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1. Introduction 
 

Seabirds are a highly threatened group experiencing widespread global declines in both 

populations (Spatz et al. 2014) and productivity (Sydeman et al. 2021). Between 1950 and 2010, 

monitored global seabird populations decreased by almost 70% (Paleczny et al. 2015). As some 

of the top predators in marine ecosystems, declining seabird populations are considered 

indicative of broader declines in marine ecosystem health due to anthropogenic activities (Piatt et 

al. 2007; Einoder 2009). However, seabirds also have important functional roles in island and 

marine ecosystems, for example as predators and in nutrient cycling; their declines can 

contribute to further ecosystem disruption (Baum and Worm 2009; Şekercioğlu et al. 2004). The 

causes of declines in seabird populations are numerous and diverse, but they can be generalised 

as factors that cause direct injury and mortality (e.g., oil spills), food shortage (e.g., overfishing), 

and habitat loss (e.g., loss of breeding sites; Dias et al. 2019).  

 

When the objective is to allow suppressed seabird populations to recover, it is important to 

identify which factors limit the size of the target population (Burger and Cooper 1984). For 

example, if food availability is the primary factor limiting the population, then providing 

additional nest sites may be an ineffective conservation action. Indeed, in Prince William Sound, 

Alaska, black-legged kittiwake (Rissa tridactyla) populations have remained stable despite 

ample nesting habitat, and evidence suggests that colony sizes are limited by food availability 

(including competition with adjacent seabird colonies; Ainley et al. 2003). Conversely, a lack of 

suitable breeding habitat can limit seabird population size, even where the foraging habitat is 

otherwise ideal (Cairns 1992). Experiments have demonstrated that seabirds will rapidly occupy 

newly available nest habitat if the population size is limited by breeding sites (Manuwal 1974; 

Duffy 1983; Burger and Cooper 1984). 

 

 

2. Problem statement and need 
 

Middleton Island, situated in the Gulf of Alaska, once hosted the largest black-legged kittiwake 

colony in the world. At its peak in 1981, the population census found 162 000 individuals on the 

island. The birds nested along nearly all sea cliffs that ringed the island. After the peak, the 

population size declined steadily until the early 2000s, when the population began to stabilize 

around 10 000 breeding birds (Hatch 2013). Throughout the decline, the birds began to shift 

from nesting on natural cliffs to human-made structures (i.e., the former US Air Force base, a 

shipwreck). From the early 2000s to present, nearly all kittiwakes have bred on human-made 

structures. 

 

Loss of safe, natural cliffs for nesting habitat is a primary factor underlying the kittiwake 

population decline on Middleton Island, though other factors may have contributed (including 

large-scale changes in North Pacific climate; Hatch 2013). The loss of cliff nesting habitat can be 

traced to two major events: (i) the introduction of non-native rabbits in 1954 (O’Farrell 1965), 

followed by (ii) a large earthquake in 1964 that lifted the entire island by 4 m and exposed 

almost 1000 acres of seafloor (Plafker 1969). Since then, the landscape of Middleton Island has 
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changed dramatically (Figure 1). The formerly steep sea-cliffs surrounding the island have 

eroded to gradual slopes on which cliff-nesting kittiwakes can no longer successfully raise 

offspring. Kittiwakes that attempt to breed on the flattened slopes are now vulnerable to hyper-

predation from bald eagles and gulls (whose populations increased after the introduction of 

invasive rabbits). However, kittiwakes that nest on the steep-walled human-made structures 

remain safe from predation. Historical population trends also indicate that the ocean waters 

surrounding the island can sustain a much larger kittiwake population.  

 

In 1995, the US Geological Survey recognized that kittiwakes on Middleton Island were shifting 

from breeding on natural cliffs to buildings. Research scientists with the USGS began to modify 

a former US Air Force radar with shelving to accommodate larger numbers of breeding birds 

(described in Gill & Hatch 2002). Kittiwakes rapidly occupied these new sites and showed far 

higher breeding success than birds on natural cliffs. At the same time, the design of these sites 

facilitated research on seabirds to understand ecosystem dynamics in the Gulf of Alaska (e.g., 

Hatch 2013; Osborne et al. 2020; Arimitsu et al. 2021; Suryan et al. 2021). 

 

While the remnant population of kittiwakes on Middleton Island is much smaller than at its peak, 

the current size of ~10 000 breeding individuals remains one of the larger colonies in the region 

(see Fig. 2.1, McKnight 2017). The erosion of cliffs is irreversible, but kittiwakes on the island 

are nest-site limited and readily occupy artificial nest sites installed on abandoned buildings. 

Thus, the installation of additional artificial nest sites on buildings is an effective method that can 

allow the population of kittiwakes to expand and recover. 
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Figure 1. Time series of photos taken from a similar vantage point on Middleton Island, Alaska. The photos 

show dramatic changes from near-vertical sea-cliffs before rabbit introduction and the earthquake to eroded 

gravel slopes that kittiwakes can no longer breed on successfully. Source: D. Miller, USGS (1949) and S. 

Hatch, ISRC (1978, 2000). 

 

 

3. Summary of project proposal 
 

Here, we propose to restore the black-legged kittiwake population on Middleton Island by 

building artificial nesting habitat. We request funds from the Oil Spill Liability Trust Fund 

because the proposed restoration project will benefit black-legged kittiwakes, which were 

impacted by the 1999 Oregon/Washington Coast Mystery Spill.  

