20 Oct 1973  A letter from Kennedy to Robert W. Jones (Regional Director, Property Management & 

Disposal Services, GSA) requesting to acquire surplus land from USCG. 

 

14 Feb 1973  A letter from Duncan A. McEachern (Attorney) to Kennedy acknowledging the Quitclaim 

Deed looks OK. 

 

 

15 Feb 1973  A letter from Kennedy to Edwin Shellenberger (Dir., U.S. DOI) stating the Kittery Town 

Council approved the deed and asked if educational uses could be added to deed if 

lawful. 

 

27 Feb 1973  Quitclaim Deed – Wood Island, 1.25 Acres, from the Federal Government to the Town of 

Kittery. Conditions: 

 Used and maintained for recreational purposes involving the general public. 
 Erect a permanent sign stating recreational facility. 
 Not sold or leased. 
 Submit ten biennial reports with further reports as per request and maintain 

a Program of Utilization for the property. 
 Reversion of deed if land required for national defense. 
 Covenants, etc. 
 Breach. 

 

1 Mar 1973  A letter from Shellenberger to Kennedy stating UNH could be categorized as “public” 

and use the island for outdoor classrooms and research.  

 

Kennedy requested clarification prior to this letter because Public Law 91-485 prohibited 

the use of public parks and recreation lands solely for educational purposes. 

 

2 Mar 1973  A letter from Shellenberger to Kennedy stating that the deed is official.  

 

4 Feb 1975  A letter from Shellenberger to Kennedy asking Kennedy to submit the Biennial Report. 

 

18 Feb 1975  A letter from Kennedy to Shellenberger containing the first Biennial Compliance Report 

I. The report contains the following information: an estimated 100-150 people picnic on 

Wood Island during the summer. No improvements, no plans for development. “The 

town prefers to keep island in natural state.”  

 

21 Mar 1975  A letter from Shellenberger to Kennedy stating the town’s non-compliance according to 

1973-1975 Program of Utilization, and warned of reversionary proceedings to repossess 
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the property. Kennedy requested to cooperate for good outcome. The U.S. DOI may 

request further reports following the tenth report. 

 

5 Jun 1975  A letter from Shellenberger to Kennedy stating the Biennial Report was late. 

 

11 Jun 1975  A letter from Kennedy to Shellenberger stating the building is beyond repair. He wrote 

the birds inhabiting the building caused a health hazard and requested to destroy it by 

controlled burning. 

 

23 Jul 1975  A letter from Shellenberger to Kennedy in response to June 11, 1975 request to raze 

Wood Island Station, after concurring with Frank A. Beard, a State of Maine historical 

preservationist, the U.S. DOI concurred with the Town of Kittery’s proposal to improve 

building. 

 

23 Apr 1976  A letter from Kennedy to Ms. Linda Harvell (Coastal Island Registration, State of Maine) 

enclosing payment and registration for Ram Island and Wood Island. 

 

20 Jul 1977  A letter from James T. Alexander to Kittery Council to acquire and restore property for 

personal use. 

 

26 Jul 1977  A letter from Kennedy in reply to James T. Alexander stating that Wood Island cannot be 

sold or used for non-recreational activities. 

 

2 Sept 1977  A letter from William J. Weber, Jr. (Director Parks and Recreation, Town of Kittery) 

containing a brief Biennial Compliance Report II with ideas for Wood Island 

development. The ideas included: a survival program, a sailing program and/or a point 

of historic interest. Weber suggested exploring historic preservation or outdoor 

recreation grants for funding of building restoration.  

 

21 Jul 1978  A letter from Kennedy to Paul F. Kochis (U.S. DOI) regarding his visit and inspection of 

Wood Island. Kennedy agreed with the suggestion to block windows and paint them 

black. Signs were replaced, a group of four was camping on the site for the past week, 

Parks and Recreation used the island in its sailing program, and benches were to be 

installed on the island.  

 

18 Sept 1978  A letter from John C. Stokes (U.S. DOI) to Kennedy following an on-site inspection by 

Paul F. Kochis (U.S. DOI), Town of Kittery was found to be in non-compliance with the 

deed and the Program of Utilization; a revised Program of Utilization was requested. 
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19 Sept 1978  A letter from Scot Lockman (Dir., Parks and Recreation, Town of Kittery) to Stokes 

containing a revised Program of Utilization: leave the building on the island, using YCETA 

grant: clean inside and board up all entrances, limited access to tower only- sightseeing 

for visitors, using employed youth research island history and post sign with it, 

incorporate info into Fort Foster brochure, increased usage noted, next spring (1979) 

picnic tables and grills to be placed. Survival outdoor program (proposed fall 1973) to be 

considered. 

 

   Oct 1979  A cooperative agreement (lease) between the Town of Kittery and Rivendell School 

written, not signed. 

 

   Jan 1980  A letter from Lockman to the Town of Council stating Kittery to enter into concession 

agreement with a third party, the Rivendell School, of Loudon, NH, to restore the Wood 

Island station and continue recreation access at no cost to the town. The proposed plan 

was stated as being within the conditions of the deed. The school proposed a five to 

seven year rehabilitation plan to create a youth services conference center. 

 

2 Jan 1980  A letter from Duncan A. McEachern (Town Attorney) to Kennedy stating that a lease 

should be written and signed with the Rivendell School.  

 

3 Jan 1980  MEMO from Kennedy to the Town Council, cc. Lockman, stating that any Lease required 

an adoption by ordinance. 

 

16 Jan 1980  A letter from Kennedy to Rivendell School, Council: no action taken, invited to next 

meeting to discuss school objectives and funding. 

 

12 Feb 1980  A letter from Kennedy to Loring Puffer (Rivendell School, Loudon, NH) stating Council 

voted to indefinitely postpone any action. 

 

2 Feb 1981 Biennial Compliance Report III 

 

11 Jan 1983  A letter from Raymond W. Andrews (U.S. DOI) to Lockman reminding the Biennial report 

is due 2/27/83, an outline enclosed to assist. It stated that little had been accomplished 

of the town’s original Program of Utilization and nothing materialized from the joint 

University research plan. A revised plan and plans for existing buildings and access was 

requested. 

 

14 Feb 1983  A letter from Richard E. Rossiter (Public Works Commissioner) to Andrews (U.S. DOI) 

containing the Biennial Compliance Report IV. The report stated: no major 
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improvements, no development, only litter control, signs erected, no visitor use facilities 

provided, no accurate financial records kept, 250 persons per year (95% family, with few 

campers), docking needed. Personal Note: Personal picnic trips to island “only public 

island one can visit and have no hesitation or reservation as to their propriety in landing 

a boat.” Wood Island is a public controlled landmark. 

 

24 Feb 1983  A letter from Andrews to Rossiter acknowledging the town acting through parks and 

public works in joint effort. Andrews asked for a supplement progress report. No revised 

program of utilization required unless the town deviated from the original plan. 

 

20 Aug 1984  A letter from Gregory W. Whalen (GW Whalen & Co. Real Estate Development) to the 

Town Council proposing the “revitalization of Wood Island by encouraging a partnership 

with the private sector.” Whalen suggested a direct sale or long term lease at meeting. 

 

27 Aug 1984  Kittery Town Council Meeting Minutes: G.W. Whalen spoke about Wood Island building 

deserving preservation and National Historic registration status. 

 

5 Sept 1984  A letter from Eric A. Strahl (Kittery Town Manager) to Andrews asking for the definition 

of “public park and public recreation uses” referred to in the quitclaim deed. Strahl 

referred to the “Wood Island Study Committee” and offered several possible Wood 

Island uses including: 

 Continuation of existing use; consisting of minimal recreation development. 
 Development of facilities for study of marine biology and climatology. 
 Development of restaurant and hotel facilities. 

 

6 Sept 1984  A letter from Rossiter (Dir., Public Works, Town of Kittery) to Andrews containing the 

Biennial Compliance Report V. The report stated the following: no major improvements, 

no developments, only litter control had been continued.  

This report is exactly the same as the 14 Feb 1983 Biennial Compliance Report IV. 

 

10 Sept 1984  Town of Kittery Council Meeting Minutes: 91 signatures of Wood Island area residents 

on petition against any development and/or expenditure of town funds for Wood Island. 

 

11 Oct 1984  A letter from Andrews to Strahl, containing a follow-up to correspondence of 5 Sept 

1984 “Permitted recreation range of possible uses is broad.” Past Program of Utilization 

should be revised to best serve town’s recreation needs. A more active program would 

serve greater numbers of the general public. Signs should be posted per deed 

requirement, access should be reasonably improved. Schedule of development 

requested in next report.  
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Conditions stated: 

 Any business replacing the structure must spend all revenue for 
maintenance/operation of Wood Island or another Grantee site.  

 Concessionaire agreements can be arranged subject to Dept of the Interior 
approval. Present historic importance and safety aspects of the site and 
structures thereon should be taken into account. 

 

 

8 Nov 1984  A letter from Gregory W. Whalen to Strahl regarding the appearance with associate 

Jesse Ware at the 27 Aug 1984 council meeting for preliminary discussion on availability 

and status of Wood Island. 

 

26 Nov 1984  Town of Kittery Council Meeting Minutes, Town Manager’s Report: encouraged Kittery 

Town Council to determine what should be done with Wood Island. 

 

Jan 1985  MEMO “Wood Island Study Committee” (Belleville) to Town of Kittery Council 

 “Ideas presented to Council”:  

 Educational facility like R.A.M.P at UNH, Voc.-Tech.  

 Commerical Development for private sector.  

 Take down building and use as recreation facility.  

 Leave as is until such time as further development can be organized. 
 

24 Jan 1985  Letter Andrews to Strahl reminding the Biennial Report is Due 27 Feb 1985, a suggested 

outline enclosed. 

 

16 May 1985  A letter from Gift to Strahl stating no Biennial Report received to date. 

 

24 May 1985  A letter from Strahl to Gift explaining Biennial Report would be submitted within 20 

days. 

 

18 Jun 1985  A letter from Strahl to Andrews containing the 

 Biennial Compliance Report VI prepared jointly by Strahl and Rossiter. 

 Improvements/Maintenance/Development: “Limited visitor use facilities being 

provided”: picnic tables installed (cemented in), grills purchased (TB installed), work 

started for small boat landing system, second hand boat motor purchased, window door 

sizes kept, wire mesh purchased & installed to keep pigeons out, regular trips for litter 

control, signs stolen, no public transport available. 

 Financial Statement: 1982-1983: $223.60, 1983-1984: $471.56, Total: $695.16 

 No admission charges, no donations or voluntary services. 
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 Public Use: Estimated 250 persons per year, 95% families, occasional overnight campers, 

visitors regional (75% from ME and NH), island not overused, water access is poor, cove 

300 yards away, area sea conditions: often very choppy & rough, safety cancels a work 

day at times, vandalism builds over years, poison ivy on over 50% of island: limits 

potential for passive recreation uses. 

 Future Program: Work toward building restoration, better access – a dock, remove 

poison ivy, improve picnic facilities. 

 Long term uses suggested (Town Council): 

 Continued use as passive recreation, possible improvements to stop 
deterioration of station.  

 Use for educational purpose (scientific research) pursued with UNH or UNE. 
 Bed & breakfast facility with joint public/private sector financing – to attract 

travelers and tourists – town would continue with passive recreation. No 
third party currently involved. 

 

17 Oct 1986  Window measurements taken of Wood Island Station. Most windows vary in size. 

 

            1987 The Lighthouse Preservation Society in cooperation with the Maine State Historic 

Preservation Commission, obtained a private grant to research all of Maine’s life saving 

stations to place them on the National Register of Historic Places.  

 

Maine Historic Preservation Commission decided the site could not be considered 

because of the deterioration of the building. See 9 Jul 1992 Light house Digest, and 12 

Aug 1992 letter. 

 

9 May 1989  Biennial Compliance Report VII 

 

9 Jan 1991  A letter from Robert F. Gift (Chief Environmental and Recreation Assistance Division, U.S. 

DOI) to Strahl reminding Biennial Report due 27 Feb 1991. Also asked if any funds 

generated on site were spent only for developing/maintaining/operating recreation 

activities on Wood Island or other Grantee lands. 

 

8 Feb 1991  A letter from Rossiter to Robert Gift (U.S. DOI) containing the Biennial Compliance 

Report VIII. The report contains the following information: 

Work done: Preserved structural integrity of the building, reduce/repair libelous hazards, 

clean grounds and beach areas.  

Budget: $1,200.00 for routine maintenance.  

Plan: No major projects undertaken in last 2 years. Small boats visit (picnics, sunbathing, 

exploring and swimming.) “Lack of access regulates over use.” “No plans for use 

expansion” “Building is to be removed!!” written in pencil on document. 
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   Oct 1991  Flood damage to island infrastructure. 

 

11 Dec 1991  FEMA inspection of flood damage to seawall on Wood Island. 

 

13 Dec 1991  MEMO Rossiter to Philip O. McCarthy (Kittery Town Manager) stating Rossiter 

submitted application for FEMA reimbursement for flood damage. He noted that “FEMA 

will not consider damage to ramp and building” and that FEMA would leave the file 

open until boat access was arranged. The following notes were included:  

 US Army Corps of Engineers contacted about possible restoration under the 
Defense Environmental Restoration Program- must be inspected. 

 New Roof 7 Years ago. 
 Vandals undo or destroy efforts to preserve structural integrity, Pigeons pile 

dropping on upper floors. 
 Over past couple years materials/maintenance of building cut $ limited to 

trash/beach cleaning. 
 Questions: 

A. If it is restored, will we afford to maintain it? 
B. Anyone have qualifying use for the building? 
C. Should the building be demolished and replaced? 
D. Should the seawall be rebuilt? 
E. Should the Town pursue deck construction for better access? 

 

17 Dec 1991  MEMO McCarthy to Town Council including above 13 Dec 1991 Memo and asking for 

position on Wood Island Station. 

 

14 Jan 1992  FEMA Damage Survey Report,  

Part 1 – Project Description: Wave action destroyed 100’ x 1.5’ x 6’ wall. Restore seawall 

to pre-flood design.  

Part 2 – Estimated Cost of Proposed Work: Reinforced Concrete: 33.3 cubic yards, cost 

$11,655.00. Hazard mitigation: use of reinforcement. 

 

14 Jan 1992  A letter from Dennis S. Estes (Founder of WIPG and Kittery Town Council Chair) to 

McCarthy requesting to meet and discuss fate of Wood Island Station. 

 

12 Feb 1992  A letter from McCarthy to Estes agreeing to meet and discuss Wood Island Station. 

 

13 Feb 1992  A letter from Constance Small to McCarthy describing Wood Island as an icon of 

seacoast. 
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14 Feb, 1992  A letter from McCarthy to Constance Small replying to her letter concerning proposed 

destruction of Wood Island Station. 

 

18 Mar 1992  A letter from State of Maine Emergency Management Agency to McCarthy containing 

the approval for authorization of disaster assistance for flood damage Oct 1991. Fed.: 

$46,985.00, State: $15,059.00. Mandatory completion dates: emergency work: May 7th, 

1992, permanent work: May 7th, 1993.  

 

23 Mar 1992  A letter from Estes to Kittery Town Council regarding the formation of a committee to 

study alternatives to current use of Wood Island (outline form of organization included). 

 

1 Jul 1992  A letter from James W Hyland III (President/Founder Lighthouse Preservation Society) to 

McCarthy, assistance offered for Wood Island Station restoration. 

 

12 Aug 1992  A letter from Maine Historic Preservation Commission to Estes. 

 

9 Jul 1992  Article in Lighthouse Digest – “…Town Threatens to Tear Down…” 

 

6 Nov 1992  A letter from Estes to Kittery Town Council stating the Wood Island Preservation Group 

(WIPG) sponsoring a fundraiser on 17 November 1992 to raise money to explore 

alternatives for restoration. Intention: seek grant approvals over the winter and start 

work in the spring. Stated structure secure for winter months due to group’s work. 

 

1993 Estes obtained donated materials and boarded up Wood Island Station and cleaned up 

the area. 

 

12 Apr 1993  A letter from Estes to Kittery Town Council stating that the Wood Island Preservation 

Group (WIPG) requested non-profit IRS status. Estes requested official 13 April 1993 

letter and the creation of special bank account for restoration funds. 

 

13 Apr 1993  A letter from Joanne T. Lund (Town Clerk) to Estes acknowledging the town has 

appointed the Wood Island Preservation Group as preservers of Wood Island on behalf 

of the Town of Kittery. Unanimous vote 6/0. 

 

15 Dec 1993  Town of Kittery official statement: seawall at Wood Island completed to town’s 

satisfaction and confirms to specifications. Project completed by Shotcrete Industries. 

Cost $40,720.00, paid with FEMA Disaster relief funds. 
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1994 Estes, WIPG, cleaned up the island in the spring and fall and continued to make periodic 

visits to remove material from the island. 

 

7 June 1994  Pickering Marine Corp. estimate for 80’ x 12’ pier with ramp and float system included. 

$70,000.00 to $80,000.00. Commercial duty pier (capable of supporting fork lift & 

backhoe simultaneously). 

 

 1995 Estes, WIPG, cleaned up the island in the spring and fall and continued to make periodic 

visits to remove material from the island. 

