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1.0 Introduction

The purpose of this Natural Resource Management Plan (NRMP) is to organize efforts to
achieve the resource preservation vision of the Reuse Master Plan for MRRA controlled
properties at Brunswick Landing. Each of the NRMP’s three functional management
districts includes a background section to introduce the area, as well as the management
district’s issues and management recommendations.
Natural areas undergo constant biological change, at times with man-made influence, and
require active management to maintain both function and make-up. This is the case within
Brunswick Landing, which went from decades of active industrial use as Naval Air Station
Brunswick with equally active environmental programs to closure in 2011. Change and reinvigorating use of the properties through redevelopment, places stress on natural areas.
Among those impacts are stormwater runoff, invasive plants, wildlife conflicts and
encroachment by adjoining property owners.
This NRMP sets a high standard for resource protection that requires a strong commitment
to natural resource management by responsible entities. This MRRA NRMP creates a
partnered approach with a focus on responsible environmental stewardship alongside green
energy initiatives and sustainable development activities. Smart growth principles
documented in MRRA’s Reuse Master Plan and Community Design Guidelines are
recognized in this NRMP. An annual implementation plan will be prepared to define the
scope of work for each year. Some of the NRMP recommendations may be accomplished
with existing fiscal and personnel resources, while others will require additional support.
Volunteers and partnerships will play a critical role in carrying out many of the management
recommendations.
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2.0 Objectives

The NRMP is an integral component to achieving the mission set forth in the Reuse Master
Plan for the former Naval Air Station Brunswick properties. It outlines responsibilities
associated with being a good steward of the lands and resources that MRRA manages. It is a
dynamic document that looks strategically at the land that MRRA controls and will be
updated as necessary when additional properties are added to or removed from MRRA
ownership.
MRRA utilized data, research and findings from historical Navy sources in the development
of the NRMP, and incorporated portions of the final Integrated Natural Resources
Management Plan (INRMP) for NASB, the Reuse Master Plan, Environmental Impact
Statement, as well as current best management practices. The NRMP is to be used as a
planning document and act as a roadmap to successful resource stewardship.
The NRMP has four Major Objectives:
1. Assure compliance with environmental laws/regulations
2. Identify primary issues that relate to habitats and critical natural resources
3. Coordinate multi-agency efforts to achieve resource preservation
4. Assist in making land-use recommendations relative to future development
The NRMP delivers management recommendations with priority of implementation:
1. Compliance driven
2. Responsible stewardship
3. Environmental awareness
The NRMP integrates the objectives of twleve primary resource areas:

Deer management

General fish and wildlife management

Rare communities/ecosystems

Protected species management

Bird hazard management

Pest control/nuisance wildlife control
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Habitat/vegetation management
Wetlands management
Forest resource management
Erosion and sediment control
Stormwater management
Natural resources damage assessment

The NRMP is part of a solution that requires continued collaboration amongst MRRA,
adjacent property owners, including Bowdoin College and the Town of Brunswick, and both
state and federal agencies. MRRA understands that property-wide efforts such as access to
the Kate Furbish Preserve and the Perimeter Trail System add significant ecological,
educational, and cultural value to the development of a vibrant live, work play and educate
environment at Brunswick Landing.
The Department of Navy Installation Restoration Program (IRP) is responsible for identifying
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
releases, considering risks and assessing impacts to human health and the environment
(including impacts to endangered species, migratory birds and biotic communities), as well
as developing and selecting response actions when it is likely that a release could result in an
unacceptable risk to human health and the environment. The Navy originally identified 20
IRP sites at NASB since 1983; some are sites with remedial actions in progress and others are
recommended for No Further Action. When appropriate, MRRA will assist the Installation
Restoration Program Remedial Project Manager identify potential impacts to natural
resources caused by the prior release of these contaminants.
MRRA will also participate, as appropriate, in the Installation Restoration Program process
by communicating natural resource issues MRRA property, attending Restoration Advisory
Board meetings, reviewing and commenting on IRP documents (e.g. Remedial Investigation,
Ecological Risk Assessment), and ensuring that response actions, to the maximum extent
practicable, are undertaken in a manner that is consistent with the NRMP.
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3.0 Location and History