 

Middleton Island is unique in its potential to increase seabird populations. Since 1995, the 

Institute for Seabird Research and Conservation (ISRC) has constructed artificial nesting habitat 

for black-legged kittiwakes (and four other species) with great success. To build and manage 

artificial habitat and compensate for Mystery Spill losses is simply a matter of scaling up 

existing ISRC operations.  
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The proposed restoration project can also be seamlessly integrated with the existing ISRC 

monitoring protocols and maintenance operations, which already provide baseline data to 

quantify the effects of restoration efforts on seabird populations. The artificial habitat can be 

installed on 182 acres of private land owned by the ISRC (a non-profit charity) whose explicit 

mission is to conserve and study seabirds on the island. 

 

The proposed restoration project for Middleton Island, Alaska, would increase the black-legged 

breeding population size by about 10%. The project has four components:  

o (i) prepare building structures for construction 

o (ii) build 552 artificial nest sites for black-legged kittiwakes  

o (iii) monitor the performance of the nest sites throughout the 6-year project 

o (iv) stewardship of the nest sites for 30 years via 5-year maintenance efforts 

 

Once installed, we expect that the artificial habitat will be functional for approximately 30-50 

years. The proposed project will cost $1,061,772 to complete the 6-year project and 30 years of 

stewardship. 

 

 

4. Background 
 

4.1 Middleton Island, Alaska 

Middleton Island is situated in the Gulf of Alaska, approximately 60 miles south of Prince 

William Sound (Figure 2). The island is approximately 6 miles long by 1.5 miles wide and is 

surrounded by relatively shallow waters of the continental shelf. Several terraces run the length 

of the island, caused by repeated tectonic uplifts. The most recent uplift, caused by the 1964 

Alaska earthquake, raised the island by ~4 meters. This uplift increased the island area by 40% 

(from about 2500 acres to 3500 acres) by exposing seafloor that is now vegetated lowlands. 
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Figure 2. Middleton Island is a small island located in the Gulf of Alaska. 

 

4.2 Facilities and access 

The island has an airport (MDO) with a 963-meter runway. The runway is maintained by the 

FAA year-round. The island is therefore accessible by charter flight year-round (1-1.5 hour flight 

from Anchorage, AK). Barges can be chartered to transport large equipment or freight, 

offloading on a cobble beach at the north end of the island. One maintained gravel road runs ¾ of 

the island’s length.  

 

The Federal Aviation Administration (FAA) maintains several buildings, weather stations, radar 

and communications equipment on the island. The FAA runs diesel generators that provide 

power to both FAA and ISRC facilities. The former Middleton Island Air Force Station buildings 

are in variable condition; the ISRC has renovated and maintained several of the original 

buildings but unmaintained buildings are generally in an advanced state of disrepair. 

 

4.3 Land use and ownership 
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Chugach Alaska Corporation (CAC) is a principal landholder on the island (Figure 3). The 

Federal Aviation Administration (FAA) owns two parcels: a large southerly parcel and a smaller 

parcel at the north end. The Institute for Seabird Research and Conservation is a private 

landowner of the former Middleton Island Air Force Station property (182 acres).  

 

 
 
Figure 3. Land use on Middleton Island. There are three landowners: the Chugach Alaska Corporation 

(dark orange), the Federal Aviation Administration (light orange), and private land owned by a non-profit 

public charity (Institute for Seabird Research and Conservation; white). Source: Bureau of Land 

Management ArcGIS Web Viewer App. 

 

4.4 Geology 

Middleton Island is relatively young geologically (<5000 years old) and is the product of 

repeated tectonic uplifts occurring in the Gulf of Alaska subduction zone (Miller 1953, Plafker & 

Rubin 1978). Most recently, the 1964 Alaska earthquake lifted the island ~4 meters, which 

dramatically affected the island’s physiography and ecology. The island area increased from 

approximately 2500 acres (1000 ha) pre-earthquake to its current area of approximately 3500 

acres (1400 ha). The island’s substrate includes marine glacial sediments (sand, gravel) and clay-

conglomerate bedrock that is visible at the tideline (Miller 1953). Formerly steep sea-cliffs have 
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eroded substantially since the earthquake. Continued uplift since the 1964 earthquake has raised 

the island by about 2 cm annually (Geophysical Institute, University of Alaska Fairbanks).  

 

4.5 Military history 

During the Cold War, Middleton Island was leveraged as a strategic military site. The Middleton 

Island Air Force Base (defense radar) was built in 1956-1957, operated for six years, then 

decommissioned in 1963.  

 

In 1966, the former base was sold to a group of private investors (MIDICO). The property was 

not occupied or maintained by MIDICO. Black-legged kittiwakes began nesting on the buildings, 

primarily the tallest former radar tower, by the 1980s. In 1995, with permission from MIDICO, 

USGS biologist Scott Hatch and associates built additional nest habitat on the radar tower, and 

this (i) was rapidly occupied by black-legged kittiwakes and (ii) initiated a long-term study on 

the species that continues presently. 

 

4.6 Institute for Seabird Research and Conservation 

In 2011, ISRC (a non-profit public charity) purchased the former Air Force base (182 acres) 

from MIDICO with the objective to provide seabird habitat for conservation and research. 