 

3 Aug 1995  ABB-ES/Army Corps of Engineering Site Investigation of Wood Island. 

 

15 Aug 1995  61 Lobster Traps with fisherman’s names found on Wood Island with an additional +/- 

100 without names. Removal planned but details unknown. 

 

             1996 Dennis Estes cleaned up the island in the spring and fall and continued to make periodic 

visits to remove material from the island. 

 

21 Feb 1996  U.S. Department of Defense determined site is eligible for Defense Environmental 

Restoration Program, Col. Earle C. Richardson, US Army Corps of Engineers. 

 

24 Jun 1996  Frederick W. Colman, Director of Real Estate, Dept. of the Army, determined “no 

remediation project is appropriate at the site.” 

 

             1997 Estes, WIPG, cleaned up the island in the spring and fall and continued to make periodic 

visits to remove material from the island with church groups volunteering. 

 

5 Oct 1998 Kittery Town Council Public Hearing regarding Community Development Block Grant 

(CDBG) grant to fund Community Resources and News Assessment. 

 

10 Nov 1998  A letter from Carolyn Britt, AICP (Community Investment Associates) to Estes.  

 Plan offered:  

 Identify possible sources of funding.  
 Plan content of applications. 
 Submit applications for funding. 

 Britt suggests “reasonable fundraising goal 7k to 10k” for Wood Island restoration. 

Service fee: $85/hr with estimated 24 to 100 hours required. 

 

3 Dec 1998  A letter from Estes to Town Council mentioning WIPG goals:  
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 Locate funding sources for preservation and resurrection of the structures.  
 Build a docking facility to allow better public access. 

 

7 Dec 1998  Councilor Estes (represented WIPG and the citizens of Kittery) and Jay Hyland III 

(Lighthouse Preservation Society) spoke about “poor physical state” and “need for 

immediate remedy to this problem, for the benefit of the community” at a Kittery Town 

Council Meeting about Wood Island Station. 

 

14 Dec 1998  Kittery Town Council Meeting Minutes: Vote to authorize $2,500.00 to defray study cost 

of alternatives for lifesaving station. Voted in favor (4/1). 

 

14 Dec 1998  Portsmouth Herald, Article: “Kittery Council Ponders Wood Island Station” 

 

15 Dec 1998  Portsmouth Herald, Article: “Building Funding Passes” 

 

27 Dec 1998  Portsmouth Herald, Editorial: “Kudos to Kittery for Island Plan” 

 

             1999 WIPG cleaned the island several times. 

 

25 Jan 1999  Community Investment Associates Summary “Preserving the Wood Island Lifeboat 

Station” listing the following reuse options: 

 Remain vacant with stabilization and façade improvement 
 Museum, lifesaving station or other displays 
 Permanent educational/research facility/laboratory 
 Educational facility for day/short term programs 

 CIA Summary suggests applying for a $10,000.00 Community Development Block Grant 

to fund a feasibility study of alternatives. 

 

4 Mar 1999  Foster’s Daily Democrat, Article: “Life Station in Need of Rescue” 

 

8 Mar 1999  Kittery Town Council approved CDBG Application filing. 

 

10 Mar 1999  Community Investment Associates: Complete Funding Research Project including 

options and possible funding sources. 

 

10 Mar 1999  McCarthy files an application for the Community Planning Block Grant (CDBG). 

 

10 Mar 1999  A letter from James Hyland to McCarthy asking for $2,500.00 from the town as agreed 

for CIA services. 
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29 Mar 1999  A letter from James Hyland (Lighthouse Preservation Society) to McCarthy containing 

the following information. LPS to add $900.00 to the town’s $2,500.00 to cover the cost 

of the research done by Community Investment Associates. The LPS will cover the cost 

of an architectural study and cost estimate by Finegold Alexander & Associates 

($7,500.00). 

 

21 Apr 1999  A letter from Aaron Shapiro (Program Manager, Maine Dept. of Economic and 

Community Development) to McCarthy stating that Phase I of the CDBG has been 

approved and an invitation to Phase II but only offering $5,000.00 due to project 

eligibility. 

 

13 Sept 1999  Kittery Town Council Meeting Minutes: Estes: Met with architect in Boston few weeks 

ago. Project to cost $743,000.00 without pedestrian access. 

 

27 Sept 1999  Kittery Town Council Meeting Minutes: Status Report: Dennis Estes: intent to use island 

as maritime and lighthouse museum and education center. Spoke of presentation of 

storyboards for the public to “see positive impact.” Lisa Bonci from Bonci Design to do 

marketing for the project. Fundraising project of $743,000.00 to include everything but 

phase two (pedestrian walkway). Proposed a public meeting to present plan at viewing 

area at Fort Foster. 

 

5 Oct 1999 WIPG proposed website and informational brochure. 

 

13 Oct 1999  Town of Kittery Council meeting minutes: town accepted Community Development 

Block Grant (CDBG) award of $5,000.00 for Wood Island. Vote in favor (6/0). 

 

             2000 WIPG became incorporated and cleaned the island several times. 

 

16 Feb 2000  Community Development Block Grant awarded in the amount of $5,000.00. 

 

28 Mar 2000  Invoice from Lighthouse Preservation Society (LPS) to Town of Kittery for services in the 

amount of $10,000.00. 

 

             2001 WIPG island cleanup effort. 

 

             2002 WIPG removed old materials and sealed building with new lumber. 
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28 Oct 2002  Wood Island Preservation Group presentation of Finegold Alexander and Associates 

design to Kittery Town Council, including concept and estimates. Project estimated to 

cost $850,000.00. 

 

7 Nov 2002 Councilor Susan Emery’s written questions to Dennis Estes on Wood Island concerning 

the WIPG proposed redevelopment of Wood Island. 

 

21 Nov 2002  A letter from Estes (WIPG) to Kittery Town Council including a “final request for 

acknowledgment of our project.” And stated “we want to move on, now.” 

 

             2003 WIPG cleaned the island. 

 

             2004 Some added materials removed by wind. +/- 100 lobster traps scattered on the island. 

 

18 Feb 2004  A letter from Program Manager Elyse R. LaForest (National Park Service, U.S. DOI) to 

Webb (Interim Town Manager) stating no compliance report since 8 Feb 1991. 

 

14 Jun 2004  A letter from Webb to LaForest containing the Compliance Report IX covering the 

period from 1991 to 2004. Webb described what had happened since the last 

Compliance Report of 8 Feb 1991. Webb explained that the plan of Estes did not make it 

to implementation and that the WIPG is no longer in existence. Webb stated no money 

in the town’s 2004-2005 budget for improvements. 

 

15 Jul 2004  A letter from LaForest to Peter M. Jankowski (Town Manager) thanking him for the 

Compliance Report of 14 Jun, 2004 and stating the next was due 14 Jun 2006. LaForest 

wrote “Every effort should be made to maintain Wood Island as a safe and accessible 

body of land open to the public for recreational purposes.” 

 

28 Jul 2004  A letter from Jankowski to Maine DOT acknowledging that the Kittery Town Council 

voted to allow Rossiter to submit the application for the Transportation Enhancement 

Program for the restoration of Wood Island. 

 

28 Jul 2004  A letter from Jankowski to Maine DOT including the Transportation Enhancement 

Application for funding. The application stated that Phase One involved a critically 

needed access dock to serve an estimated 25 people per day for 120 days of the year, 

3000 people per year. Total project cost $1,000,000.00, funds requested $150,000.00 

(for Pickering Marine), local share (30%) $30,000.00. 
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29 Jul 2004  A letter from Tom Reinauer (Chairman, KACTS Committee) to MDOT endorsing the 

town’s application for the transportation grant. 

 

20 Aug 2004  Letter Estes to Christi Mitchell (Architectural Historian, Maine Historic Preservation 

Commission) including an application to place Wood Island Station on National Historic 

Register. 

 

Jul 2005  Dr. Julia Goodwin visits Wood Island and takes extensive photographs of the interior 

and exterior of the station. These photos are later enclosed in an application to the 

Maine Historic Preservation Commission for National Registry status of the station. 

 

25 Aug 2005  An email from Dr. Goodwin to Jonathan Carter (Town Manager) about funding for a new 

roof. 

 

6 Sept 2005  A letter from Rossiter to the Maine Coastal Program, State Planning Office containing 

the Shore and Harbor Technical Assistance Grant for “finished engineered plans, 

documents, and rail facilities for Wood Island Life Boat Station restoration project.” 

Requested $25,000.00, Local cost share/match: $30,000.00, Total Project Cost: 

$1,000,000.00. Museum project administered by Kittery Public Works Dept. and 

monitored by WIPG. 

 

13 Sept 2005  A letter from Christi A. Mitchell (Coordinator, National Registry of Historic Places). After 

viewing Dr. Goodwin’s photographs of the station she wrote “we do not feel that it 

possesses these exceptional qualities of historic integrity which are required by the 

criteria established for nomination to the National Register.” The property has “…lost a 

considerable amount of original materials…key to conveying the historic significance of 

the structure.” 

 

1 Dec 2005  A letter from Carter to Timothy E. Harrison, President American Lighthouse Foundation 

proposing a joint rehabilitation of the Wood Island Station. 

 

5 June 2006  A letter from Carter to LaForest (National Park Service, U.S. DOI), Introductory. 

 

23 Jan 2006  MEMO: Conversation with Elyse LaForest, Program manager (U.S. DOI) and George 

Robinson (U.S. DOI) with Jon Carter regarding U.S. DOI concern with Town’s progress 

over last 30 years. Carter explained the following: 

 The potential Memo of understanding with ALF to work jointly with 
Whaleback light and Wood Island Station (ALF contracted by USCG). 

 Attempt to bring back the WIPG preservation committee from 1993. 



Wood Island Feasibility Study 

August 2008 

 

  

Page 60 

 

  

 Establish a contact with Kittery Trading Post Outdoor Academy “Outward 
Bound Facility” School. 

 Report would be forthcoming in June. 
 

28 Feb 2006  A letter from Carter to Estes describing the cooperative effort between the town and 

the American Lighthouse Foundation on Wood Island. Carter asked Estes to confirm 

WIPG no longer actively pursuing Wood Island restoration. 

 

10 Jul 2006  A letter from Carter to Robinson containing the Biennial Compliance Report X. The 

report contained the following information. Carter stated the status and momentum in 

moving preservation efforts forward on Wood Island. The ALF viewed the building but 

did not enter on June 30, 2006. The building was described as in a greatly deteriorated 

state. 

 

19 Aug 2006  A letter from Dr. Goodwin to Mitchell, endorsing Estes request for National Registry 

status of Wood Island Station 

 

1 Dec 2007  Portland Press Herald/York Edition, Article: “Is Harbor Icon Worth Saving?” 

 

28 Feb 2008  Shore and Harbor Technical Assistance Grant Application. 

 Objective: Develop a course of action and implementation plan to assure Wood Island 

Lifesaving Station will remain standing for future generations. 

 

2 Apr 2008  Grant Awarded in the amount of $10,250.00, with a local match of $5,950.00 for a total 

of $16,200.00.  

 

26 Jun 2008  A letter from Carter to George Robinson (National Parks Service, U.S. DOI) containing 

the Biennial Compliance Report XI. The report contains the following information:  

 By visual inspection, the seawall and roof need repairs.  
 The town council rescinded WIPG designation to restore the station due to 

its inactivity.  
 Proposed to develop a cost-effective plan to preserve Wood Island Station 

and seawall including the following options: 
A. Feasibility study to restore the building. 
B. Determine cost to remove the station and replace it with a scale 

version. 
C. Determine cost to remove the station and replace it with a steel or 

durable material skeleton in outline of original lifesaving station. 
D. Develop decision matrix to determine the appropriate cause of action 

by voters and town council to move forward with one option (to 
include timetable and possible funding sources). 
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E. Prepare a public awareness initiative to present options and 
alternatives to insure public input in any proposal brought forward. 

 

8 Jul 2008  A letter from LaForest to Carter requesting the next compliance report no later than 1 

Jul 2009, the last date of all items identified in the project schedule presented in the last 

compliance report. 
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Appendix B 

Building Drawings & Damage Summaries: 

 
 

1. Approx. Original Elevations circa 1944 

2. Approx. Original Plans Circa 1944 

3.  Initial Assessment: Exterior Damage 

4. Initial Assessment: Interior Damage 
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Appendix C 

Related Documents: 

 

1. 1955 Partial Topographic Map of Wood Island  

2. 1999 Community Investment Associates Report  

3.  2002 Wood Island Preservation Group Project (WIPG) Proposal  

4. 2002 Questions to Dennis S. Estes regarding the WIPG Project Proposal  

5. 2008 Town of Kittery Shore and Harbor Technical Assistance Grant  

 

 













































































































 

Wood Island Feasibility 
Study 

Part Two: Site Assessment and 
Recommendations 

 

  

April 2009 

 

 

 

Completed for the Town of Kittery, Maine in cooperation with the University of New Hampshire and 
Appledore Engineering, Inc. 

 
Written by  Katherine E. Andruchuk 

Mary Ferguson 
Krystian E. Kozlowski 

Seth Lizotte 
Kyle Urso 

Lawrence Yassanye 
University of New Hampshire, Department of Civil Engineering 

 
Project oversight by Jennifer L. Viarengo, P.E., Appledore Engineering Inc. 

and Duncan Mellor, P.E., Waterfront Engineers LLC 
 

Funded by the 2008 State of Maine Shore and Harbor Technical Assistance Grant 



Wood Island Feasibility Study 

April 2009 

 

  

Page 2 

 

  

Preface 
The following report is the work of students completed under the guidance and supervision of 

professional engineers. This report should only be used by the reader for the purpose of 

conveying general information regarding Wood Island, Kittery, ME. The information in this 

document is based on several sources regarding the history of the site. These written and 

photographic sources are cited and credit is given for their reference and use. 
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Introduction 
The Wood Island Lifesaving Station is a historical icon of the seacoast.  It is what makes the island 

important to the town of Kittery.  For this, it is a great concern to keep the structure from slowly 

deteriorating under the harsh conditions of Portsmouth Harbor winters.  This structure is experiencing a 

lot of rain and snow each year, and damage done to the roof has allowed water penetration to destroy 

some interior wooden elements.  This damage has created unsafe conditions in the Lifesaving Station.  

Any visitors exploring the structure are in danger of falling through a floor board or slipping on loose 

wood. 

Currently, efforts have been made to close off the structure to visitors.  These efforts mainly involved 

boarding up windows and doors.  Unfortunately, these boards have not been able to withstand the 

harsh wind and rain, as well as visitors, vandals and bird traffic.  All of these factors have been able to 

take down these window and door boards one at a time.  Currently, the structure is very much open to 

the elements and is serving as home for many local birds.  These seagulls, as well as other coastal birds, 

have been further destroying the interior elements. 

 
Figure 1: Boarded side of Lifesaving Station 
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Figure 2: Damage near openings 

 

Action needs to be taken to end to the visible deterioration and potential dangers.  Due to the historical 

significance, the structure does not fall to ruins under the close watch of the seacoast area.  Also, it is 

extremely important that those visiting Wood Island are safe.  The current state of the structure allows 

for visitors to easily access the inside of the Lifesaving Station, which, as previously mentioned, can be 

very dangerous.  This report is meant to outline some the feasible options to remediate these problems. 

The options described include:  

 Preservation of the current structure with some improvements meant to stop further damage as 

well as closing off the dangers of the interior.   

 Demolition of the current structure and replacing it with a steel frame mimicking the original 

dimensions. 

 A scale model of the original structure.   

These options solve both the on-going deterioration as well as preventing accidents within the structure.  

Some of the issues faced with these deigns include: asbestos and other “suspect material” abatement 

required for some construction and any demolition.  Another issue is the visibility of a steel frame 

structure from Kittery and other points in the harbor.  Of course, as the site is an island, construction 

costs and feasibility were of great concern. 
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Conditions Assessment 

Abatement  

An important aspect to this project is the presence of “suspect material” within the structure.  This is 

material labeled as potentially dangerous to work near and poses a problem for disposal if the material 

were to be removed.  As the structure was built in a time period that predates concerns for asbestos as 

well as lead-based products, the building is very likely to house many components containing these 

materials.  OSHA considers any building constructed prior to 1981 to have some sort of suspect material 

present (Kindley, 2009).  Due to this concern, an abatement specialist from Terracon Consultants, Inc. 

was brought to the island to take a closer look at some of the building materials that had been used. 

 

Figure 3: Piping with suspect asbestos containing material used as insulation 

 



Wood Island Feasibility Study 

April 2009 

 

  

Page 12 

 

  

Mr. David Oliver of Terracon, found that there indeed was a good deal of suspect material.  His findings 

can only be considered professional opinion, as no laboratory tests were conducted to prove the 

existence of asbestos or other material.   

One of the most important concerns Mr. Oliver had involved the insulation found on the piping in the 

boat house (Figure 3).  He suspects that this material contains asbestos and would abatement if any type 

of construction were to occur.  Mr. Oliver also stated that it could be dangerous to have out in the open 

as it is currently.   This material would most likely require special removal as well as special landfill 

disposal procedures and/or costs.  Again, this material is deemed suspect only.  A laboratory test would 

need to be conducted to prove it contains asbestos. 