Several buildings were restored to provide services for marine biological research (workshop, 

office, storage, etc.) or modified to provide artificial habitat for cliff-nesting seabirds (Figure 4). 

 

Seabird monitoring on Middleton Island was originally conducted by US government agencies 

(USFWS, USGS), on semi-regular visits beginning in 1974. Currently (since 1986), a team of 

ISRC volunteers and graduate students monitor Middleton Island seabird populations, including 

reproductive parameters, diet, movement (GPS and geolocator tracking), contaminants, and other 

research. More information can be found at www.middletonisland.org .  

 

about:blank
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Figure 4. Former Middleton Island Air Force Base buildings. Since 1995, ISRC restored several buildings 

to provide artificial habitat for seabirds and support ongoing research activities on the island. Additional 

structures (incl. former radar towers, concrete firewalls, and steel bulk storage tanks) can be developed as 

additional seabird habitat. Background image source: Google Earth. 

 

4.7 Black-legged kittiwakes on Middleton Island 

Black-legged kittiwakes are one of nine seabird species known to breed on Middleton Island. 

Black-legged kittiwakes were one of the primary species affected by the 1999 Mystery Spill off 

the Oregon and Washington coast.  

 

Geolocator studies have shown that the winter distribution of the Middleton population of 

black-legged kittiwakes overlaps with areas affected by the 1999 Mystery Spill (Figure 5, 

Whelan et al. 2020). The black-legged kittiwake carcasses linked to the 1999 Mystery Spill 

almost certainly originated from Alaskan colonies, and there is a high probability that individuals 

from Middleton Island were affected. Year-round movement studies of Alaskan black-legged 

kittiwakes indicate that populations from eastern Alaska (including Middleton Island) are more 

likely to overwinter in the eastern Pacific (Whelan et al. 2020; McKnight et al. 2011) than 
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western Alaskan kittiwake populations, which tend to overwinter in the northeastern Pacific 

(Orben et al. 2015ab).  

 

The current black-legged kittiwake population size on Middleton Island is approximately 5000 

breeding pairs (censused annually), but the population was once one of the largest colonies in the 

world. In the early 1980s, an estimated 162 000 kittiwakes bred on sea-cliffs around the island, 

but numbers declined sharply in the late 1980s and then stabilized around 5 000 pairs (Hatch 

2013). Eroding sea-cliffs have contributed to the drastic decline in population size. Kittiwakes 

now nest almost exclusively on human-made structures on the island (including buildings on the 

former US Air Force Base and the rusting remains of a wrecked ship). 

 

As mentioned, the Middleton Island seabird community is well-studied due to decades of 

integrated research and monitoring by the USGS, several universities, and ISRC. For several 

species, population estimates began in 1956 (Rausch 1958) and continue to the present day 

(Appendix 1). The black-legged kittiwake population is censused annually by ISRC (Figure 6).  

 

 

 
 

Figure 5. Winter distribution of black-legged kittiwakes breeding on Middleton Island, Alaska (95% 

utilization distributions; taken from Figure 2 of Whelan et al. 2020). Most of the population is expected to 

follow the “control” distribution; a subset of ~70 kittiwake pairs are food-supplemented in summer, an 

experiment that measurably shifted their winter distribution. 
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Figure 6. Long-term population trend for black-legged kittiwakes on Middleton Island, Alaska. Number of 

nests is a proxy for breeding pairs (multiply by two to obtain the number of breeding adults). 

 

4.8 Non-native rabbits 

Four domestic European rabbits were released by residents of Middleton Island in 1954; the 

population quickly increased to >3500 by 1961 (O’Farrell 1965), and today’s population is likely 

several thousand. The rabbits occupy nearly all habitat types on the island and have contributed 

to the erosion of cliffs that previously provided natural nesting habitat for kittiwakes.  

 

4.9 Other activities on Middleton Island 

The Federal Aviation Administration (FAA) has at least two employees on the island at all times. 

They maintain the airstrip, road, weather stations, communications equipment, diesel generators, 

and several buildings.  The FAA hires at least one charter plane per week to visit the island and 

typically charters one or more barges in summer. 

 

The Chugach Alaska Corporation (CAC) has conducted various environmental clean-up 

activities on CAC-owned lands. Most recently, in 2017 the CAC and their contractors removed 

an aging fuel pipeline that ran from the north end of the island to the former air force base. 

 

Visits to the island are almost exclusively by government workers and researchers. On rare 

occasions, curious fishermen come ashore or small parties of tourists visit Middleton on day-trips 

via charter or private aircraft.  
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5. Proposal for restoration

5.1 Restoration need 

Cliff-nesting seabirds on Middleton Island are clearly limited by available nest sites. In the early 

1980s, 162 000 black-legged kittiwakes nested all around the sea-cliffs of Middleton Island. 

Now, the remnant population of 10 000 birds occurs almost exclusively on human-made 

structures; attempts to breed on the sloping cliffs result in nest predation by gulls and eagles. On 

the former air force base, buildings are degrading due to wind and weather.

5.2 Restoration description 

The proposed restoration project will include two components: (i) construction of artificial 

nesting habitat for kittiwakes using methods already proven effective at this site by the ISRC; 

and (ii) monitoring of artificial nest habitat occupancy using existing ISRC protocols. 