Another suspect asbestos-containing material is the roofing shingles.  The roof material was replaced 

sometime in the 1990s, but without proof of particular material that was selected and installed; the 

shingles will also need to be tested.  If the town of Kittery can provide documentation to disprove the 

existence of asbestos in the material, this test may not be necessary.  The investigation also revealed a 

paper liner which was used throughout the entire structure, including locations from under the siding to 

between the floor boards and joists (Figure 4).  This paper was assumed to be used as insulation, and is 

suspected to contain asbestos. 

 

 
Figure 4: Paper liner within the floors that has been deemed suspect material 
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In addition to asbestos, lead paint is suspected to have been applied to the walls within the structure.  

This paint, as it has been exposed to a good deal of moisture and time, is now chipping off the walls.  

Although not a hazard unless consumed, the material could require special training for removal.  It also 

could require special disposal.  Again, laboratory testing is required before specific remediation or 

abatement options are considered. 

 

Figure 5: Lead paint chipping off interior walls 

 

Water Infiltration 

As this structure is situated on an island, harsh snow and rain are to be expected.  The failed roof system 

over the boat hose portion of the structure, as well as the missing window and door boards meant to 

close off the building, have left the interior to be exposed to water infiltration.  As it is a wooden 

structure, this has caused much damage to the interior flooring and floor supports.  Constant wetting 

and drying has caused a good deal of the wood to rot.  It has rendered some portions of the building un-

navigable.  

Water can destroy wood for many reasons.  One such reason in older structures is lack of or failing trim 

or flashing elements (Historic Lighthouse Preservation Handbook).  This can allow for water to slowly 

build up in locations.  It can deteriorate the wood it is in contact with, and in the Wood Island Lifesaving 

Station’s case, this led to failing surfaces that gave way to the water to infiltrate further and further into 
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the structure.  Another important failure mode of wood in wet conditions is fungus, mainly mold, as well 

as insects (Historic Lighthouse Preservation Handbook). 

It is of the upmost importance to the survival of the structure that the water damage be prevented.  In 

addition to closing off the structure to prevent further water infiltration, measures should be considered 

to dry out the current condition.   

 

Figure 6: Interior damage to wooden elements 

Birds 

Many structures in the Kittery-Portsmouth area struggle with bird damage.  This structure is no different.  

In fact, as it is open and uninhabited, the structure serves as a seagull nesting area.  The birds are 

breaking through boarded-up openings and creating some of the water infiltration problems previously 

discussed. It is well known that bird droppings are very acidic and can be very degrading to external 

surfaces of buildings (Wells, 2007).  Many common roofing materials, including asphalt, are very 

susceptible to this degradation.  After which, the material becomes more exposed to UV deterioration 

(Wells, 2007).   This degradation may be a cause of some of the failure being experienced within the roof 

system.  
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In addition to damage, the birds’ presence is causing an unhealthy situation within the building.  On one 

site visit, several dead birds were found inside the structure.  These birds had not made the winter, and 

their carcasses were most likely providing habitat for unwanted bacteria or potential scavenger 

creatures.  Also, bird droppings are found to spread an array of diseases and in enough volume can be 

considered hazardous waste (Wells, 2007).  This is not a healthy environment for Wood Island visitors or 

maintenance/construction personnel that might need to access the structure for any improvements. 

 

Figure 7: Bird droppings 

 

Snow and Wind Effects 

As the structure is on an island at the edge of Portsmouth Harbor, it experiences a considerable amount 

of snow and wind.  Both are creating a deterioration of the structure that cannot be easily avoided due 

to the age and condition of the building.  The effects of these two components cannot be prevented, but 

some improvements could slow the process down. 

Wind can cause and contribute to the failing of boards placed on windows and doors.  It is also the 

probable cause of the structure’s siding deterioration in some exterior wall sections.  Wind also has the 

effect of whipping up and over the roof in such a way that is lifting the damaged roof materials off the 

structure.  These effects are leading to the water infiltration that is deteriorating the interior of the 

Lifesaving Station.  Wind effects have a tendency to make worse what is already damaged. 
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Snow has been taking a large toll on the structure.  In particular, the boat house roof, which has been 

deteriorated by water infiltration, wind effects and bird droppings, is also suffering from increased snow 

loads.  As the roof fails, the snow has more of a tendency to collect within the failed areas.  Within the 

duration of this investigation, it has been evident the deterioration has increased.  The increased 

damage within this past winter is evident in the photographs below. 

 

Figure 8: Increased damage in March 2009 

 

 

Figure 9: Damage to roof in July 2008 
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Analyses Conducted 
 

Abatement Avoidance Options 

A complete suspect materials survey and laboratory testing is required to make an appropriate decision 

regarding abatement options. Mr. Dave Oliver, of Terracon Inc., has indicated that the survey must be in 

accordance with NESHAP regulations for asbestos materials within buildings for renovation/demolition.  

The cost estimate to have an inspection performed by a State of Maine licensed asbestos inspector and 

the paint to be sampled for presence of lead would be approximately $2,800 to $3,500.  

If work is required in a space contaminated by suspect materials, workers must be informed of the 

danger and risks present. Prior to any work, the asbestos suspect materials can be covered to prevent 

exposure to the workers instead of costly removal. Restrictions for people working in a lead paint 

environment are less than for those contaminated with asbestos.  

Landfilling Options for “Suspect Materials”  

Once the survey identifies the types and extent of asbestos and lead paint containments, the materials 

can be removed appropriately and disposed in hazardous waste receiving landfills. Research has 

indicated the cheapest asbestos landfills are located in Ohio. Athens County asbestos landfill will accept 

the materials at a per volume cost of $17.20 per cubic yard. However transport costs by a hazardous 

waste hauling company could be considerable. Alternatively, Waste Management Turnkey facility in 

Rochester, NH can take the material at a per weight cost of $75/ton for friable asbestos and $91/ton for 

non-friable asbestos. Requirements, testing, and other conditions apply for these disposal methods. 

(Appendix A) 
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Solutions Considered  
 

Preservation of Current Condition 

As mentioned, one of the goals of this report is to recommend ways in which the historic icon can be 

preserved.  This could include either demolition of the structure and construction of some sort of 

commemorative structure or signage, or it could include a stabilization and preservation of the 

building’s current condition.  It is in the best interest of historical preservation to keep a structure as 

close to its original condition as possible, but may not always be feasible. 

This stabilization and preservation option aims mostly to prevent current problems that are the cause 

for the existing deterioration.  The structure’s original design and orientation were sufficient enough to 

keep it standing up to the elements for 100 years.  The structural elements that compose the Lifesaving 

Station have been doing precisely what they were meant to; however, the exterior protection elements 

are now failing to serve their purpose.  Replacement and correction of some failing elements could keep 

the structure standing still. 

An important aspect to preserving the current state of the structure is to block off access to the interior.  

As mentioned previously, already rotting wooden flooring and beams, as well as suspected asbestos-

containing materials and large volumes of bird droppings are creating an extremely unhealthy 

environment within the building for any visitors or workers.  The current use of wooden boards is not 

working.  The findings of this investigation indicate that a sturdier blockade should be put in place.  In 

particular, the south facing walls of the Lifesaving Station are particularly failing.  At a minimum it is 

recommended that the blockades facing south be replaced and made sturdier to withstand the 

elements.  The first floor and basement windows and doors could be blockaded by one of two options 

investigated in this report.  The first option is steel plating.  To withstand wind loads, 3/16” thick, A36 

steel plating is suggested, at approximately $10 per square foot (calculations found in Appendix A).  In 

places such as the garage-sized doors, once used for boat-launching, this steel could become quite 

heavy, and reinforcement “piers” from the basement may be necessary during construction to stabilize 

these blockades.  The other option for closing off the lower levels of the structure includes replacing and 

reinforcing the wooden boards.  With the use of ply-wood boards and a 2”x4”, vertically-oriented, 

bracing element placed at foot intervals, these wood-board elements could be much more successful  

(cost breakdown tables found in Appendix A).  These two options could also be used in conjunction with 

one another.  The south-facing structural openings could be replaced with steel plating, and the other 

less-vulnerable walls could be replaced by ply-wood where needed and reinforced with vertical 2”x4”s. 

Another important aspect of this option is the need to close off the upper level windows from both 

water infiltration and birds, while allowing for ventilation to keep the interior dry.  This can be done with 

the use of louvers.  This investigation found specifications for metal louvers that sit in windows, 
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protecting from rain and bird with outward sloping grates and screens.  These can be installed as would 

a window and can be made for different sized windows.  An example of an appropriate louver is the 

E4DS Model produced by Architectural Louvers, as shown here.  This particular louver is hurricane-force 

wind rated as well as water resistant and bird proof.  Its approximate cost, including installation is $37 

per square foot.  This does not include the cost to transport the materials to the island, included in the 

cost breakdown tables found in Appendix A. 

 

Figure 10: E4DS Model by Architectural Louvers Specification 

 

The louvers and blockades described above will protect the structure against intruders, birds and the 

elements that are entering from the sides.  There is also an extreme danger from above.  The roof 

system is currently failing, in particular, the area of the roof located over the boathouse.  There is a 

notable difference in interior deterioration on the boathouse side when compared to the rest of the 

building still protected by a roof.  This is a depiction of how important a functioning roof is to the 

Lifesaving Station.  This investigation leads to the suggestion of a replacement of the roof. 

The costs for the different options are as outline in Table 1: Preservation Cost Analysis.  These values 

assume a $1000 and $200 cost of boat and generator use per day of construction, respectively.  They 

also assume 12.5% engineering and permitting cost, as well as a conservative 25% construction 

contingency, to allow for unexpected problems and changes.  The different options each include: 

bottom floor barricading of various materials, upper level louver systems, full re-roofing, and limited re-

siding of exterior walls.  The costs assume all upper level windows will need to be fitted with a louver for 

maximum venting.  Changing the smaller windows to steel plate changed the overall cost by only $2000, 
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so it is found to be slightly conservative to assume all will be louvered.  This is likely to change in final 

design.  It also must be noted that these costs do not include any possible abatement.  It is uncertain as 

to whether or not one will be required for these mainly exterior changes, but it is a concern for this 

construction. 

Table 1: Preservation Cost Analysis 

Approximate Expected Costs for Preservation Options 

Using All Steel Plating $104,000 

Using All Ply-wood Boards and 2”x4” Reinforcement  $97,500 

 

It can be noted that there is not a significant change in cost when a wood boarding is chosen over steel 

plating.  This can be explained better by detailing the cost breakdown in terms of percentages, as shown 

in the figure below. 

 

Figure 11: Sample Cost Breakdown for Preservation Options 

 
The above pie chart displays how the costs of each part of this option compare to one another.  It 

becomes obvious how big of a piece of this cost goes towards re-roofing the structure.  It should be 

noted that upon further investigation into preservation of the structure, it may be found that not the 

entire roof needs to replaced.  This cost analysis assumed that all roof surfaces will need replacement. 

  

Cost Breakdown for Steel Plating Option

Roofing

Steel Plating

Louvers

Exterior Siding

Construction Contingency

Engineering/Permitting
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Structure Removal 

An estimate for removal of the building was developed by Pickering Marine Inc., a local marine company 

based in Portsmouth, NH.  The contractor estimates demolition and disposal will cost approximately 

$75,000.00 without abatement. Abatement costs associated with demolition are dependent on results 

from the suspect materials survey.  

If the structure were removed, it would remove the safety hazard that the existing conditions pose to 

visitors. The station could then be replaced by another structure or the space could be allowed to return 

to its nature state.   

 

Scale Model Replacement 

The final option explored is the demolition and replacement with a scale model replica.  The replica 

envisioned would be to the order of 10-15 feet tall, and could be placed either on the island or at a 

prominent public location, such as the Kittery Town Hall.  As the weather on Wood Island is always a 

concern, maintenance and general protection of the scale model would be more difficult and perhaps 

costly.  It is recommended that, were this option to be chosen, that the scale model be located within 

the Town of Kittery to commemorate the structure that stood on Wood Island, and historical plaques 

would be placed at the original site.  These plaques would be very similar to those situated at other 

locations within in Kittery. 
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Steel Frame Structure Replacement 

 

 

Figure 12: Steel Frame Structure Rendering 

 

An option to immortalize the image and semblance of the Wood Island Lifesaving Station is to erect a 

durable steel frame. The frame would represent the building by matching the original size, shape, and 

colors. The original building would be demolished and removed completely.  

The new foundation for the frame would consist of reinforced concrete columns with reinforcing steel 

grouted into the island’s bedrock. The void caused by the original basement would be filled in with 

native or other material. The concrete columns would extend above ground and form a stable platform 

to build the frame.   

The frame itself was designed with seven inch structural tubing and sixteen inch wide flange beams. 

These large sections allow people to clearly see the frame’s shape from far distances.  The design resists 

gravity, ice, and wind loads. It also resists vibration cause by lateral loads. Moment connections were 

used in the design to keep the appearance clean and uncluttered. No cross bracing was added to the 

design. The frame was designed according to the American Steel Construction Institute Manual. 

All steel components would be hot dipped galvanized to prevent corrosion in the extreme ocean 

exposure. This is the only feasible alternative for a steel structure in the ocean environment. Weathering 
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steel is not appropriate in spraying-salt conditions. The galvanizing process adds a coat of zinc to the 

metal. The zinc acts as a sacrificial anode to prevent salt spray from attacking the metal structure 

directly. Galvanizing does not provide permanent protection; eventually the structure will experience 

corrosion. If there is a chip in the zinc coat, corrosion will occur at that location and salt ions will attack 

the steel from the inside completely. Depending on the thickness of zinc applied in the galvanizing 

process, the steel can be protected for several decades.  Painting the galvanized steel is an option, 

however only exotic paints can be used. The galvanized layer can be painted with self etching primer 

that allows a chemical bond of the paint to the surface.  

Loads 

Wind loads were determined using ASCE 7-05 for the seacoast region of Maine and New Hampshire. A 

force distribution was determined using ANSI, the code preceding ASCE because the current standards 

do not have provisions for force distribution of wind loads on open frame buildings. Snow load was 

neglected for the design. However, a ½ inch ice load over the entire structure was estimated as the 

worst case. Dead loads for the trials sections were used: hollow structural square tubing and wide flange 

sections. The only live loads on the structure were estimated to be caused by birds. These loads were 

neglected.  The seismic loading on the structure was not considered because of the nature of the 

preliminary design.  The peak horizontal accelerations for the area are approximately 15% of gravity. 

These loads are non catastrophic and it is safe to assume the steel frame would respond well to this 

level of strong ground motion.  

Table 2: Loads for Steel Frame Structure 

 

 

The steel frame was designed with the LRFD method (Load & Resistance Factored Design). The highest 

design load was determined using Load Case 4.  

 

Unfactored Loads ASCE 7-05 

Wind 21.29 lb/lft 
Snow 11.13 lb/lft 
Dead 41.91 lb/lft 

53.00 lb/lft 
Live Negligible 
Seismic Not considered 

 
Design Loads AISC 2-8 Load Case 4 

Wind 34.06 lb/lft 
Snow 5.57 lb/lft 
Dead                                                                   50.29 lb/lft                HSS7x7x1/2 

63.6 lb/lft                  W12x53 
Live Negligible 
Seismic Not considered 



Wood Island Feasibility Study 

April 2009 

 

  

Page 24 

 

  

Structural Analysis 

 

Figure 13: Frame nodes, elements, and fixities  

 

A matrix structural analysis was performed using the program Mastan2. The analysis determined 

member forces and reactions under design loading of the frame. The analysis was also done to 

determine the deflections of the structure under maximum loading.   

The frame was loaded with uniform distributions of dead and snow loads on every element. The wind 

analysis was more complicated due to the location and nature of the structure. ANSI stipulated that the 

worst case wind loads on an open steel frame would be at 10 and 45 degrees in the horizontal plane. It 

also stated that for analysis, full design load should be applied from one direction, and fifty percent of 

design load should be applied from the other direction. The purpose of this is not to overdesign the 

structure. The wind loads were applied as point loads at the connections as stipulated by the code.   

A first order linear elastic analysis was done on the frame. The maximum deflection was 8.1 inches at 

the top of the structure (45 feet above ground level).  This is a very large deflection for a steel frame 

structure. It is possible that the wind analysis is overly conservative. The current analysis may not 
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correctly distribute the wind forces. It may not accurately consider the effects of shielding by landscape 

and other members. A further analysis is required to confirm that such large deflections could actually 

be expected on this design.  

 
Figure 14: Steel Frame Loading Distribution 

 

 
Figure 15: Deflections under Maximum Design Loading 
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Serviceability 

Deflections 

According to the American Institute of Steel Construction Manual, H/100 is the maximum permissible 

interstory drift for a building of height H. Therefore the maximum allowable drift is 5.4 inches for the top 

of the tower. The maximum 8.1 inch deflection estimated by the matrix analysis exceeds this design 

criterion. If these deflections are in fact the case, they could result in fatigue stresses in the moment 

connections at each joint. Over time, loading cycles could result in cracking and damage to these 

connections. Minimizing interstory drift reduces the effects of fatigue. If these movements are 

undesired or if further analysis relieves unsafe fatigue, the structure could be braced. 