5.2.1 Enhancement of seabird nesting habitat 

We will use already proven artificial nest habitat designs to grow the population size of black-

legged kittiwakes (552 artificial cliff nesting sites). The new artificial nest sites will be installed 

within the existing kittiwake colony; the existing colonies will therefore act as a strong social 

attractant for prospecting individuals. 

The design will follow the highly successful artificial cliff sites on the radar tower (Figure 7). 

There is currently wallspace on the original kittiwake tower to add at least 250 nest sites. This is 

the prime area to develop because high competition for these nest sites will ensure rapid uptake 

by new birds.

The ISRC has collected data on the uptake of artificial nest sites by seabirds that allow us to 

project the performance of these nest sites (see Section 6.1 “Occupancy rates for artificial 

habitat” and Table 3 later in this proposal). 

Details on nest habitat design and performance 

Since 1995, ISRC has constructed over 700 artificial nest sites for kittiwakes on the former base 

(Figure 9). Competition for suitable nesting habitat is fierce and the population appears to be 

nest-site limited—newly constructed nest sites are typically occupied within a year. 
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Approximately 450 pairs currently breed on artificial nesting habitat on the modified radar tower 

(Figure 7a,b), with room for expansion. Existing firewalls on the military base have already 

been successfully converted into artificial kittiwake nesting habitat (Figure 7c). 

 

 
 
Figure 7. Existing artificial black-legged kittiwake nesting habitat on Middleton Island, Alaska. (a) One of 

the former US Air Force radar towers was modified in 1995 to provide ~500 artificial nest sites. (b) View 

of a single artificial cliff nest site from the inside of the tower. (c) One of the former firewalls of the military 

barracks was modified to provide 300 artificial nest sites. 

  

 

5.2.2 Monitoring performance of restoration project 
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Changes in black-legged kittiwake population size 

 

ISRC will monitor the effects of habitat restoration on seabird populations annually, following 

existing protocols used to census and monitor the kittiwake population on Middleton Island since 

the 1970s. These annual protocols include: 

 

• Count number of breeding pairs on entire island 

• Count number of chicks produced on entire island 

• Measure a suite of reproductive parameters on the main radar tower (incl. timing of 

laying, breeding propensity, hatching success, fledging success) 

 

Occupancy and productivity of artificial nest habitat 

 

Each artificial nest site will be assigned a unique number and its location will be mapped. 

Annual monitoring will begin during the year that nest sites become available to the birds and 

continue until Year 6* of the project. These site-specific measures of artificial habitat use will 

follow existing ISRC protocols, which include: 

 

• Site occupancy (was at least one egg laid at the site?) 

• Hatching success (number of chicks that hatched at the site) 

• Structural damage and condition of site 

 

*Due to the ISRC’s established long-term presence at this site, this population monitoring will 

continue well beyond the end of the 6-year project proposed here. 

 

5.2.3 Annual maintenance of artificial nest habitat 

 

The ISRC will conduct in-kind annual maintenance and repairs on the artificial nest sites during 

the 6-year* project. This maintenance will include: (i) clearing previous year’s nest material in 

the pre-breeding season (April); and (ii) using the budgeted personnel lift to check for structural 

damage to wooden shelves and the tower overall and make any necessary repairs.  

 

*Due to the ISRC’s established long-term presence at this site and durable nest site design, any 

required maintenance will continue well beyond the end of the 6-year project proposed here. 

 

5.2.4 Stewardship of artificial nest habitat 

 

To maintain the artificial nest sites over the 30-year period, the ISRC will conduct stewardship 

activities every 5 years that go beyond typical annual maintenance. The 5-year maintenance 

activities will include re-application of a protective coating to the treated wood, as well as any 

required repairs or preventative maintenance. This will require an additional flight to the island 

in spring once every five years, before birds arrive to the breeding colony. This proposal 

therefore includes a stewardship budget component to cover one additional charter flight every 5 

years, starting in Year 10. Materials and labour will be contributed in-kind by the ISRC.  
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5.3 Timeline for restoration activities 

Table 1. Proposed timeline for the Middleton Island Seabird Habitat Restoration Project. Stewardship will occur on a 5-year cycle after restoration 

(i.e., in Years 10, 15, 20, 25, and 30). 

 

Project 

component 
Goal Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 

Structure 

restoration 

Prepare building structures 

for construction of nest 

sites 

Sandblast, 

seal, and paint 

frames 

Complete Complete Complete Complete Complete 

Artificial nest 

sites 

Construct 552 artificial 

nest sites for black-legged 

kittiwakes 

Build and 

install sites 

Build and 

install sites 

Build and 

install sites 

Build and 

install sites 

Build and 

install sites 

Complete 

Measure 

performance 

Monitor occupancy and 

productivity of artificial 

nest sites; maintain sites 

Census 

baseline 

population 

Monitor and 

maintain sites 

Monitor and 

maintain sites 

Monitor and 

maintain sites 

Monitor and 

maintain sites 

Monitor and 

report final 

outcomes 
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5.4 Budget for restoration project 

The following is an overview of equipment, services, labour, and other costs required to 

complete the Middleton Island Seabird Restoration Project over a 6-year period.  

 

We include a summary of the budget in Table 2 and a detailed budget in an excel file “MDO 

Mystery Spill Proposal Budget (final draft)”. 

 

5.4.1 Construction equipment and materials 

 

This restoration project will require several construction projects (further details on main 

purchase categories detailed below): 

 

• Prepare tower platform and steel tank or firewall for additional habitat space (sandblast 

and seal) 

• Renovate the main radar tower to provide more nest sites for black-legged kittiwakes 

• Build additional artificial habitat for black-legged kittiwakes on steel tank and/or firewall 
  

Personnel lift 

 

A 65-ft personnel lift is needed to equip the main radar tower with additional artificial nest sites. 

The lift will be needed during all 5 construction years, then for occasional maintenance and 

stewardship for the remaining years.  

 

We examined the relative costs of renting the lift vs buying a used lift vs buying a new lift and 

reselling at the end of the project. Please see the detailed cost analysis in Section 9 “Addendum: 

Special Budget Justification – Heavy Equipment”. 

 

We budget for the purchase of a used lift that would stay on the island throughout the 

construction project. Rental would be significantly more expensive than purchase because it 

would require renting more than two barges per summer for at least 5 years to transport the 

machine between Anchorage and Middleton Island.  

 

Air compressor and sandblasting materials 

 

An industrial air compressor and sandblasting materials are needed to prepare the concrete and 

steel beams before painting with a sealant that will increase the longevity of the artificial cliff 

habitat. As with the personnel lift, this machinery is required during all 5 years of construction 

and is therefore significantly less expensive to purchase than rent. 

 

Power tools 

 

While ISRC maintains an extensive workshop for repairs and maintenance, new power tools are 

needed for construction projects of this scale. 
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Lumber and other construction materials 

 

High quality construction products are needed to build lasting artificial habitat (cliffs and 

burrows) due to the high salinity and moisture of the Middleton Island environment. We build 

structures with high-grade, pressure-treated lumber (plywood and support beams). Further, we 

will seal the lumber with marine-grade epoxy to extend lifespan. Wherever possible, metal 

components will be stainless steel to prevent corrosion-related failure. For lumber and hardware, 

we added 15% to the quantity needed for the various construction projects to account for wastage 

of materials. 

 

5.4.3 Services 

 

Transportation and freight 

 

Four small charter flights per year are needed to transport construction personnel in Years 1-3, 

then two small charter flights per year in Years 4-5. We increase the estimated charter flights by 

5% each year based on observed trends in Anchorage charter rates. 

 

One freight barge is needed in Year 1 to bring heavy equipment and materials that cannot be 

flown to the island (personnel lift, air compressor, large shipment of lumber).  

 

One cargo flight per year for Years 2-3 is needed to transport additional equipment and 

construction materials (incl. lumber, tools, machinery) and food/camp supplies for construction 

workers. We increase the estimated charter flights by 5% each year based on observed trends in 

Anchorage charter rates. 

 

Rental vehicles are needed to shuttle construction supplies and camp supplies within Anchorage 

in Years 1-5. More funds are requested during Year 1 of the project for truck rentals to move 

cargo (including equipment and lumber) to the barge. 

 

5.4.4 Personnel and labor 

 

Salary for project manager 

 

One project manager will manage the restoration project and monitoring. This will be a part-time 

position that covers ½ full time employment for Years 1-5.  

 

The project manager will be responsible for managing the budget, supply and equipment 

procurement, field logistics, hiring and coordinating construction personnel, monitoring and 

maintenance, communications, and reporting. 

 

Summer salary for chief construction manager 

 

One construction manager will be hired to lead the construction projects on Middleton Island for 

4 months per year during Years 1-3 (scheduled as the peak construction period). The 

construction manager must be skilled in construction, equipment operation, and field operations. 
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Wages for skilled construction workers 

 

Construction will be conducted during both spring and fall during Years 1-3. Several (3-6) 

construction workers are required for Years 1-3 to prepare the buildings for construction and 

install of artificial nesting habitat. Two construction workers will be hired in Years 4-5 to 

complete the construction of artificial habitat. If monitoring of habitat performance indicates that 

more sites are necessary to meet the objectives outlined in this proposal, it will be possible to 

increase the number of sites in Years 4-5. Hourly wages are estimated at the higher end of 

construction wages due to the remote location of this work. We also budget for food and camp 

supplies (e.g., propane) based on ISRC’s known per diem costs ($15 per day for each worker). 

 

5.4.5 Stewardship of artificial nest habitat 

 

Stewardship activities will be completed on a 5-year cycle following the completion of 

restoration: Years 10, 15, 20, 25, and 30. We therefore budget for one additional flight to the 

island in spring (accounting for inflation as described above), to bring the construction team onto 

the island before birds return to the breeding colony. The return flight, materials, and labour will 

be provided in-kind by ISRC.  

 

5.4.6 Additional costs 

 

ISRC overhead 

 

ISRC will charge 10% overhead on the estimated sub-total for materials, equipment, labour, and 

services. This overhead will allow ISRC to manage unforeseen costs associated with the project, 

increased monitoring and artificial habitat maintenance.  
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Table 2. Summary of estimated costs for the Middleton Island Seabird Habitat Restoration Project. Detailed budget breakdowns are included in the 

excel sheet provided (“MDO Mystery Spill Proposal Budget (final draft).xlsx”). Stewardship costs are budgeted as a one-time cost for a 30-year period. 