 

Figure 16: Lateral Deflection under Maximum Design Load 

Corrosion 

According to service life charts of HDG (Hot Dipped Galvanization) by the American Galvanizers 

Association (AGA), a 75 micron coat will protect steel structural integrity for 65 years in temperate 

marine conditions. A 75 micron coat, or 3.0 mils of zinc, is an average thickness. An addition 25 microns 

would protect the steel for an additional 20 years. These results are based on results from thousands of 

worldwide locations and heuristic mathematical modeling. At the end of this projected galvanizing 

lifecycle, red surface oxidation would affect 5% of the steel’s structure. This rusty could then be 

removed and more zinc coating could be painted on in situ with self etching primers.   
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Cost Analysis 

The estimated cost was found using a combination of RS Means, PE oversight, and information provided 

by vendors. A 25% contingency was incorporated in the analysis. This additional figure could cover 

transportation and staging costs to the isolated location as well as unforeseen costs. The 2009 cost for 

demolition of the existing building to construction of the steel frame is estimated to be $302,000.00. 

 
 

Figure 17: Steel Frame Option Cost Breakdown 

 

Environmental Study Recommended 

A study should be done on the effects of the acidity of seagulls waste on the galvanized coating prior to 

any construction. A demonstrative frame model of the suggested structural elements should be erected 

on the island. The amount of seagull waste, its chemical properties and its effect on the coated steel 

should be recorded. Analysis of these results will relieve if damage caused by seagull waste is serious 

enough to require preventive measures. Options for discouraging birds from landing on the structure 

include: installation of owl replicas and installation of bird deterrent surfaces along the tops of every 

member.  Acoustic bird deterrent devices are also available on the market. An alternative to 

discouraging bird habitation is a maintenance program. Cleaning of the structure on a regular basis 

could protect the zinc coat from corrosion.  
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Introduction 
The Wood Island Life Saving Station is protected by two concrete seawalls located on the north and 

south faces of the building. Over the past century the seawalls have been damaged repeatedly by tidal 

surge and wave action. The damage done to the seawalls has made it less of a protective barrier for the 

building and more of a potential hazard for those who visit the island. If the seawalls continue to be left 

alone, it’s only a matter of time until full deterioration occurs. The south face seawall has previously 

been repaired by Shotcrete Systems International, Inc. as a temporary fix but continues to deteriorate. 

This report is meant to outline some of the feasible options to remediate these problems. 

 

 

Figure 18 Seawall (Taken from a topographic map dated 1955) 
 

The options described include: leaving the seawall in its current state and letting nature take control, 

removing the wall completely, or capping over the current wall. Other options include demolishing the 

wall and using it as backfill for a brand new cast in place seawall or as backfill for a precast wall.  Some of 

the issues faced with these designs include getting the materials required for these options to the island. 

Another issue takes into account where to put the materials once removed.  

Conditions Assessment 
A site visit was performed on March 5, 2009 to determine the extent of damages to the existing seawall 

structures on Wood Island. During this visit, Duncan Mellor, P.E. helped in our observations and field 

tests performed on the existing structure. The following is a conditions assessment for both the north 

and south seawalls. 

North Seawall 

 

Wood Island 

Station 

 

South Seawall 
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South Seawall 

Undercutting 

One of the initial observations made of the south seawall was the signs of undercutting by wave action.  

 
Figure 19: Undercutting of South Seawall 

 

Figure 20: Closer Image of Undercutting of South Seawall 

 

Undercutting has occurred on the structure since no foundation was originally constructed for the 

seawall. As seen from visual inspection, it was rather cast in place on the island and anchored into the 

bedrock. As weathering occurs over time, waves come in contact with the bottom of the seawall and 

wear away at the base.  Weathered segments of the wall are then carried away, undercutting the 

seawall as a whole and thus weakening the overall stability of the structure. 
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Shotcrete 

By visual inspection, the entire two hundred and fifteen feet of wall have been previously covered with a 

shotcreted face. This cap consisted of sparse fiber reinforcement in the paste, a 1/8” mesh 

reinforcement cage which overtopped the existing wall, and ranged in thickness from less than half an 

inch in some areas to as much as 2 inches in others. From observation, it seems that the previous 

contractor filled holes present on the surface of the existing structure with gravel found on the island 

prior to capping, to fill in voids, see figure below.   

The chain and hammer test was used on the cap to determine the bonding of the shotcrete cap with the 

original wall. The chain test is where a large chain is dragged over the horizontal surfaces to detect a 

change in pitch where voids would be present under the surface. From the chain test it was found that 

the top horizontal face of the wall was not bonded for the entire length of the wall. The hammer test is 

done on vertical faces of the wall, similar to the chain test. It can determine voids present under the 

surface through changes in pitch as one bangs on the outside of the wall. The area of concern for 

bonding was found to be between the two mid-level weepholes on the wall extending to 10 feet on 

either side of them. In this area, a hollow sound was heard which suggests the cap was not bonded.  

 

Figure 21: Damaged Top Section of South Seawall 
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Figure 22: Un-bonded Shotcrete Cap of South Seawall with Gravel Fill 

 

Figure 23: Shotcrete Cap Not Bonded along face near Weepholes 

 

Weathering 

To determine the internal state of the existing south seawall, a chisel and hammer were used to expose 

concrete further into the structure. Since the most noticeable signs of weathering had occurred 

surrounding the weepholes, it was determined this was the best location to see the full extent of the 

damages. Using the chisel and hammer, a hole was made into the face of the wall with minimal effort. 

During chiseling, visual signs were seen of the degradation of the paste which bonds to the aggregates 

and provides strength. The paste crumbled into a sandy mixture and thus provided no strength to the 

wall; see the figures below. To examine various portions of the south wall, other holes were made which 

revealed the same results. It seems that not only the exterior of the wall was susceptible to weathering 



Wood Island Feasibility Study 

April 2009 

 

  

Page 38 

 

  

and conditions, but as freeze thaw and Alkali-Silica Reactions occurred, weathering moved internally and 

has severely weakened the structure. 

 

Figure 24: Chiseling into Original Wall near Weephole Weathering 

 

 

Figure 25: Weathering of Paste as seen through Chiseling 

 

Drainage 

Drainage is essential to release hydrostatic pressures behind the wall as waves and rainfall stagnate 

behind the structure. To provide drainage, seawalls have weepholes located along the structure to allow 

dissipation of stagnant water. Weepholes can be anything from designed cracks along the wall which 

allow water to flow through them, to piping which penetrates the width of the wall. When observing the 
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south seawall there was only four weepholes along the entire length. Two were located about 3 feet 

from the toe of the structure and two were located at the toe of the structure. Due to the inadequacy of 

the drainage, it conceivably led to the erosion of the backfill as well as further freeze thaw cycling as 

retained water would be in constant contact with the structure. 

Under Duncan Mellor’s guidance from experience on previous projects, it is recommended that 

weepholes be present in 8 foot intervals horizontally and with 3 foot vertical spacing along the entire 

length of the wall. 

 

Figure 26: Weephole located halfway up on South Wall 

 

 

Figure 27: Weephole at toe of South Wall 
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Backfill 

Backfill is added behind seawalls to allow for structure support against wave action as well as providing 

adequate drainage of waters. It allows water retained behind the wall to migrate towards areas of 

drainage. Due to the inadequacy of the drainage on the south wall, it was observed that the backfill had 

significantly eroded along the entire length. Since the wall was shotcreted well after the initial structure 

had been constructed, a visible line could be seen where the shotcrete had once come to the interface 

of the backfill which resided behind the wall. Seen in the figure below is a distinct line which indicates 

the initial position of the backfill, and as seen, this line is now over a foot above the now residing backfill. 

This clearly shows that the backfill which is integral to the stability of the structure has and is continuing 

to erode. 

 

Figure 28: Signs of Backfill Weathering 

 

Tides 

From collected tide data it suggested that high tide would not come within 5 feet of the toe of the 

existing structure. Upon the March 5, 2009 site visit, shortly after a recent snowfall, marks of the high 

tide could be seen in the melting of the snowfall. Seen in the figures below is that high tide does come 

into contact with the bottom of the wall and that this would warrant concern of continuing undercutting 

of the structure and weathering. 
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Figure 29: High Tide Marks on South Seawall (1) 

 

 

Figure 30: High Tide Marks on South Seawall (2) 

Nautical Maps 

The color on a nautical map is a way of highlighting various features. Pale gold is used for land areas, 

white is used for water areas, pale blue is used for shallower waters, and green is used for areas that are 

submerged during some tidal stages and not submerged during others (Hoff, 2009). As seen in the 

figures below, Wood Island is primarily in the green area, having the Life Saving Station within the pale 

gold area. Having the majority of the island lying in the tidal area, and due to visual signs of the tidal 
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reaches, this shows the clear importance of a seawall in serving as protection for the building during 

these tidal stages and during large storm events. 

 

 

Figure 31: Nautical Map (1) (Administration, 2009) 
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Figure 32: Nautical Map (2) (Administration, 2009) 

Sulfate Attack 

Seen in the figure below is the leaching of sulfates or salts, which were deposited from the seawater, 

from the face of the South Seawall. These sulfates may have contributed to the degradation of the paste 

of the wall, but furthermore have led to severe deterioration of the reinforcing steel mesh of the 

shotcreted cap. Further consideration must be paid to sulfate attack in the rehabilitation efforts due to 

reinforcement of a new structure as well as the use of tie anchors which would experience corrosion.  
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Figure 33: Leaching of Sulfates from South Seawall 

 

North Seawall 

Undercutting and Overturning 

The north seawall shows significant signs of undercutting due to wave action. Since the seawall was 

originally placed directly on top of the exposed bedrock, and no footing exists, waves which come into 

contact with the toe of the seawall slowly erode and wash away the toe of the wall; undercutting the 

structure. Seen in the figures below are the combinations of undercutting at the toe and freeze thaw 

deterioration. As undercutting occurs, it poses large risks to the stability of the structure. 
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Figure 34: Undercutting of North Seawall (1) 

 

 

Figure 35: Undercutting of North Seawall (2) 

 

The combination of undercutting and other weathering events on the seawall cause a change in the 

stability of the structure. As the foundation wears away and wave force pounds at the structure, the 

wall begins to collapse due to its displaced center of gravity and continual battering. Seen in the figures 

below is a section of the seawall which is experiencing this local instability due to undercutting and wave 

action. As parallel freeze thaw cracks move across the face of the wall, the cracking allows for internal 

degradation of the concrete. As seen below, the top portion of the structure is independent of the 

bottom and has begun to overturn. Since the structure has cracked and acts in independent fashions, it 
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allows for the horizontal and vertical displacement of the structure as it fails and sooner or later will fall 

over.  

 

Figure 36: Horizontal Displacement and Overturning of North Seawall (1) 

 

 

 

Figure 37: Horizontal Displacement and Overturning of North Seawall (2) 
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Construction Joints 

It seems that the north wall was constructed in segments. At locations approximately every 10 ft 

horizontally it was observed that construction joints lie where one section ended and another began. 

These construction joints may have served as expansion and contraction joints or rather as paths for 

drainage, but have since become a localized area for freeze thaw action. As water penetrates the cracks 

and then freezes, it expands and then puts stresses in between the segments. This pressure slowly forms 

cracks and as seen in the figure below is the primary region where the most severe weathering has 

occurred. 

 

Figure 38: Weathering at Locations of Construction Joints along North Seawall 

 

Freeze Thaw Cycling 

Freeze thaw action seems to originate at the construction joints. From there, the water works its way 

into the internal structure of the wall and forms cracks parallel to the surface. These cracks are vividly 

seen in the figures below and contribute to the overall weakening of the stability of the structure.  As 

the water expands internally, the induced internal stresses break apart the concrete. Freeze thaw is 

more obviously seen as the figures below show faces of the wall which are coated in ice from the nearby 

waters.  
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Figure 39: Freeze Thaw Action on North Seawall 

 

 

Figure 40: Visible Freeze Thaw on North Seawall 

 

As water penetrates into the wall, its stresses can expand around aggregates and in turn form voids 

around the aggregates. Since native aggregates on the island were most likely used in the walls 

construction, they were largely varying in size and posed larger areas for water to encompass. Seen 

below, the water infiltrated the surface of the wall at one point and went through freeze thaw cycling 

around the aggregate located in the picture. This in turn leads to un-bonding of the aggregate and a 
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sever decrease in the structures overall strength. The voids present around the aggregates also are 

typical of Alkali-Silica Reaction present in the structure as internal stresses develop from ASR. 

 

Figure 41: Un-bonding of Aggregate due to Freeze Thaw in North Seawall 

 

Alkali Silica Reaction 

Alkali-Silica Reaction (ASR) occurs between the hydroxyl ions in the alkaline cement pore solution 

present in the paste of the concrete and reactive forms of silica in the aggregate. When this occurs, a 

gel-like substance is formed from the reacted paste and absorbs water; inducing internal stresses in the 

concrete (Consultants, 2005-2009). Duncan Mellor explained that the cracking seen from ASR is not 

parallel in structure similar to that of freeze thaw action, but forms spider web cracks similar to that 

seen in the figure below taken from the north seawall. These cracks were seen along the surface of the 

north seawall and gave reason for further testing to occur within the laboratory to confirm that ASR was 

occurring. Also, the geometry of the cracks which originated at the construction joints, due to freeze 

thaw, showed signs of ASR in that at the corners they would curve upward. This was noted as a sign of 

ASR by Duncan Mellor during a site visit. 
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Figure 42: Spider Web Cracking Signs of ASR along North Seawall 

 

Drainage 

Drainage paths were seen on the north wall as cast in place holes rather than weepholes as the south 

side had. The drainage holes were about 3 inch by 3inch and had one located at the bottom and one 

about halfway up the wall for every segment. As seen in the figure below, these were also sites for 

freeze thaw action to penetrate and form the typical parallel cracking across the walls face. 

 

Figure 43: Cast in Place Drainage along North Seawall 
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Backfill 

Backfill is used for two purposes with a seawall. It provides stability from overturning when waves come 

into contact with the structure and also serves as a free draining material so that water pressure does 

not build up behind the structure. In some areas it was observed that backfill had once been a few feet 

up behind the existing north wall, but due to weathering, most areas had no backfill present. This leads 

to further stability issues since there is no longer the mass of the backfill present behind the wall to 

resist the wave forces. 

Tie Anchors 

Vertical tie anchors were seen where sections of the wall had collapsed and been washed away. The tie 

anchors seen, extended about 2 ft vertically from the bedrock and were used to provide stability to the 

foundation of the original wall. In areas where large portions of the wall were missing, it was seen that 

tie anchors were spaced about 10 ft horizontally along the length of the wall. Seen in the pictures below 

are the tie anchors, and serious corrosion has occurred due to the sulfate content of the nearby 

seawater.  

 

Figure 44: Corrosion of Tie Anchors along North Seawall (1) 
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Figure 45: Corrosion of Tie Anchors along North Seawall (2) 

 

Analysis Conducted 

Laboratory Studies 

To determine the extent of weathering and other damages to the existing seawall on Wood Island, 

various laboratory tests were performed and observations made on a sample taken from the northern 

seawall which faces Portsmouth Harbor. The following sections include descriptions of the possible 

issues studied and a narrative of the observations made: 

Alkali Silica Reaction 

Alkali-Silica Reaction (ASR) is a reaction between the hydroxyl ions in the alkaline cement pore solution 

present in the paste of the concrete and reactive forms of silica in the aggregate. When this occurs, a 

gel-like substance is formed which expands in volume by absorbing water present in the concrete 

creating high expansive stresses usually ranging from 250 to 300 psi. This expansion results in failure, 

through cracking, in the concrete and in turn structural deterioration of the structure (Consultants, 

2005-2009). 

One of the more common tests to detect ASR involves the use of uranyl acetate, a radioactive uranium 

compound. To perform this test, a freshly fractured face must be used to take the uranyl acetate 

compound, and to do so a hydraulic compression testing machine was used to crush the sample. Once a 

fractured face was obtained, the sample was taken to the laboratory and uranyl acetate was added as a 

liquid solution to the fractured face.  Excess solution was rinsed off, and then the sample was examined 

in a dark room with the use of black lights. Under a black light, the gel formed from ASR fluoresces much 
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more brightly than the cement paste due to the greater concentration of alkali and, therefore, the 

uranyl ion present in the gel.  

From observations, ASR was present in the sample, yet to a degree which seemingly was of minimal 

concern to the integrity of the structure. ASR was also observed in a cut and polished section of the 

sample and was seen as dark rings which surround some aggregate faces showing the damage due to 

portland cement expansion. 