 

Item 
One-time 

cost 
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total 

         

EQUIPMENT AND MATERIALS         

  construction equipment and supplies $222,530.66 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $222,530.66 

         

LABOUR         

  salary for project manager $0.00 $50,000.00 $50,000.00 $50,000.00 $50,000.00 $50,000.00 $0.00 $250,000.00 

  wages + per diem for construction work $0.00 $121,765.00 $79,765.00 $107,765.00 $29,560.00 $29,560.00 $0.00 $368,415.00 

         

SERVICES 

        

  charter flights, barge, vehicle rental $0.00 $36,000.00 $19,560.63 $20,503.66 $8,513.97 $8,904.67 $0.00 $93,482.92 

         

STEWARDSHIP (30-year)         

  spring charter flight on 5-year cycle $30,818.72 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $30,818.72 

         

SUB-TOTAL $222,530.66 $207,765.00 $149,325.63 $178,268.66 $88,073.97 $88,464.67 $0.00 $965,247.30 

          

10% overhead (ISRC) $22,253.07 $20,776.50 $14,932.56 $17,826.87 $8,807.40 $8,846.47 $0.00 $96,524.73 

         

TOTAL $244,783.73 $228,541.50 $164,258.19 $196,095.52 $96,881.37 $97,311.13 $0.00 $1,061,772.03 
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6. Projections for restoration project performance 
 

6.1 Occupancy rates for artificial habitat 

We used data from current artificial habitat installed by the ISRC to estimate occupancy rates of 

new artificial habitat installed through the restoration project (Table 3; calculations are included 

in the supplementary excel spreadsheet). Justifications for projected occupancy rates are detailed 

below. 

 

We assumed that an equal number of sites will be constructed each year, but that the sites do not 

become available to birds until the following year. 
 

Table 3. Projected occupancy rates of the artificial nest sites over the 6-year project.  

 

Species Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 
       

Black-legged kittiwake       

Sites constructed in year 110.4 110.4 110.4 110.4 110.4 0 

Cumulative sites available for breeding 0 110.4 220.8 331.2 441.6 552 

Projected number of occupied sites NA 97 194 291 388 485 

Occupancy rate NA 0.88 0.88 0.88 0.88 0.88 
       

 

Justification 

  

Black-legged kittiwakes rapidly occupy new nest sites after construction (Figure 8). While 

nearly all available sites are defended by a breeding pair during the first year available, not all 

pairs lay an egg each year. Across the entire long-term study on the kittiwake tower (1995-

present), the average occupancy rate (eggs laid per site available) is 88% (range: 34-100%).  

 

We therefore anticipate an 88% occupancy rate on newly constructed kittiwake habitat, 

regardless of installation year. 
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Figure 8. Occupancy rates (proportion of sites where at least one egg was laid) for newly installed kittiwake 

nest shelves. The Middleton kittiwake tower has undergone three renovations (in 1995, 1998, and 2005). 

Uptake of newly available sites over the first three years since the new sites became available does not 

show strong trends over time. 

6.2 Performance after maintenance of project ends 

While we detail plans for the ISRC to maintain the artificial habitat up until Year 6, we anticipate 

that the artificial nest sites will remain useable for kittiwakes for at least 30 years after 

construction. All artificial nest sites will be built using high-quality construction materials (high-

grade pressure-treated lumber; stainless steel hardware whenever possible). We will use marine-

grade epoxy to further extend the life of lumber. Stainless steel should function even longer. 

Further, the ISRC expects to continue monitoring and maintaining the site into the foreseeable 

future. 
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7. Overview of restoration project 
 

7.1 Project cost 

This restoration project will cost $1,027,871 over the first 5 years of the 6-year project. ISRC 

will monitor and maintain the artificial habitat throughout the project (and well beyond the 6-

year period); these are activities already conducted by the ISRC annually and therefore not 

included in the Budget.  

 

See Section 5.4 “Budget for restoration”, Table 2, and the companion spreadsheet (“MDO 

Mystery Spill Proposal Budget (final draft)” for detailed breakdowns. 

 

7.2 Project scale and feasibility  

Artificial nest habitat 

 

The construction and installation of artificial nest habitat will take 5 years. A strength of this 

project is that all the proposed artificial nest habitat designs are already proven effective at this 

site. The proposed restoration project will simply scale up existing methods. Further, black-

legged kittiwakes on the island are currently nest-site limited. Thus, we anticipate rapid uptake of 

artificial sites provided. 

 

The proposed artificial habitat sites are on private property owned by the ISRC. Providing 

additional seabird habitat is perfectly in line with the ISRC mission to study and conserve 

seabirds on Middleton Island. 

 

Monitoring 

 

The monitoring of performance of artificial nest sites will be integrated into ongoing monitoring 

on Middleton Island. Due to long-term seabird population monitoring at Middleton Island (1974-

present), there are protocols, long-term data, baseline data, and field teams already in place. The 

ISRC will continue to monitor the performance of the artificial nesting sites well beyond the 

completion of this project and readily provide access to these data.  

 

7.3 Project impact on future injury 

Middleton Island is surrounded by a variety of marine habitats (incl. pelagic, shelf break, 

continental shelf, and nearshore waters), which affords resident seabirds some foraging 

flexibility. Kittiwakes on Middleton Island adjusted foraging distance and locations in response 

to an extreme marine heatwave (Osborne et al. 2020). Access to different marine habitats may 

provide insurance against future oil spills in the region. 
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Due to its central position along the shelf-break in the Gulf of Alaska, enhancing the habitat for 

seabird populations of Middleton Island could increase its potential to reduce future injury in the 

event of an oil spill in coastal Alaska. Enhanced kittiwake population size (via artificial nest 

habitat) could increase Middleton Island’s value as a refugium (source of birds that can “re-

stock” populations in locations damaged by an oil spill; Cairns & Elliot 1987).  

 

7.4 Project indirect benefits to natural resources 

ISRC monitoring of black-legged kittiwakes has contributed to improved understanding of Gulf 

of Alaska ecosystem dynamics (e.g., Hatch 2013; Osborne et al. 2020; Arimitsu et al. 2021; 

Suryan et al. 2021). A partnership between the ISRC, the USGS and Gulf Watch Alaska allows 

the kittiwake data on breeding success, diet composition, and movement to inform fisheries and 

wildlife management in the Gulf of Alaska (Ferriss and Zador 2021).  

 

This restoration project will increase the number of kittiwakes that ISRC is able to monitor. The 

resulting data will feed into research on the ecosystem dynamics of the Gulf of Alaska and will 

be shared with state and federal wildlife managers. 

 

7.5 Project effects on public health and safety 

Middleton Island is very remote and uninhabited. Government employees and researchers are the 

primary visitors. Members of the public rarely visit the island. All construction activities will 

take place on private property owned by the ISRC. These factors reduce the probability that this 

project would have negative impacts on public health and safety.  
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9. Addendum: Special Budget Justification – Heavy Equipment

I. Need – The largest allocation for durable equipment in the proposed budget is $75,000 for a 
boom-style personnel lift with a working height at least 60 feet for work on the Middleton 
tower. This equipment is needed for:

• Refurbishment (sand-blasting and recoating) of steel girders supporting upper levels of the 
building to occur during the habitat-construction phase.

• Worker safety during installation of new kittiwake nest habitat on upper levels of the 
tower and at least one other site on the property.

• Long-term maintenance of artificial kittiwake nest habitat (i.e., re-application of 
weatherproofing materials on exterior plywood panels), at heights up to 60 feet, on a 
recurring basis (e.g., ~4-5-year intervals per manufacture recommendations), thereby 
ensuring a service life of at least 30 years.

In scoping out the various options for procuring the equipment, we considered the following 

scenarios: 

• Rental from an equipment rental company, with return to Anchorage (either seasonally in

several consecutive years, or at the end of the main construction phase of the project).

• Purchase of new or used equipment, with return to Anchorage (or lower 48) after initial

construction phase, affording NPFC the option to resell it and thereby recover a portion of

the cost.

• Purchase of new or used equipment, with one-time transport to Middleton, where it

remains after initial construction for purposes of future maintenance.

Our conclusion, in terms of overall cost to NPFC (2021 market prices), is that the last option 

(dedicated purchase and transport of [used] equipment to the site) is similar to or less than 

other options, while also resulting in better achievement of restoration objectives, as 

described in the proposal.  This outcome is driven mainly by depreciation and transport costs 

between the lower 48 and Alaska, and between Anchorage and Middleton Island. 

The several options are presented in some detail below. 

II. Rental options – We consulted with two competing equipment rental companies.  For present

purposes, the equipment under consideration is a Genie S60/34 (straight telescoping boom),

or interchangeably, a Genie Z62/40 (articulating boom).  (The latter having replaced the

former in the 2015 model year.)  We also assume availability for use on Middleton Island for

3 months/year in 5 consecutive years.

(i) United Rentals (Anchorage outlet) – a prominent national company. Breakdown:
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$5,000/mo for S60/34, whether actually in use at job-site or not.  Thus, if left on island 

for 5 years, total cost is: 

$300,000   rental price 

    40,000   transport to/from Middleton Island 

$340,000 

Or, if transported on/off island seasonally via barge: 

  $75,000   rental price 

  200,000   seasonal transport 

$275,000 

 

(ii) Airport Equipment Rentals (AER) – an Alaska-based company with offices in 

Anchorage, Fairbanks, Kenai, Prudhoe Bay, etc. 

 

$3,500/mo for S60/34 – Owner “might” be willing to negotiate a lesser monthly cost for 

months not in use on Middleton Island, in the case where equipment is left on-island for 5 

years.  Estimated costs are: 

 

           $ 52,500   full rental price for 15 months over 5 years 

200,000   transport costs for seasonal return to Anchorage 

$252,500   (or more, contingent on likely weather delays in transport schedule) 

 

Or, for equipment left on island between seasons, and assuming a 50% price reduction for 

periods not in use: 

 

$131,250   rental price 

  40,000   transport costs, Anchorage - Middleton, Middleton - Anchorage 

$171,250 

 

III. Purchase of new or used equipment 

 

(i) New – Genie Z62/40 

$143,000  price (quote from HighLift Equip., Cincinnati, OH) 

    15,000  freight delivery to Anchorage 

$158,000 

 

*Note:  Because of production and supply-chain issues, no delivery available sooner than 

Q1, 2023.  Under any “purchase new” scenario, must allow at least 1 year for delivery 

after date when order is placed. 