 

Figure 46: Hydraulic Crushing Machine 

 

 
Figure 47: Core Sample after Fracture 
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Figure 48: Addition of Uranyl Acetate Solution 

 

 

Figure 49: Sample Showing before and after with ASR Fluorescence under Black Lights 

 

Since a sample was used, in considerably small volume compared to the entire structure, it is hard to 

correlate to the entire structure. More samples would be needed to determine the exact extent of the 

acceleration of ASR within the entire system, though observations suggest minimal threat.  
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Cutting and Polishing of Sample 

To prepare the sample for other microscopic observations, it had to be cut into various sections using a 

concrete chop saw. From there, the faces were polished using a concrete polishing turntable. The 

following figures depict this process: 

 

Figure 50: Concrete Saw 

 

 

Figure 51: Cut Concrete Sample (1) 
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Figure 52: Cut Concrete Sample (2) 

 

Figure 53: Polished Sample Concrete Face 

 

Carbonic Acid 

Carbonation is a process of weathering which reduces the alkalinity of the concrete it reacts with. During 

this process, carbon dioxide in the air dissolved in any moisture on or underneath the surface of the 

concrete forms carbonic acid. The carbonic acid then migrates into the structure of the concrete, 

forming cracking and reducing its alkalinity, and hence its ability to protect reinforcement from 

corrosion.  
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Though reinforcement is not present in the seawall being observed, it is important to note the 

observations for the possible addition of reinforcing bar in proposed rehabilitation efforts to determine 

the susceptibility of certain systems under the project conditions. Also noted, carbonation usually 

strengthens the concrete surfaces, increases wearing resistance, and makes it less permeable.   

Evidence of carbonation during observation of the cut and polished sample can be seen with a 

detectable brownish haze which envelopes the exposed surface of the specimen. Cracking due to 

carbonation was not observed and it seems that the long term effects would be negligible for 

rehabilitation. It may actually serve to provide a water barrier if a capping system over the existing 

structure is chosen. 

Freeze Thaw Cycling 

Deterioration of concrete due to freeze thaw cycles may occur when the concrete becomes saturated as 

the pores fill with water. When the water filled pores are then exposed to low temperatures, it then 

freezes, and if there is no space for expansion, the water causes internal stresses within the concrete. If 

the stresses cannot be compensated by the concrete structure, the concrete forms cracking to allow for 

expansion. The cracking during freeze thaw cycling occurs parallel to the external face because as 

moisture penetrates the face, it does so in layers corresponding to the surface of the face. Each 

successive freeze thaw cycle buries deeper into the structure of the concrete and forms subsequent 

larger cracking and deterioration.  

Evidence of freeze thaw cycling could be seen when a cut and polished section was examined under the 

microscope. While observing the sample, large cracks were seen extending across the plane parallel and 

close to the face of the sample. Though it exhibited signs of cycling, the damages seen within the sample 

seemed minimal with respect to the overall integrity of the structure. Other typical signs the sample 

exhibited during a site visit were small chunks which had come off of the structure. This could be 

probable freeze thaw cycling or even impact loads from waves. 

To prevent concrete from freeze thaw damages, concrete is air entrained to allow air voids for moisture 

expansion. Upon observation, it was hard to detect that the sample was air entrained or if small voids 

were left due to not being fully compacted when placed. To prevent further freeze thaw damages, air 

entrainment will be examined for the rehabilitation proposal. 

Internal/External Sulfate Attack 

Internal/External Sulfate Attack occurs when water containing dissolved sulfate, such as oceanic 

saltwater, penetrates the concrete. Evidence of external sulfate attack can be seen on a cut and polished 

section under the microscope at the reaction front. This occurs near the face of the sample where 

moisture can penetrate. Internal sulfate attack can be seen as saltwater penetrates the pores of the 
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internal concrete structure. Sulfates attack the composition of the paste and results in an overall loss of 

concrete strength and bond between the cement paste and the aggregate. 

Due to the environmental considerations of the seawall, it was important to search for signs of sulfate 

attack on the seawall. Under observation, no signs of sulfate attack were apparent, though 

considerations should be made to ensure rehabilitation efforts account for sulfate content in the 

accompanying waters as far as reinforcement. 

Assumptions 

The aforementioned laboratory studies do reveal quite a bit about the extent of weathering on the 

existing structure, though it is impractical to extrapolate the results from a small sample to the whole of 

the structure. If an alternative is chosen which integrates the existing seawall, it should be known that 

the studies in this assessment address a small piece of the entire wall and other sections of the wall may 

exhibit deterioration due to weathering that is of a much larger extent than appeared in the sample. 

Solutions Considered 

Precast 

Precast alternatives were considered due to ease of construction, durability, and aesthetics.  

Redi-Rock System 

One option considered was Redi-Rock’s Big Block ® seawall construction. This was the system 

recommended by the supplier for our environmental conditions and used blocks measuring 18” high, 46” 

wide, and 36” deep, and weighing 2,400 lbs each. To prevent hydrostatic pressure build-up and possible 

freeze thaw damages associated with water retention behind the wall, it was recommended to backfill 

with 3’-4’ of porous fill (gravel and crushed stone). This system would need to be set upon a 8”-12” thick 

by 36” deep footing to be poured for a level working area and would need to be tie anchored back into 

the existing bedrock to prevent a sliding failure. The estimated cost for Big Block ® materials came to be 

$210,000 which included the delivery and placement. Demolition of the existing seawall, pouring of a 

new footing for the precast seawall, and backfill material was not considered in this cost estimation. 

Tectonics, Inc. 

A series of conversations were held with Robert G. Armando, President of Tectonics, Inc. regarding 

precast alternatives for the seawall rehabilitation efforts. During these conversations Mr. Armando 

assisted the Wood Island Group in determining relative costs and construction efforts needed to 

properly address the weathering, deterioration, and location constraints of the existing structure. A 

survey using Google Earth Pro measured the existing wall at 420 ft total, but it was under his 

recommendation to address a 600 ft wall. This would more effectively protect the Life Saving Station 
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from all directions from wave forces by encompassing the buildings perimeter. The 600 ft alternative 

was not considered due to permitting issues which would involve new construction of approximately 

180 ft which is beyond the existing 420 ft that exist. Due to other permitting issues surrounding 

environmental impacts, it was decided that the best process for precast would be to place a new wall in 

the same location as the existing wall.   

Construction Logistics 

The ideal installation would have the existing wall grinded down for later use as backfill material which 

would save on the cost of demolition and removal of that material. In turn a new cast in place slab 

pinned to bedrock and a precast superstructure bolted to the slab would be used in the location of the 

existing wall. The precast superstructure can be plant cast in the area and transported to the site using 

amphibious barges for erection. Once the pre-casting is complete, the demolition of the existing wall 

and construction of the base slab can proceed together. The precast structure can be erected no sooner 

than 7 days following the base slab due to concrete curing time. The total estimated construction time, 

given moderate weather conditions, would take 6 weeks from the time the precast components are cast 

to the final placement of the seawall. 

Once the existing seawall is grinded and placed out of the way for later use as backfill material, the 

construction of the new footing may proceed. The footing would consist of an 18” thick and 42” deep 

concrete slab cast in place with the precast wall sitting 8” back from the face of the slab. The footing 

placement will be superseded by grinding into the bedrock to provide a level surface for the cast in place 

footing to be anchored into. It is recommended that 4,000 to 5,000 psi concrete be used for all concrete 

components of the seawall and that waterproofing  additives be used to prevent freeze-thaw damages. 

Concrete placement can be done through the use of amphibious barges and either mobile-mix concrete 

trucks or redi-mix concrete trucks utilizing a pumping system. Since amphibious barges are needed to be 

able to access the island, work must be scheduled around changing tides at the island for accessibility 

constraints. Placing the footing partially into the existing bedrock will effectively minimize the chance for 

undercutting and help in wave dissipation prior to coming in contact with the seawall face.  

The footing will have 1” to 1 ½” tie bolts anchoring into the bedrock every 8 ft and made of high 

strength coil bolt inserts. Steel plates will tie into buttresses located at the base of the superstructure 

which will tie into the rebar present in the footing for later post-tensioning. All reinforcement which will 

be exposed to weathering would be epoxy coated and or covered with a bituminous material to reduce 

corrosion. Finally the Redi-Rock ® Big Block system would be erected upon the footing and post 

tensioned for stability, following the desired footing curing time. The desired wall height is 6 ft tall on 

the south wall and 8 ft on the north wall due elevations. 
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Figure 54: Redi-Rock ® Big Block System (Redi-Rock Retaining Wall Series, 2009) 

 

With concern to drainage, weepholes will be cast integrally with the footing, every 8 ft horizontally. 

Vertical construction joints present in the precast block system provide for vertical drainage mode 

pathways. To direct water towards the weepholes present in the footing, perforated pipe will lie behind 

the wall and direct water toward the weephole locations. The perforated pipe will be covered with filter 

fabric to prevent clogging and then backfilled with the grinded existing seawall to act as a porous free 

draining media. With the entire proposed precast system in place, it is guaranteed a 50 year design life. 

Cost 

The conceptual costs associated with the precast alternative are representative of area suppliers and 

potential subcontractors as used by Tectonics, Inc. The cost is also a function of the weather and tidal 

surges in the area since work performed is dependent on tidal cycles when using the amphibious barges. 

The precast system is approximately $1500 per linear foot to cast in place the footing with tie anchors 

and bedrock grinding, grind the existing seawall for backfill material, and place the new precast seawall. 

This amounts to approximately 1/3 of the cost for the precast elements and 2/3 the total cost for 

demolition, an anchored base slab with drainage system, tie backs, and backfill. 

The cost to construct a precast seawall in place of the existing 420 ft length of wall would be about 

$650,000, and to construct the entire 600 ft recommended would be $900,000. A 15% contingency to 

cover the possibility of extraordinary weather events and the possibility of storm damage during 

construction is recommended, bringing the 420 ft recommendation to $748,000. 



Wood Island Feasibility Study 

April 2009 

 

  

Page 61 

 

  

Capping System 

The option to place a reinforced cap surrounding the existing wall was researched and found to be 

ineffective due to the state of deterioration of the existing seawall. The option looked into was to chip 

away the outer deteriorated concrete and place a reinforced cage of stirrups which would be drilled and 

placed integrally with the existing wall then pour a concrete cap around this system.  The option to spray 

a hydrophobic foam surrounding the face of the existing wall was also looked into which would prevent 

further weathering of the existing wall and allow the new cap to act independently from the existing 

seawall. Although this would help stabilize the existing wall, it was deemed ineffective to serve as a long 

term solution and thus was abandoned. Below are the recommended design components for a capping 

system: 

Mix Design for Capping Solution 

Determined from the American Concrete Institute (ACI) Code, it was found that if minimal steel was 

used for the reinforcing cage that a minimum of 1 ½” cover be provided for the reinforcing bars when 

exposed to weather (ACI 7.7.1) (Institute, 2008). This would give a minimum of 3” of concrete to be 

placed surrounding the existing structure to allow for proper protection for the reinforcing steel. 

Through the recommendation of Dr. Gress and from guidelines present in the Portland Cement 

Association Code, the concrete placed was recommended to be greater or equal to 4000 psi concrete 

with a water-cement ratio less than or equal to 0.4 . Due to sulfates present in the ocean, high quality 

Type II cement must be used. Air entraining admixtures must be added to have the air content be 

greater or equal to 6% (Steven H. Kosmatka, 1994).  

Reinforcing Steel for Capping Solution 

The reinforced cage which would surround the existing seawall would be composed of stirrups tied 

together by longitudinal reinforcing bars. For the stirrup and tie hooks it was recommended by the ACI 

Code to have them be embedded into the existing seawall at least 5 bar diameters. Since no. 5 bars 

were to be used, this would be to have them embedded 3-1/8” into the existing wall (ACI 7.1.3) 

(Institute, 2008). The maximum spacing of the stirrups in the horizontal direction would be determined 

from the actual volume of new concrete cast in place. The minimum ratio of horizontal reinforcement 

area to gross new concrete area must be 0.0020 for reinforcing bars 5 or smaller with a yield stress not 

less than 60,000psi (ACI 14.3.3). The vertical spacing of reinforcing bars to tie these stirrups together is 

determined from the volume of new concrete cast also. The minimum ratio of vertical reinforcement 

area to the gross new concrete area must be 0.0012 for reinforcing bars 5 or smaller with a yield stress 

not less than 60,000psi (ACI 14.3.2). Both the vertical and horizontal spacing is limited, however, to be a 

maximum of 18” (ACI 14.3.5).  

The aforementioned criteria were guidelines considered for the capping system, and since it was found 

to not be feasible, further detail was not pursued. 
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Demolish Wall and New Wall Cast in Place 

Tectonics, Inc. 

A series of conversations were held with Robert G. Armando, President of Tectonics, Inc. regarding the 

logistics of a cast in place seawall. During these conversations, it was recommended to go with a 

battered wall to resist the wave forces associated with the area, since through his experience straight 

walls with tie backs were found to be more expensive and less effective. The recommended dimensions 

were to have a 36” base width tapering to a 12” top width with an overall height of 72”.  

Construction Logistics 

The foundation would remain the same as aforementioned in the precast alternative, with the exception 

of the addition of weepholes spaced at 8 ft on center located 48” from the base of the seawall and 

weepholes located at 8 ft on center at 12” from the base. The weepholes proposed would not be 

formed but rather composed of PVC piping at least 1-1/2” in diameter.  Due to the size of the wall, the 

base of the formwork would need to be heavily reinforced to prevent blowout.  The formwork would 

allow for construction joints located approximately every 10- 15 ft and would be flexible joints with a 

water seal to protect against freeze thaw damage. It was recommended to use C or U shaped stirrup ties 

for the reinforcing cage and have the bar size be a minimum of a No. 5 bar. All reinforcing bars used 

would need to be epoxy coated to prevent corrosion from the sulfates present in the sea water. Since 

the structure would not be post tensioned as with the precast alternative, it was recommended to have 

the tie anchors present in the footing extend at least 18” from the footing slab to allow for appropriate 

stability.  The tie anchors would be 1-1/2” diameter and would be grout anchored into the bedrock. The 

concrete used would need to be a 4-5 ksi mix with a low water cement ratio less than or equal to 0.4. 

This would be made of Type II cement to prevent sulfate interaction with the reinforcing bars and would 

have an additive for waterproofing. The cast in place wall, once formwork is removed, would later be 

backfilled with the grinded existing wall to provide for a free draining material to prevent hydrostatic 

pressure. The design life for the structure would double that of the precast structure due to corrosion 

issues with the post-tensioning steel used and would be nearly 100 years. 

Cost 

The conceptual cost associated with the cast in place alternative is representative of area suppliers and 

potential subcontractors as used by Tectonics, Inc. The cost is also a function of the weather and tidal 

surges in the area since work performed is dependent on tidal cycles when using the amphibious barges. 

The cast in place wall is approximately $1000 per cubic yard poured. This cost includes all transportation 

and a placement cost associated with the wall itself, and does not include the footing. Included in this 

cost are the formwork, labor, reinforcing bar, concrete, barges, and other associated cost with the 

placement of the concrete. The total volume of the recommended wall would be 207 cubic yards based 

off of the area dimensions of the battered wall and the 465 ft length of the wall. This would total 
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$207,000 for the wall, in addition to the cost of the associated costs with the footing and backfill as 

described in the precast alternative. The footing and backfill came to be approximately 2/3 of the 

relative cost for the precast alternative which would be $430,000. These two costs combined come to 

be $640,000 and with a 15% contingency built in, comes to a total of $736,000. 

Leave As-Is 

Depending upon other alternatives considered regarding the existing structure and accessibility of Wood 

Island, was the option to leave the seawall as it is. This option is being considered because rehabilitating 

the seawall would serve minimal purpose unless the Life Saving Station itself were to be renovated and 

the seawall would be used as protection for the renovated structure. Other situations, as discussed in 

the decision matrix, would deem leaving the existing seawall as it is as the most logical solution and are 

based upon the choices for accessibility and renovation of the existing structure. 

Rip Rap Seawall Rehabilitation 

The option for placing rip rap in areas where the existing structure needs stability was not researched 

due to permitting issues which would lie in impacting areas outside the existing seawall. For this reason 

it was not further looked into, but does heed some recognition as a possible rehabilitation option due to 

the ease of construction and the relative low cost in comparison to a cast in place or precast seawall.  

Rip rap seawalls are comprised of varying sizes of stones which are placed in a way to dissipate wave 

energy and thus protect the structures behind it from storm damage. A rip rap wall could be placed in 

areas where the existing seawall is damaged and be used to support the existing wall or act in its place 

where the existing wall is no longer present.  

Seawall Demolition 

Depending on which accessibility and Life Saving Station renovation alternatives are chosen, the 

demolition of the existing seawall may be done to minimize the risk the deteriorating structure currently 

poses to island visitors.  

Construction Logistics 

To demolish the existing seawalls a grinder could be used on an amphibious barge and brought onto the 

island. The grinder consists of a head unit which has teeth which pulverize the existing wall which then 

uses a conveyor to deposit the material away from the wall. This would serve to eliminate the hazard 

posed by the wall, and could serve as gravel for pathways along the island or around the Life Saving 

Station. The option to remove the crushed material from the island was not pursued due to elevated 

costs associated with doing so. To complete the full demolition of the wall, it would take approximately 

five work days and would require a three man crew. One person would be to operate the crusher while 
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two laborers would assist the operator as well as use a torch to remove the tiebacks as they proceed as 

to not impact damage on the teeth of the grinder.  