 

(a) Lift returned to NPFC 

 

$158,000   Anchorage delivery as above 

    40,000   Transport Anchorage-Middleton, Middleton-Anchorage 

$198,000 
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Estimated final cost to NPFC: 

 

$198,000   per above 

-   80,000   estimated resale cost recovery 

                >$118,000   (depending on pre-sale storage costs) 

 

*Note:  Estimated resale value based on ~20 machines (Z62/40) listed by one online 

used equipment exchange, 3-5 years old, ranging in price from ~$43,000 to 120,000 

(depending on hours and condition) 

 

(b) Lift stays on Middleton Island 

 

$143,000   purchase price 

    15,000   transport to Anchorage 

    20,000   transport to Middleton Island 

$178,000 

 

(ii) Used – Genie S60/34 or Z62/40* 

 

* Either model may be serviceable, though articulating boom (Z62/40) preferred for its 

greater maneuverability 

 

(a) Lift returned to NPFC 

 

$60,000   From online prices in $40,000-80,000 range, assume $60,000 purchase cost 

  15,000   Transport to Anchorage 

  40,000   Transport Anchorage-Middleton, Middleton-Anchorage 

    5,000   Allowance for pre-sale storage & handling costs 

$120,000 

 

Estimated final cost to NPFC: 

 

$120,000   as above 

-   35,000   estimated resale cost recovery 

                  >$85,000   depending on condition, point of sale, prevailing market prices 

 

 

*Note:  Estimated resale value based on ~20 machines (Z62/40) listed at one online 

used equipment exchange, 3-5 years old, ranging in price from ~$43,000 to 120,000 

(depending on age, hours and condition), and allowing for further depreciation over 5 

years. 

 

(b) Lift stays on Middleton Island 

 

$60,000   purchase price (Z62/34) 

  15,000   transport to Anchorage 
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  20,000   transport to Middleton Island 

$95,000   total cost to NPFC 

 

Summary Notes 

 

• We budgeted $95,000 for purchase and transport of this equipment to Middleton 

Island, consistent with the last option presented.  We strongly recommend this 

option as it assures timely availability, maximum maneuverability and safety of 

equipment during construction, as well as availability for future maintenance of 

artificial nesting habitats built during this restoration project. 

 

• Under the proposed scenario, ISRC has no plans or incentive ever to resell the 

equipment and use the proceeds for any other purpose than the original one—

construction and maintenance, long-term, of kittiwake nesting habitat on Middleton 

Island. 

 

• Concerning possible equipment maintenance costs (unlikely in early years of the 

project), this contingency would likely be handled by ISRC personnel on-site, as 

with another piece of heavy equipment (a 1980 John Deere 2040 tractor with front 

loader and backhoe) which ISRC has owned and operated on the island for 16 

years.  [E.g., completed repairs during that time have included water pump, 

radiator, and tire replacements, and removal, refurbishment and replacement of 

hydraulics].  As needed, special tools and expertise are generally available at the 

Middleton FAA station in such circumstances. 

 

Final Note – Without going into the same level of detail, we believe the analysis for other 

items on the proposed equipment list would support the same strategy—i.e. initial 

purchase of new or used items, and one-time transport to Middleton.  For instance, we 

budgeted $18,750 for a 185 cfm compressor.  Transport to Alaska is estimated at $5,000, 

but transport to Middleton adds no additional cost when combined with the previously 

discussed barge transport.  Estimated cost to NPFC for purchase, two-way transport, and 

resale of such equipment would be: 

 

~$18,000   purchase price (used) 

      5,000   transport to Alaska 

    23,000   acquisition 

+ $20,000   future backhaul from MDO to Anchorage 

-    10,000   estimated re-sale value 

  $33,000   total cost to NPFC, versus $23,000 to purchase and leave on site for future use 
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Appendix 1: Long-term population trends on Middleton Island 
 

 

 
 
Figure A1. Long-term population trends for seabirds, geese, and oystercatchers on Middleton Island. 

 

 

 

 

 


	Table of Contents
	1. Introduction
	2. Problem statement and need
	3. Summary of project proposal
	4. Background
	4.1 Middleton Island, Alaska
	4.2 Facilities and access
	4.3 Land use and ownership
	4.4 Geology
	4.5 Military history
	4.6 Institute for Seabird Research and Conservation
	4.7 Black-legged kittiwakes on Middleton Island
	4.8 Non-native rabbits
	4.9 Other activities on Middleton Island

	5. Proposal for restoration
	5.1 Restoration need
	5.2 Restoration description
	5.2.1 Enhancement of seabird nesting habitat
	5.2.2 Monitoring performance of restoration project
	5.2.3 Annual maintenance of artificial nest habitat
	5.2.4 Stewardship of artificial nest habitat

	5.3 Timeline for restoration activities
	5.4 Budget for restoration project
	5.4.1 Construction equipment and materials
	5.4.3 Services
	5.4.4 Personnel and labor
	5.4.5 Stewardship of artificial nest habitat
	5.4.6 Additional costs


	6. Projections for restoration project performance
	6.1 Occupancy rates for artificial habitat
	6.2 Performance after maintenance of project ends

	7. Overview of restoration project
	7.1 Project cost
	7.2 Project scale and feasibility
	7.3 Project impact on future injury
	7.4 Project indirect benefits to natural resources
	7.5 Project effects on public health and safety

	8. References
	9. Addendum: Special Budget Justification – Heavy Equipment
	Appendix 1: Long-term population trends on Middleton Island