Cost 

The conceptual cost associated with the demolition of the existing seawall would be about $1000 for 

mobilization and demobilization efforts for the grinder, and an additional $3000 for rental of the grinder 

and the associated crew. Using the five work days needed and adding the mobilization and 

demobilization costs it would cost approximately $16,000 total. 

Recommendations 
The seawall is crucial to protecting the Life Saving Structure. For this reason it is recommended to 
remove the current seawalls and replace them by either constructing a new wall or using one of the 
precast solutions. The sizes of the walls seem to have been appropriately built, but the walls themselves 
are in need of new designs. Once new walls are in place the structure should be relatively protected 
from the ocean’s storms.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Wood Island Feasibility Study 

April 2009 

 

  

Page 65 

 

  

Work Cited 
Administration, N. O. (2009, January 17). Office of Coast Survey: Nautical Charts: Atlantic Ocean: 

Chart 13283. Retrieved February 26, 2009, from NOAA: 

http://www.charts.noaa.gov/OnLineViewer/13283.shtml 

Consultants, W. M. (2005-2009). Alkali-silica reaction in concrete. Retrieved February 09, 2009, from 

Understanding Cement: Cement Science Made Easier: http://www.understanding-cement.com/alkali-

silica.html 

Hoff, L. (2009, February 28). Color Coding Makes Nautical Charts Easier To Read . Retrieved February 

28, 2009, from Mad Mariner: http://madmariner.com/tip/021608 

Institute, A. C. (2008). Building Code Requirements for Structural Concrete (ACI 318-08) and 

Commentary. Farmington Hills, MI: American Concrete Institute. 

Kamphuis, J. W. (2000). Introduction to Coastal Engineering and Management: Advanced Series on 

Ocean Engineering - Volume 16. River Edge, NJ: World Scientific Publishing Co. Pte. Ltd. 

Kozlowski, K. (2008). Wood Island Feasibility Study . Portsmouth, NH: Appledore Engineering. 

Portsmouth, NH Tide Charts. (2008, June). Retrieved March 01, 2009, from Maine Boats, Homes & 

Harbors: http://www.maineboats.com/tide-charts/tides?t=junpts09 

Redi-Rock Retaining Wall Series. (2009). Retrieved April 12, 2009, from Redi-Rock: www.redi-rock.com 

Steven H. Kosmatka, W. C. (1994). Design and Control of Concrete Mixtures: Thirteenth Edition. Skokie, 

IL: Portland Cement Association. 

Wood Island Life Saving Station. (2009). Retrieved February 09, 2009, from Google Earth: 

http://earth.google.com/ 

Wood Island, ME. (2009). Retrieved February 09, 2009, from flickr.com: 

http://flickr.com/photos/marcn/956377147/ 

 



Wood Island Feasibility Study 

April 2009 

 

  

Page 66 

 

  

III. Access Assessment 
Kyle Urso, Lawrence Yassayne 

 



Wood Island Feasibility Study 

April 2009 

 

  

Page 67 

 

  

Access Assessment Contents 
III. Access Assessment ................................................................................................................................. 66 

Access Assessment Contents ...................................................................................................................... 67 

List of Figures .............................................................................................................................................. 68 

List of Tables ............................................................................................................................................... 69 

Introduction ................................................................................................................................................ 70 

Conditions Assessment ............................................................................................................................... 70 

Poison Ivy ................................................................................................................................................ 70 

Analyses Conducted .................................................................................................................................... 71 

Site Obstacles .......................................................................................................................................... 71 

Site Alternative Energy............................................................................................................................ 71 

Wind Energy Option ............................................................................................................................ 72 

Solar Energy Option ............................................................................................................................ 77 

Cost of Supplying Light ........................................................................................................................ 78 

Dock Analysis .......................................................................................................................................... 79 

Solutions Considered .................................................................................................................................. 82 

Alternative Energy .................................................................................................................................. 82 

Wind Energy ........................................................................................................................................ 82 

Solar Energy ........................................................................................................................................ 83 

Dock ........................................................................................................................................................ 83 

Recommendations ...................................................................................................................................... 83 

Works Cited .................................................................................................... Error! Bookmark not defined. 

 



Wood Island Feasibility Study 

April 2009 

 

  

Page 68 

 

  

List of Figures 
Figure 56: Eastern Aerial View .................................................................................................................... 71 

Figure 57: Seacoast Wind Power Classification .......................................................................................... 72 

Figure 58: Average Yearly Wind Direction .................................................................................................. 73 

Figure 59: Mechanics of a Wind Turbine .................................................................................................... 74 

Figure 60: Quiet Revolution (Quietrevolution, 2009) ................................................................................. 76 

Figure 61: Windspire (Mariahpower, 2009)................................................................................................ 77 

Figure 62: Solar Energy Diagram (Saferenvironment.wordpress, 2009) .................................................... 78 

Figure 63: Initial dock design (see appendix for details) ............................................................................ 79 

Figure 64: CanDock, Inc. image ................................................................................................................... 80 

Figure 65: Proposed location ...................................................................................................................... 80 

Figure 66: Modular Dock design ................................................................................................................. 81 

Figure 67: Seaflex Mooring System ............................................................................................................ 81 

Figure 68: EzDock design ............................................................................................................................ 82 

Figure 69: Integral Solar Flood Light - 3 Pack .............................................................................................. 83 

 

  



Wood Island Feasibility Study 

April 2009 

 

  

Page 69 

 

  

List of Tables 
Table 3: Isles of Shoals Wind Directional and Speed Data (Windfinder, 2009) .......................................... 74 



Wood Island Feasibility Study 

April 2009 

 

  

Page 70 

 

  

Introduction 
The purpose of having access to the Life Saving Station on Wood Island is to provide a suitable and safe 

recreational landing site for kayakers, canoes, and small water craft. Located of the coast of Fort Foster, 

Kittery, Maine, this island is unattended with no access location points.  The Department of Interior (DOI) 

has addressed the issue of the island having limited access with the Town of Kittery. The DOI would like 

to see recreational use of the Island increased. Recreational use of the island includes scenic views of; 

Whale Back Island, Portsmouth Harbor, Kittery (ME), New Castle (NH), Portsmouth (NH), Fort Foster 

(ME), Odiorne Point State Park (NH); observation of marine wildlife, water fowl, and to have the 

occasional picnic on the island. Increasing leisurely visits to the island provides liability issues because of 

the current condition of the Life Saving Station and the poison ivy rampantly growing on the island. 

The proposal of a dock will address the issue of providing a set location for kayakers, canoes, and small 

water craft to land on the island.  The removal of poison ivy will create usable area on the island. 

Conditions Assessment 

Poison Ivy 

As required by the Department of Interior (DOI), Wood Island must be transformed and maintained in 

order to be considered a recreational area for the Town of Kittery, Maine.  In order to fit this 

requirement certain tasks must be completed, first, of which is the island environment.  Since the 

habitat poses a threat to all visitors in the spring and summer months all poison ivy should be removed.    

Currently 50% of the island is covered by the plant, affecting unaware explorers wishing to get a closer 

look at the life-saving structure.    

Proper removal techniques should be employed when removing the poison ivy. Under no circumstances 

should poison ivy be burned. 
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Analyses Conducted 

Site Obstacles  

The Island is barren with the exception of a seawall and the lifesaving station.  The coverage of poison 

ivy is a hazardous growth and the predominant site obstacle. Other obstacles include lead paint and 

asbestos coated pipes which pose a health threat.  Another obstacle to overcome relates to getting 

material off to the island.   Maintenance of the island and/or the structure is another problem which is 

made more difficult due to its location at sea versus on mainland.  

 

Figure 55: Eastern Aerial View 

Site Alternative Energy 

The previously mentioned investigation reveals that the island’s hazards should be mitigated in order to 

allow safe recreation on the site.  At the time of this report it was unclear if the island is insured. In 

order to promote a safe environment for recreation, safety should be a prominent concern and injury 

situations should be minimized.  An energy source such that enough watts could be produced in order to 

provide lighting to both the structure as well as the proposed dock in the event that a visitor extends 

their stay past dusk. Such a feature would assist in making the island safe and minimizing option for 

injury. 

The Lifesaving Station serves as an icon to the surrounding public; however, this is only during the 

daytime hours.  By providing an energy source to the island we can restore this structure’s iconic 

significance providing more photo opportunities and a greater sense of historical unity within the town.  
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Wind Energy Option 

As the world turns to more renewable energy sources to produce electricity, wind energy is at the 

forefront as stated by the DOE, “wind energy systems are one of the most cost-effective home-based 

renewable energy systems.”   

There were two options for energy output, a wind energy option and a solar energy option, as the 

island’s location and environment allows both to be successful.  More specifically, looking into the wind 

energy option, preliminary investigations were necessary.   

Wind production is categorized in Classes, 1-7 with Class 7 indicating the highest wind speeds.  The 

Department of Energy suggests that Class 4 and above are good resources and should be further 

explored.  Initial investigation concludes there would need to be a 50m windmill in order to absorb the 

6.4 to 7.5 m/s winds. 

 

Figure 56: Seacoast Wind Power Classification 

Figure 56: Seacoast Wind Power Classification, taken from the U.S. Department of energy, shows that 

Wood Island, located in the Portsmouth Harbor, would fall in the category of a fair/good power 

classification.  However this data shows wind speed estimates at 50m above the ground and be useful 

for large wind turbines. Assumptions were made based on a comparison of Wood Island’s characteristics 
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to determine the appropriate wind turbine size. The analysis concluded that a 20 meter wind turbine is 

required to successfully harvest 5-6 m/s wind speeds (Appendix). 

Wind Direction 

Subsequently, following an initial investigation of wind production, data also needed to be found on 

which direction the wind was coming from and if or if not this changes throughout the course of the 

year.  

 

Figure 57: Average Yearly Wind Direction 

 

There was limited data regarding wind direction and distribution for the exact location, which is why 

data was taken for the Isle of Shoals.   Figure 57: Average Yearly Wind Direction shows that throughout 

the course of a year the wind direction is nearly 360 degrees, with an average of 7m/s.  To get a feel for 

the environmental effect of specific wind speeds, refer to Table 1 in the Appendix (Windfinder).   More 

specifically a breakdown by months taken from January 2007 to December 2008 can be seen in Table 3, 

showing the summer months with the lowest wind speeds of 5 m/s.   
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Table 3: Isles of Shoals Wind Directional and Speed Data (Windfinder, 2009) 

 

Wind Turbines 

Wind turbines convert the kinetic energy from the wind into mechanical power that runs a generator 

which then produces electricity.  The rotor (blades and hub) rotates as the wind hits, which spins the 

low-speed shaft along with the gear box, ultimately spinning the generator creating electricity, all of 

which can be seen in the figure.  The electricity can then be put to use or stored in batteries on site. 

 

Figure 58: Mechanics of a Wind Turbine 
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Once the data was analyzed, a list was comprised noting the specific characteristics that would make 

wind energy a competitive alternative energy source on Wood Island: 

 <20m height 

 Minimum wind speed 5 m/s 

 Utilize 360 degrees of wind direction 

 Low maintenance 

 Low cost 

 1 kW energy production 

 Silent 

 Aesthetic 

With these specifications in mind, two turbines were found that would make the best fit: 

Quietrevolution and Windspire. 
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Figure 59: Quiet Revolution (Quietrevolution, 2009) 
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Figure 60: Windspire (Mariahpower, 2009) 

 

Solar Energy Option 

A second renewable energy source would make use of solar panels to create electricity.  By 
harnessing the suns photons with semiconductors, in most cases silicon, within the solar panel 
atoms are set off.  As an atom’s excitement heightens it will eventually lose an electron.   Once 
an electron is lost, it turns to a free movement role where it can be captured and turned to 
energy.  Solar Panels can come in all sizes depending on a client’s energy consumption.  In this 
case since there would only be a need for a small production of energy in order to power 
lighting, an extravagant array of panels would be unnecessary.  
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Figure 61: Solar Energy Diagram (Saferenvironment.wordpress, 2009) 

Cost of Supplying Light 

With today’s push to better the world through the power of renewable energy, the Database of 

State Incentives for Renewable Energy (DSIRE) offers ways for Commercial, Industrial, 

Residential, Nonprofit, Schools, Local Governments, State Governments and Agricultural sectors 

to receive refunds, grants and/or rebates depending on eligible renewable technology, system 

size, system use, and fund availability. 

The state of Maine has many funding opportunities for those interested in renewable 

technology, for instance, the Voluntary Renewable Resource Grant, supported by the state’s 

Voluntary Renewable Resource Fund and administered by the Maine Public Utilities 

Commission (PUC) provides funding to a maximum of $50,000 for communities looking to 

educate the public on the benefits of renewable energy through small-scale demonstration 

projects (Appendix 1). 

This however would require a complete change in the perception of Wood Island, because it 

would be turned from an uninhabited visit at your own risk, to more of an educational 

understanding of the steps communities are taking to “go green.”   The advantage of this 

scenario lies in the fact that the youth in the community would become closer and more aware 

of the history in their town, Wood Island in particular, while at the same time learning how 

electricity on the island is powered by none other than the wind and sun they feel outdoors. 
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Dock Analysis 

Two types of docks were analyzed.  The first is a traditional wooden dock. The second option is a 

modular dock system. 

The initial wooden dock was designed having a 65psf live load and a dead load of 10psf.  The length of 

the dock was 24 feet long and 8 feet wide.  The piers are six by six descending into the drilled concrete 

piers. The beams had an initial size of two by ten inch. The girders were two by twelve inches.  The 

surface of the dock was sized with 5/4 inch pressure treated boards.  The total cost of the initial design 

was $15,000. However, this design would not fulfill the length requirement. 

 

Figure 62: Initial dock design (see appendix for details) 

 

The redesign changed the decking to three inches, twelve by twelve columns four by twelve inches 

joists and six by twelve inch girders.  The length would have been increased 56 feet.  The estimated 

cost for the redesign was over fifty thousand dollars.  This type of dock was abandoned due to the 

extreme cost.  

The second analysis consisted of two different manufactures of a modular dock system. 
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Figure 63: CanDock, Inc. image 

 

The first manufacturer, CanDock, Inc. product is made from high density polyethylene, the weight of 

each cube is 14 lbs, the dimensions are 19”x19”x16” tall, it can support 200 pounds, has a non-skid 

surface, and comes with a lifetime warranty. 

 

Figure 64: Proposed location 

The Dock is four cubes wide, approximately 60 feet long with a height of the L greater than 15 feet. 
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This product is virtually maintenance free. It can be left unattended in the winter months.  It can 
withstand waves of four to six feet. 

 

Figure 65: Modular Dock design 

 

The anchoring structure will be constructed of the Seaflex mooring system.  This is a unique system that 

is virtually maintenance free, dampens the effect of waves, and keeps the structure in place.  The 

moorings are self-regulating and are specially designed for the area of where they will be used. 

 

Figure 66: Seaflex Mooring System 
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The second manufacture studied was EZ Dock.  This modular dock system boasts; Low maintenance, a 
variety of dock anchoring options, versatile modular design, secure connection couplers, strength and 
flexibility, slip resistant dock surface and four season accessibility.   

The EzDock design is flawed, it cannot withstand rough seas (greater the two foot waves) without 
breaking. Therefore this product cannot be considered as a solution. 

 

Figure 67: EzDock design 

Solutions Considered  

Alternative Energy 

Wind Energy  

Wind energy solutions were costed without the State incentives. Prices were obtained from quotes 

through direct conversation with the turbine manufacturers.   

Since, the island would require a turbine capable of 360 degrees of wind direction, the two options were 

the Quiet Revolution and the Windspire.  Though both were similar in size and price at approximately 

$25,000 as quoted by company dealers, much of the energy each would be able to produce would go 

unused.  After analyzing and approximating possible energy consumption as a result of lighting the 

structure versus turbine energy production the conclusion was made that these systems are much too 

large for such a small-scale project.  Though there is a way to send the surplus back to a grid system, this 

too was ruled out because the location would be out at sea. 
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Solar Energy 

The solar energy solutions were not fully costed, because of the same issue as the wind turbines, which 

was more energy than necessary.  Rather, an extremely low-scale option was researched and the result 

was a $54.99 Solar Flood Light (3-Pack).   Such lights have the option to be nailed directly to the 

structure while at the same time moving the solar panel to another location within 20 feet if obstruction 

hinders solar consumption.  Product Specifications can be seen in the Appendix. 

 

Figure 68: Integral Solar Flood Light - 3 Pack 

Dock 

The Candock modular dock system with the seaflex mooring system is the most feasible solution to 

provide a safe access location point to the island.  At sixty dollars per cube and thirteen dollars for the 

fasteners, the dock will cost approximately $10,600.  The Seaflex mooring system is roughly $10,000. 

The other additional cost is transporting the material out to the island which is approximately $5,000.  

The modular dock option will cost roughly $25,600. 

Recommendations 
The Wood Island Feasibility Study was done with the assumption that the Department of Interior 

required improved access to the recreation site.  Visitors provided with a place to dock their boats 

without having to struggle and worry about the tide affecting its location increases safety.   
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Steel Frame Option Calculations 
Wind Load Development 

1. Basic Wind Speed, V = 100 mph    ASCE 7-05 Figure 6-1C 

Wind Directionality Factor, Kd = 0.85 

 For Open Signs and Lattice Framework  ASCE 7-05 Table 6-4 

 

2. Importance Factor, I = 0.87    ASCE 7-05 Table 1-1 

 

3. Exposure Category: D 
Flat, Unobstructed Areas Exposed to  
Wind flowing over open water   ASCE 7-05 6.5.6.2 
 

Height above ground, ft Exposure D (Case 1&2) 

0-15 1.03 
20 1.08 
25 1.12 
30 1.16 
40 1.22 

 
 

4. Topographic Factor, kzt = 1 
Structure is not on a hill    ASCE 7-05 6.5.7 
 

5. Gust Effect Factor, Gf = 0.85    ASCE 7-05 6.5.8 
 

6. Enclosure Classification, OPEN    ASCE 7-05 6.5.9, 6.2 
 

7. Internal Pressure Coefficient, GCpi = 0.00  ASCE 7-05 6.5.11.1 Figure 6-5 
 

8. External Force Coefficient, Cf     ASCE 7-05 6.5.11.3  
Areas 

 

Tower:  
Nominal/Projected Normal Solid Area: 95.19 sq ft 

 
Boathouse: 

Nominal/Projected Normal Solid Area: 66.29 sq ft 
 

Station House:  
Nominal/Projected Normal Solid Area: 36.40 sq ft 

 

Total Nominal/Normal Solid Area: 197.88 sq ft 
Gross Nominal/Normal Building Area: 1301 sq ft 

Epsilon: 0.152 
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Force Coefficient, Cf = 1.8  ASCE 7-05, Table 6-22 
 

Applied Wind Force = 6.50 kips ASCE 7-05, Eqn 6-28 
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Areas  

 
Tower:  

Nominal/Projected 
Normal Solid Area: 

83.32 sq ft 
 

Boathouse: 

Nominal Solid Area: 
50.50 sq ft 

Projected Normal Solid 
Area: 43.17 sq ft 

 
Station House:  

Nominal Solid Area: 
49.90 sq ft 

Projected Normal Solid 

Area: 45.29 
 

Total Solid Area: 183.72 sq ft 
Total Projected Normal Solid Area: 171.78 sq ft 

Gross Nominal Building Area: 2255 sq ft 
Epsilon: 0.0814 

 
Force Coefficient, Cf = 2.0  ASCE 7-05, Table 6-22 

 

Applied Wind Force = 6.30 kips ASCE 7-05, Eqn 6-28 
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Dead Load Development 

 Initial Try Sections: HSS 7x7x1/2 and W16x50 

 Dead Load: HSS Section: 41 lb/lft 

 Dead Load: Wide Flange Section: 50 lb/lft 

Snow Load Development 

 Neglect snow load 

 Consider worst case: 0.5” ice build up covering all members (entire surface area). 

 Assume: Density of ice: 57.25 lb/ft3 

 Total Surface Area: 

 (1000 lft)(0.583)(4)=2333 ft2 

 (2333ft2)(0.833ft)(5725lb/ft3)=11130lb 

 Total Ice Load: 11.13 lb/lft 

Live Load Development 

 Assume only live load due to seagulls negligible.  

 

 

 

 

 

Design Loads AISC 2-8 Load Case 4 

Wind 34.06 lb/lft 
Snow 5.57 lb/lft 
Dead 50.29 lb/lft                HSS7x7x1/2 

50 lb/lft                  W16x50 
Live Negligible 

Seismic Not considered 

 

Unfactored Loads ASCE 7-05 

Wind 21.29 lb/lft 
Snow 11.13 lb/lft 
Dead 41.91 lb/lft 

53.00 lb/lft 
Live Negligible 

Seismic Not considered 
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Structural Analysis 

The design loads were used to perform a matrix structural analysis on the design frame. The analysis 

revealed the nodal deformations of the structure under maximum loading. 

The following data represents the movements of the frame and the rotations that each moment 

connection must be designed for.  

***********   MASTAN2 v3.2.0   *********** 

 

Time:  12:17:47      Date:  04/21/2009 

 

Problem Title:   Wood Island Steel Frame 

************** 
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############################## 

Results of Structural Analysis 

############################## 

 

General Information: 

Structure Analyzed as:  Space Frame 

Analysis Type:  First-Order Elastic 

 

Analytical Results: 

 

(i)   Displacements at Step # 1, Applied Load Ratio = 1.0000 

 

Deflections 
Node       X-disp          Y-disp          Z-disp 

1    -7.3263e-002    -1.2307e-001    -6.6883e-002 

2    -1.1297e-001    -1.5624e-001    -5.8440e-002 

3    -5.7315e-002    -1.8373e-001    -1.0155e-001 

4    -5.9415e-002    -3.8954e-002    -1.0556e-001 

5    -7.3320e-002    -1.4269e-001    -1.0613e-001 

6    -1.3326e-001    -2.5390e-001    -1.2900e-001 

7    -1.3102e-001    -9.1532e-002    -7.8685e-002 

8    -1.7190e-001    -1.2084e-001    -5.3753e-002 

9    -4.9841e-001    -2.7137e-001    -1.2045e-001 

10    -4.8462e-001    -3.5906e-001    -2.8348e-001 

11    -4.3811e-001    -3.4548e-001    -7.3746e-001 

12    -4.4764e-001    -2.0355e-001    -6.5686e-001 

13    -4.9720e-001    -1.8476e-001    -7.3723e-001 

14    -4.9602e-001    -6.3450e-003    -6.7241e-001 

15    -5.5479e-001    -1.8109e-001    -7.9088e-001 

16     0.0000e+000     0.0000e+000     0.0000e+000 

17     0.0000e+000     0.0000e+000     0.0000e+000 

18     0.0000e+000     0.0000e+000     0.0000e+000 

19     0.0000e+000     0.0000e+000     0.0000e+000 

20     0.0000e+000     0.0000e+000     0.0000e+000 

21     0.0000e+000     0.0000e+000     0.0000e+000 

22     0.0000e+000     0.0000e+000     0.0000e+000 

23     0.0000e+000     0.0000e+000     0.0000e+000 

24     0.0000e+000     0.0000e+000     0.0000e+000 

25    -6.0375e-002    -9.6966e-002    -1.0465e-001 

26    -2.8010e-001    -3.0228e-001    -5.0730e-001 

27    -3.1827e-001    -1.9256e-001    -3.5759e-001 

28    -4.8675e-001    -4.3160e-001    -2.5510e-001 

29    -3.1609e-001    -1.6797e-001    -5.0851e-001 

30    -3.1187e-001    -2.2153e-002    -4.6233e-001 

31    -1.5337e-001    -1.7371e-001    -1.8212e-001 

32    -3.7245e-001    -3.1696e-001    -2.3470e-001 

33    -5.1078e-001    -2.8228e-001    -1.1107e-001 

 

Rotations (radians) 

Node       X-rot           Y-rot           Z-rot 

1    -1.2058e-002     7.4093e-003     5.2015e-003 

2     2.5995e-003    -4.3462e-003     6.9624e-003 

3    -1.0348e-002    -1.2659e-003     7.7390e-003 

4    -1.2302e-002    -7.2938e-004     8.1229e-003 

5    -1.2786e-002     4.9503e-003     9.9959e-003 

6     2.2243e-004    -2.6785e-003     1.1782e-002 

7    -1.7039e-002     5.0802e-003     1.3322e-002 

8     7.0242e-003    -3.9842e-003     1.8093e-002 

9    -1.3520e-003     2.8688e-003     4.9466e-003 

10    -6.7980e-003     5.2985e-003     1.5661e-002 

11    -1.6580e-002    -6.8230e-003     1.5672e-002 

12    -2.2561e-002    -6.3074e-003     1.3201e-002 

13    -1.6942e-002    -5.7410e-003     1.8036e-002 

14    -1.7679e-002    -5.2552e-003     1.8273e-002 

15    -1.6901e-002    -5.9771e-003     1.6512e-002 

16     0.0000e+000     0.0000e+000     0.0000e+000 

17     0.0000e+000     0.0000e+000     0.0000e+000 

18     0.0000e+000     0.0000e+000     0.0000e+000 

19     0.0000e+000     0.0000e+000     0.0000e+000 
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20     0.0000e+000     0.0000e+000     0.0000e+000 

21     0.0000e+000     0.0000e+000     0.0000e+000 

22     0.0000e+000     0.0000e+000     0.0000e+000 

23     0.0000e+000     0.0000e+000     0.0000e+000 

24     0.0000e+000     0.0000e+000     0.0000e+000 

25    -1.1200e-002     3.4264e-004     9.0495e-003 

26    -2.7093e-002    -4.8383e-003     1.5449e-002 

27    -1.8447e-002     1.1934e-002     1.2899e-002 

28    -5.9571e-003     5.4806e-003     1.1004e-002 

29    -2.6630e-002    -3.5683e-003     1.7662e-002 

30    -2.2997e-002    -3.6388e-003     1.7948e-002 

31    -1.2856e-002     8.7769e-003     1.4795e-002 

32    -9.6629e-003     6.5546e-003     1.2248e-002 

33    -3.7894e-004    -2.8049e-003     1.3581e-002 

 

##################################### 

End of Results of Structural Analysis 

##################################### 
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Critical Column Design  
Wide Flange 
 Longest unbraced section with highest axial load: 18 ft, 2760 lbs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Design Procedure

1) Pu 2.760 kips

2) Assume KL

KxLx: 1

KyLy: 1

Lx 28 ft

Ly 28 ft

KLx := Kx×Lcol 14

KLy := Ky×Lcol 14

3) Assume Fcr

Fy 50 ksi

Fcr=(2/3)Fy 33.33 ksi

4) Calculate Areq

Areq 0.09 in2

5) Trial Section

Choose: W16x50 Based on AISC Column Table

Area 14.7 in2

Ix-x 659 in4

rx 6.68 in

ry 1.59 in

(KL/r)x 25.1 DOES NOT GOVERN

(KL/r)y 105.7 GOVERNS

Slenderness Check OK

Klrmax<200? YES

6) Kx Determination Ky Determination

Columns W16x50 Columns W12x65

I 659 in4 I 174 in4

L 18 ft L 18 ft

Beams HSS7x7x1/2 Beams HSS7x7x1/2

I 80.7 in4 I 80.7 in4

L 10.5 ft L 10.5 ft

Gelastic top 5.954 Gelastic top 1.572

Pu/A 0.19 ksi Pu/A 0.19 ksi

SRF 1 LOOKUP SRF 1 LOOKUP

Ginelastic top 5.954 Ginelastic top 1.572

Gbottom 1.000 Gbottom 1.000

Kx 1.7 Sidesway Uninhibited Ky 1.35 Sidesway Inhibited

AISC Figure C-C2.4 AISC Figure C-C2.3

(KL/r)x 55.0 DOES NOT GOVERN

(KL/r)y 183.4 GOVERNS

Elastic/Inelastic Limit 113.43

ELASTIC

Inelastic: Elastic:

Fe 8.50 ksi Fe 8.50 ksi

Fcr 4.26 ksi Fcr 7.46 ksi

7) Capacity 98.64 kips

Adequate Section

8) Check Slenderness

(Kl/r)max<200? YES

9) Check Compactness Limit

Flange, b/t 5.61 COMPACT 13.49 AISC Table B4.1 Case 3

Web, h/tw 35.86 COMPACT 35.88 AISC Table B4.1 Case 10
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Hollow Structural Shape (Tubing) 
 Longest unbraced section with highest axial load: 12 ft, 7431 lbs 
Design Procedure

1) Pu 7.431 kips

2) Assume KL

KxLx: 1

KyLy: 1

Lx 12 ft

Ly 12 ft

KLx := Kx×Lcol 12

KLy := Ky×Lcol 12

3) Assume Fcr

Fy 50 ksi

Fcr=(2/3)Fy 33.33 ksi

4) Calculate Areq

Areq 0.25 in2

5) Trial Section

Choose: HSS7x7x1/2 Based on AISC Column Table

Area 11.6 in2

Ix-x 80.5 in4

rx 2.63 in

ry 2.63 in

(KL/r)x 54.8 DOES NOT GOVERN

(KL/r)y 54.8 DOES NOT GOVERN

Slenderness Check OK

Klrmax<200? YES

6) Kx Determination Ky Determination

Columns HSS7x7x1/2 Columns HSS7x7x1/2

I 80.5 in4 I 80.5 in4

L 12 ft L 12 ft

Beams HSS7x7x1/2 Beams HSS7x7x1/2

I 80.7 in4 I 80.7 in4

L 31.5 ft L 25,34 ft

Gelastic top 2.618 Gelastic top 1.198

Pu/A 0.64 ksi Pu/A 0.64 ksi

SRF 1 LOOKUP SRF 1 LOOKUP

Ginelastic top 2.618 Ginelastic top1.198

Gbottom 1.000 Gbottom 1.000

Kx 1.55 Sidesway Uninhibited Ky 1.32 Sidesway Inhibited

AISC Figure C-C2.4 AISC Figure C-C2.3

(KL/r)x 84.9 GOVERNS

(KL/r)y 72.3 DOES NOT GOVERN

Elastic/Inelastic Limit 113.43

INELASTIC

Inelastic: Elastic:

Fe 39.70 ksi Fe 39.70 ksi

Fcr 29.51 ksi Fcr 34.82 ksi

7) Capacity 308.13 kips

Adequate Section

8) Check Slenderness

(Kl/r)max<200? YES

9) Check Compactness Limit

Flange, b/t 12.10 COMPACT 13.49 AISC Table B4.1 Case 3

Web, h/tw 12.10 COMPACT 35.88 AISC Table B4.1 Case 10  
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Critical Beam Design  
Longest tubular steel beam with highest moment: 34ft, -9937 lb-ft 
 
Flexural Check 
 
AISC Table 3-13 Available Flexural Design Strength: 96.4 kip-ft  
 
96400 lb-ft > 9937 lb-ft SECTION ADEQUATE 
 
Plastic Moment 
 
Mp = (Fy)(Z) = 46 ksi * 27.9 in3 = 1283.4 k-in = 106.95 k-ft = 106950 lb-ft 
 
Φ Mp = 0.9*106950 lb-ft = 96255 lb-ft 
 
Φ Mp > Mu  OK 
 
Local Buckling 
 
 Flange Local Buckling: b/t = 12.10 

 𝜆𝑝  = 0.38 
𝐸

𝐹𝑦
= 9.54  

  

 𝜆𝑟  = 1.0 
𝐸

𝐹𝑦
= 25.1  

 
 𝜆𝑝 < b/t < 𝜆𝑟   Noncompact Section 

   

  𝑀𝑛 =  𝑀𝑝 −  𝑀𝑝 − 0.7𝐹𝑦𝑆𝑥 (
𝜆−𝜆𝑝𝑓

𝜆𝑟𝑓 −𝜆𝑝𝑓
) = 1194 𝑘 𝑖𝑛            

  Φ Mn = 0.9*1194 k in  = 1074 k in = 89557 lb-ft 
 
  Φ Mp > Mu  OK 
 
 
 Web Local Buckling: b/t = 12.10 
 

 𝜆𝑝  = 3.76 
𝐸

𝐹𝑦
= 94.37  

  

 𝜆𝑟  = 5.76 
𝐸

𝐹𝑦
= 144.57  

 
 b/t < 𝜆𝑝   Compact Section 

 
Lateral Torsional Buckling 
 
 No lateral torsional buckling in HSS section because all cross-sectional elements are stiffened.  
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Cost Calculations 
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Preservation of Current Condition Costs  

  

# ft in ft in Area

1 5 0 3 0 17.78 SF

2 2 7 6 0 18.47 SF

3 2 7 6 0 18.47 SF

4 3 2 6 0 22.17 SF

5 2 10 6 0 20.06 SF

6 3 2 6 0 22.17 SF

7 3 2 6 0 22.17 SF

8 3 2 6 0 22.17 SF

9 2 7 3 0 9.72 SF

10 3 8 3 0 13.33 SF

11 3 8 3 0 13.33 SF

12 3 8 3 0 13.33 SF

13 3 8 3 0 13.33 SF

14 3 8 3 0 13.33 SF

15 3 0 1 7 6.39 SF

1 4 3 3 6 17.57 SF

2 2 10 4 6 15.31 SF

3 2 10 4 6 15.31 SF

4 4 3 3 4 16.81 SF

5 4 3 3 4 16.81 SF

6 1 9 1 0 2.78 SF

7 2 10 4 6 15.31 SF

8 2 10 4 6 15.31 SF

9 1 5 2 3.5 4.59 SF

10 1 5 2 3.5 4.59 SF

1 3 0 7 0 24.44 SF

2 1 5 2 3.5 4.59 SF

3 1 5 2 3.5 4.59 SF

4 1 5 2 3.5 4.59 SF

5 1 5 2 3.5 4.59 SF

6 1 5 2 3.5 4.59 SF

7 2 0 3 0 7.78 SF

8 2 0 3 0 7.78 SF

9 2 0 3 0 7.78 SF

10 2 0 3 0 7.78 SF

11 2 0 3 0 7.78 SF

12 2 0 3 0 7.78 SF

13 1 5 3 0 5.83 SF

14 1 5 3 0 5.83 SF

476.34 SF

To
w

e
r 
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h
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d
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d
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u
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)

Total Area

Window Size Chart
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# ft in ft in Area

1 3 0 7 0 21.00 SF

2 3 0 7 0 21.00 SF

3 3 6 7 0 24.50 SF

4 3 7 5 0 17.92 SF

5 3 0 7 0 21.00 SF

6 9 8 9 0 87.00 SF

7 9 8 9 0 87.00 SF

8 7 5 9 0 66.75 SF

346.17 SF

Door Size Chart

Width Height

Total Area

G
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e
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Item Unit
Unit 

Cost

Labor 

Cost
Spec

Cost 

Estimate
Roof Shingles - - - -

West Roof SF - - - -

East Roof SF - - - -

Tower Roof SF - - - -

TOTAL SF 10.92 24224 RS Means $47,332

Windows Steel LVR - - - - -

South Elevation 4 5 # - - - -

North Elevation 3 8 # - - - -

East Elevation 4 7 # - - - -

West Elevation 3 6 # - - - -

TOTAL AREA STEEL 246.22 - SF 9.2 4802 RS Means $7,207

TOTAL AREA LOUVERS - 230.11 SF 37 6240 Arch Lvrs  E4DS $14,754

Small Doors Steel LVR - - - - -

South Elevation 1 0 # - - - -

North Elevation 2 0 # - - - -

East Elevation 0 0 # - - - -

West Elevation 1 0 # - - - -

TOTAL AREA 105.42 x SF 9.2 1372 RS Means $2,382

Garage-Sized Doors Steel LVR - - - - -

South Elevation 1 0 # - - - -

North Elevation 2 0 # - - - -

East Elevation 0 0 # - - - -

West Elevation 0 0 # - - - -

TOTAL AREA 240.75 x SF 9.2 1029 RS Means $3,244

Siding - - - - -

South Elevation SF - - - -

North Elevation SF - - - -

East Elevation SF - - - -

West Elevation SF - - - -

TOTAL SF 1.64 1.56 RS Means $1,376

$18,730

$9,365

$104,390

50

-

30

0

10

15

55

2115

Total:

Engineering and Permitting:

Construction Contingency:

Preservation Cost Estimate
Approximate 

Quantity
-

855

1210
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Item Unit
Unit 

Cost

Labor 

Cost
Spec

Cost 

Estimate
Roof Shingles - - - -

West Roof SF - - - -

East Roof SF - - - -

Tower Roof SF - - - -

TOTAL SF 10.92 24224 RS Means $47,332

Windows Steel LVR - - - - -

South Elevation 4 5 # - - - -

North Elevation 3 8 # - - - -

East Elevation 4 7 # - - - -

West Elevation 3 6 # - - - -

TOTAL AREA WOOD 246.22 - SF 0.875 3122 Ace Hardware $3,477

TOTAL LENGTH 2"x4" 129.17 - LF 5 ACE Hardware $646

TOTAL AREA LOUVERS - 230.11 SF 37 6240 Arch Lvrs  E4DS $14,754

Small Doors Steel LVR - - - - -

South Elevation 1 0 # - - - -

North Elevation 2 0 # - - - -

East Elevation 0 0 # - - - -

West Elevation 1 0 # - - - -

TOTAL AREA 105.42 x SF 0.875 892 Ace Hardware $1,024

TOTAL LENGTH 2"x4" 66.00 - LF 5 ACE Hardware $330

Garage-Sized Doors Steel LVR - - - - -

South Elevation 1 0 # - - - -

North Elevation 2 0 # - - - -

East Elevation 0 0 # - - - -

West Elevation 0 0 # - - - -

TOTAL AREA 240.75 x SF 0.875 1029 Ace Hardware $1,240

TOTAL LENGTH 2"x4" 216.00 - LF 5 ACE Hardware $1,080

Siding - - - - -

South Elevation SF - - - -

North Elevation SF - - - -

East Elevation SF - - - -

West Elevation SF - - - -

TOTAL SF 1.64 1.56 RS Means $1,376

$17,471

$8,735

$97,466

855

Preservation Cost Estimate
Approximate 

Quantity
-

1210

50

2115

Total:

-

30

0

10

15

55

Construction Contingency:

Engineering and Permitting:
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Demolition Disposal Costs
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 Steel Frame Option Costs  
 

QUANTITY MATERIAL COST LABOR & EQUIP COST INSTALLED COST

ITEM DESCRIPTION NUMBER UNIT UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL

Environmental permitting & 

fees 1 LS
$4,500 $4,500 $6,000 $6,000

$10,500 $10,500

Engineering Design & Bid 

Documents 1 LS
$1,500 $1,500 $20,000 $20,000

$21,500 $21,500

Submittals & project 

management 1 LS
$600 $600 $12,000 $12,000

$12,600 $12,600

Construction $207,305

  Subtotal $241,405 

  Contingency (25%) $60,351 

  Subtotal $301,756 

Estimated Budget Amount $301,756 

CONSTRUCTION QUANTITY MATERIAL COST LABOR & EQUIP COST INSTALLED COST

ITEM DESCRIPTION NUMBER UNIT UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL

1. Mobilization, 

demobilization, silt fence
1 LS $1,000 $1,000 $3,000 $3,000 $4,000 $4,000

2. Demolition 1 CY $75,000

3. Refuse Transport 800 CY $24,000

3. Landfill Disposal 800 CY $17.20 $13,760 $13,760

3. Backfill 1000 CY $1.54 $1,540 $1,540

4. Foundation Installation 108 VLF $13.1 $1,414.8 $42.5 $4,590 $6,005

5. Steel Erection 35470 LB $1.9 $67,393 $0.44 $15,607 $83,000

 Subtotal $207,305

Page Subtotal  $207,305

***

***
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B. Seawall Assessment Appendix 
Katherine Andruchuk, Seth Lizotte 
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Seawall Assessment Appendix Contents  
B. Seawall Assessment Appendix ................................................................................................................ 33 

Seawall Assessment Appendix Contents .................................................................................................... 34 

Communication Records ............................................................................................................................. 35 
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Communication Records 
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C. Access Assessment Appendix 
Kyle Urso, Lawrence Yassanye 
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Access Assessment Appendix Contents 
C. Access Assessment Appendix ................................................................................................................. 44 

Access Assessment Appendix Contents ...................................................................................................... 45 

Solar & Wind Data ....................................................................................................................................... 46 

Seaflex ......................................................................................................................................................... 53 
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Solar & Wind Data 
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Above figure depicts the power classification throughout the United States.  More specifically 

the US Department of Energy lists the Northeast coast ranging from a good to fair ranking.   

  

 

 

 

 

 

 

 

 

 

 

 

The British start-up Quietrevolution developed a vertical axis 
wind turbine which is not only more aesthetic but is also better 
at gathering wind near and around buildings, which frequently 
vary in direction. The Helical wind turbine is also quieter because 
the blade tip speed is lower.  
(http://www.quietrevolution.co.uk/qr5.htm) 

 

 

 

 

http://www.quietrevolution.co.uk/qr5.htm


Wood Island Feasibility Study 

April 2009 
 

  Page 48  

 

Mariah Power offers a similar turbine, allowing 360 degree of wind direction.   
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Wind speed table for Conversion of Knots, Beaufort, m/s and km/h. 

 

 

 

 

Knots Beaufort m/s km/h Label Effect on sea Effects on land 

1 0 0 - 
0.2 

1 Calm Sea like a mirror Calm. Smoke rises vertically. 

1-3 1 0.3-
1.5 

1-5 Light Air Ripples with the appearance of scales are 
formed, but without foam crests 

Wind motion visible in smoke. 

4-6 2 1.6-
3.3 

6-11 Light 
Breeze 

Small wavelets, still short, but more 
pronounced. Crests have a glassy 
appearance and do not break 

Wind felt on exposed skin. Leaves rustle. 

7-10 3 3.4-
5.4 

12-19 Gentle 
Breeze 

Large wavelets. Crests begin to break. Foam 
of glassy appearance. Perhaps scattered 
white horses 

Leaves and smaller twigs in constant 
motion. 

11-15 4 5.5-
7.9 

20-28 Moderate 
Breeze 

Small waves, becoming larger; fairly 
frequent white horses 

Dust and loose paper raised. Small 
branches begin to move. 

16-21 5 8.0-
10.7 

29-38 Fresh 
Breeze 

Moderate waves, taking a more 
pronounced long form; many white horses 
are formed. Chance of some spray 

Branches of a moderate size move. Small 
trees begin to sway. 

22-27 6 10.8-
13.8 

39-49 strong 
Breeze 

Large waves begin to form; the white foam 
crests are more extensive everywhere. 
Probably some spray 

Large branches in motion. Whistling heard 
in overhead wires. Umbrella use becomes 
difficult. Empty plastic garbage cans tip 
over. 

28-33 7 13.9-
17.1 

50-61 Near Gale Sea heaps up and white foam from breaking 
waves begins to be blown in streaks along 
the direction of the wind 

Whole trees in motion. Effort needed to 
walk against the wind. Swaying of 
skyscrapers may be felt, especially by 
people on upper floors. 

34-40 8 17.2-
20.7 

62-74 Gale Moderately high waves of greater length; 
edges of crests begin to break into spindrift. 
The foam is blown in well-marked streaks 
along the direction of the wind 

Twigs broken from trees. Cars veer on 
road. 

41-47 9 20.8-
24.4 

75-88 Severe 
Gale 

High waves. Dense streaks of foam along 
the direction of the wind. Crests of waves 
begin to topple, tumble and roll over. Spray 
may affect visibility 

Larger branches break off trees, and some 
small trees blow over. 
Construction/temporary signs and 
barricades blow over. Damage to circus 
tents and canopies. 

48-55 10 24.5-
28.4 

89-
102 

Storm Very high waves with long over-hanging 
crests. The resulting foam, in great patches, 
is blown in dense white streaks along the 
direction of the wind. On the whole the 
surface of the sea takes on a white 
appearance. The 'tumbling' of the sea 
becomes heavy and shock-like. Visibility 
affected 

Trees are broken off or uprooted, saplings 
bent and deformed, poorly attached 
asphalt shingles and shingles in poor 
condition peel off roofs. 

56-63 11 28.5-
32.6 

103-
117 

Violent 
Storm 

Exceptionally high waves (small and 
medium-size ships might disappear behind 
the waves). The sea is completely covered 
with long white patches of foam flying along 
the direction of the wind. Everywhere the 
edges of the wave crests are blown into 
froth. Visibility affected 

Widespread vegetation damage. More 
damage to most roofing surfaces, asphalt 
tiles that have curled up and/or fractured 
due to age may break away completely. 

64-71 12 32.7-
36.9 

118-
133 

Hurricane The air is filled with foam and spray. Sea 
completely white with driving spray; 
visibility very seriously affected 

Considerable and widespread damage to 
vegetation, a few windows broken, 
structural damage to mobile homes and 
poorly constructed sheds and barns. 
Debris may be hurled about. 
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:: Wind directions 

Abbreviation wind direction Degrees 

N North 0° 
NNE NorthNorthEast 22.5° 
NE NorthEast 45° 
ENE EastNorthEast 67.5° 
E East 90° 
ESE EastSouthEast 112.5° 
SE SouthEast 135° 
SSE SouthSouthEast 157.5° 
S South 180° 
SSW SouthSouthwest 202.5° 
SW Southwest 225° 
WSW WestSouthwest 247.5° 
W West 270° 
WNW WestNorthwest 292.5° 
NW Northwest 315° 
NNW NorthNorthwest 337.5° 
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Cost Of Supplying Light Reference 

 

Maine 

Voluntary Renewable Resources Grants 

 

Incentive Type:  State Grant Program  

Eligible 

Renewable/Other 

Technologies: 

Solar Thermal Electric, Photovoltaics, Wind, Biomass, Hydroelectric, 

Geothermal Electric, Fuel Cells, Municipal Solid Waste, Tidal Energy  

Applicable Sectors: Nonprofit, Rural Electric Cooperative, Quasi-Municipal 

Corporations and Districts   

Amount: Varies by project 
  

Maximum Amount: $50,000 
  

Authority 1:  35-A M.R.S.A. §3210  
  

Date Enacted: 1997 
  

Effective Date: 3/1/2000 
  

Authority 2:  ME PUC 65.407, Ch. 312  
  

Effective Date: 12/15/1998 
  

Website: http://www.efficiencymaine.com/ 

renewable_programs_voluntary.htm    
 

Summary:  

  

Maine's Voluntary Renewable Resources Grants, supported by the state's Voluntary Renewable 

Resources Fund and administered by the Maine Public Utilities Commission (PUC), provide funding 

for small-scale demonstration projects designed to educate communities on the value and cost-

effectiveness of renewable energy. Maine's Voluntary Renewable Resources Fund, a public benefits 

fund, was established in 2000 and is supported by contributions made by consumers on their electric 

bills. Applications for Voluntary Renewable Resources Grants are available only during specified 

application periods; funding is made available when a certain amount has been collected as a result 

of voluntary contributions.   

http://www.efficiencymaine.com/renewable_programs_voluntary.htm
http://www.efficiencymaine.com/renewable_programs_voluntary.htm
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Grants of up to $50,000 are generally available to Maine-based nonprofit organizations (including 

community-based nonprofits), electric cooperatives, quasi-municipal corporations and districts, and 

community action programs. To qualify for grant funding, renewable-energy resources generally 

must (1) qualify as a small power production facility under Federal Energy Regulatory Commission 

rules or (2) must not exceed 100 megawatts in capacity and use one or more of the following 

resources to generate electricity: fuel cells, tidal power, solar energy, wind energy, geothermal 

energy, hydropower, biomass energy, and/or municipal solid waste used in a generator in 

conjunction with recycling.   

    

 

Integral Solar Flood Light Specifications 

• Cost 
– $54.99 (sale price) to $249.99 (regular price) 

• Dimensions 
– 3.5L x 3.5W x 7H inches  

• Material 
– Plastic  

• Cord Length 
– 20 Feet - each  

• Finish 
– Black  

• Specialty 
– Flood Lights  

• Type 
– Spot Lights  

• Illumination Time 
– 8 - 10 Hours  

• Light 
– White  

• Brand 
– Intermatic / Malibu  
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Seaflex 
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Preface 
The following report is the work of students completed under the guidance and supervision of 

professional engineers. This report should only be used by the reader for the purpose of 

conveying general information regarding Wood Island, Kittery, ME. The information in this 

document is based on several sources regarding the history of the site. These written and 

photographic sources are cited and credit is given for their reference and use. 
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Recommended Options 
 Three preliminary options were determined as possible courses of actions for the Town of 

Kittery. Each of these options combines alternatives from Part 2 of the 2009 Wood Island Feasibility 

Study.  

Option A includes station stabilization & restoration with minimal seawall removal. The primary 

goal of this option is to immediately reduce existing hazards on the island. Implementation of this option 

could span over a period of time dictated by the availability of funding. This option protects the station 

structure from wind, rain, and wildlife. However, this option does not protect the building from flooding 

and wave action.  

The total estimated cost for this option is approximately $145,600. This figure includes the 

installation of a modular dock with solar lighting. The estimate does not include the fees associated with 

hazardous material inspection, testing and abatement.  

Option B includes station stabilization & restoration with complete seawall reconstruction. The 

goal of this option is to provide all the benefits of Option A and protection of the building from sea 

storm conditions. 

The total estimated cost for this option is approximately $865,600. This figure includes the 

installation of a modular dock with solar lighting. The estimate does not include the fees associated with 

hazardous material inspection, testing and abatement.  

Option C includes complete station demolition & steel frame replacement with seawall 

demolition. This option is designed to eliminate all current and potential hazards on the island. No 

seawall is required because the steel frame could be designed for wave action.  

The total estimated cost for this option is approximately $342,600. This figure includes the 

installation of a modular dock with solar lighting. The estimate does not include the fees associated with 

hazardous material inspection, testing and abatement. The estimate also does not include an 

environmental study to determine the possible deterioration of zinc coated structural steel expose to 

low pH bird excrement combined with ocean water spray.  
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Making the Decision 
 Several options are possible to engage the Kittery residents in the Wood Island alternative 

discussion.  

Public awareness options include:  

 Town Hall meetings 

 Informational mailings 

 Town website posting 

 Local Access Cable television airing of the Feasibility Study presentation.  

These options should effectively present the findings of the feasibility study regarding the issues 

and conflicts associated with the Wood Island site. 

 

Decision Process 
  Once the public is well informed, the best alternative must be chosen. An effective method to 

make a decision is to us a decision matrix. In a Pugh Matrix, each alternative is rated in several different 

categories. An example is shown below. 

 

 The Wood Island Feasibility Study has determined the ratings of each option for categories like 

cost, constructability on the island, structural longevity, etc. However, the study has not determined 

each options ratings for subjective criteria like historical and cultural value or aesthetic value. The 

public’s opinion could be determined on these subjective categories. The best alternative could then be 

determined based on its overall rating.  

 An optimal way to determine the public opinion would be using a town wide survey. The survey 

would be done by in-person ballot or on the Town’s website. 

 Alternatively, a town vote could be conducted to directly choose the best option. 
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