On August 24, 2005, the Federal Base Realignment and Closure (BRAC) Commission voted
eight to one to close Naval Air Station Brunswick (NASB) and move its aircraft operations
to Jacksonville, Florida; on September 15, 2005, the final list was approved by the
President. For the Town of Brunswick and the State of Maine, that decision was the
culmination of an intense process and significant community effort to keep the base open
to maintain an employment base of over 5,200 military and civilian personnel; and a
regional economy exceeding $147 million. NASB closed in May 2011.
In the two years since operational closure, the former base, locally known as Brunswick
Landing, has seen tremendous success in its redevelopment. With more than 370,000
square feet under lease, more than 40 businesses currently call Brunswick Landing home.
MRRA has established a fully
operational General Aviation
Airport, Brunswick Executive
Airport, and has received
nearly 1,740 acres of
property. Southern Maine
Community College in
partnership with the
University of Maine, has
established a vibrant and
growing campus.
Additionally properties are
beginning to transfer to
other major recipients such
as the Town of Brunswick
and Bowdoin College.
Brunswick Landing lies within
the jurisdictional limits of the
Town of Brunswick, in Cumberland County, Maine, as illustrated on Figure 3.1: Regional
Context Map. Primary vehicular access to Brunswick Landing is via US Route 1 at Cook’s
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Corner (Gurnet Road), and from downtown Brunswick, east via Highway 24 (Bath Road).
The property is bordered on the west by a variety of low to moderate-density residential
neighborhoods east of Harpswell Road; Bowdoin College facilities are generally west of
Harpswell Road; on the south predominately by Harpswell Cove; on the east by
commercial development associated with Cook’s Corner, and residential development to
the south, between
Brunswick Landing and
Gurnet Road; and on the
north by highway
commercial uses and
undeveloped areas north
of Bath Road. Property
transferred by the Navy
as of 2013 is shown
highlighted in Figure 3.2:
FOST Transfer Parcels
Completed.
Existing Conditions to
include detailed research
on climate, surficial
geology and topography,
soils, surface water
resources, ground water
resources, flora, fauna,
and rare, threatened, and
endangered species can
be found in the 2001
Integrated Natural
Resources Management
Plan (Geo-Marine, Inc.,
2001).
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4.0 Resource Assessment
4.1 General Property Description
MRRA controlled property currently consists of approximately 1,740 acres. It is expected
the remaining 350 acres (excluding IRP identified sites) will be incrementally transferred
from the Navy in the next several years. Development is concentrated in the northeastern
and eastern portions of the Property, where most of the office and industry facilities are
located. The areas of concentrated development occupy more than 600 acres. The airfield
itself is situated in the center of the Property, and with its surrounding clear zone, occupies
more than 990 acres. Most of the undeveloped land is located in the western, southern, and
east-central portions of the Property. Nearly half of the total acreage of Brunswick Landing
can be classified as either undeveloped or only lightly developed. The undeveloped land
includes most of the forested areas on Brunswick Landing, and the lightly developed land
includes the golf course, the former Picnic Pond Recreation Area, and the former weapons
complex; these latter two properties are not yet MRRA controlled properties.
4.2 Primary Natural Resources Management Issues
Primary natural resources management issues are key management issues that are not
restricted to any one management district, but rather are recurring management themes in
several management districts or throughout the Property. The key management issues
were initially identified and addressed in NASB Integrated Natural Resource Management
Plans, and have been subsequently refined during the development of this plan. Thirteen
primary natural resources management issues were identified for Brunswick Landing.


Deer management









General fish and wildlife management
Rare communities/ecosystems
Protected species management
Bird Hazard Management
Pest control/nuisance wildlife control
Habitat/vegetation management
Wetlands management
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Forest resource management
Erosion and sediment control
Stormwater management
Installation restoration sites
Natural resources damage assessment

Preliminary discussion of those key issues is provided in the following sections. Issues
specific to individual management districts are addressed in the natural resources
management district sections of this document.
4.2.1

Deer Management

The potential for deer populations to exceed carrying capacity, to impinge on the well-being
of other plant and animal species, and to conflict with land-use practices as well as human
safety and health necessitates effective herd management (Ellingwood and Caturano 1988).
Current deer management efforts around the country are directed toward the maintenance
of deer populations at levels intended to:


Ensure the present and future well-being of the species and its habitat,




Provide a sustained yield of deer for use by licensed hunters, and
Allow for compatibility between deer populations and human land-use practices,
as well as with other plant and animal communities.

Ellingwood and Caturano (1988, revised 1996) list and discuss eight primary options for the
management of deer populations. An abridged version of this article appears in the state of
Virginia’s Deer Management Plan, and excerpts are included in Appendix D, Enclosure 4. The
options discussed are:







The use of regulated hunting as a deer management tool,
Allowing nature to take its course,
The trapping and transfer of excess deer,
The use of fencing and repellents to manage conflicts with deer,
The use of fertility control agents to regulate deer populations,
The provision of supplemental food to alleviate conflicts with Biological Carrying
Capacity (BCC) and Cultural Carrying Capacity (CCC),
7
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The control of deer herds with sharpshooters, and
Reintroduction of predators to control deer populations.

Regulated hunting has consistently been proven to be an effective deer population
management tool. It has also been shown to be the most efficient and least expensive
technique for removing deer. Because of the effectiveness, practicality, and flexibility of
regulated hunting as a management tool, wildlife management agencies nationwide rely on
it as their primary management tool.
Allowing nature to take its course is not a preferred option. Unregulated deer populations
will increase until they reach the upper limit that can be sustained by the habitat. At this
point, herd health deteriorates, habitat quality is damaged, and the population tends to
undergo cyclic population fluctuations, punctuated by catastrophic losses.
Trap and transfer efforts are also not a preferred option. They are labor intensive and
prohibitively expensive. Mortality due to capture trauma can be high, and negative impacts
to the carrying capacity of the land to which the deer are being translocated must be
considered. Land use conflicts and disease concerns caused by translocated deer can also
raise a question of liability.
The use of fencing and repellents can be practical to address site-specific problems. These
methods are expensive, however, and they do not address actual population management.
These techniques are designed to supplement deer population management, and are best
employed within the context of a larger comprehensive deer management program.
The use of fertility control agents to regulate deer populations has yet to be demonstrated
to be effective in free-ranging wild populations. The programs are labor intensive and
prohibitively expensive, and have only demonstrated limited success on small insular herds
that are habituated to humans. Their use on free ranging herds is impractical at present, and
due to their cost and limited effectiveness, they are unlikely to replace other population
management techniques in the future.
Providing supplemental food to alleviate conflicts with BCC and CCC is not an applicable
population management tool for Brunswick Landing. Supplemental feeding only
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encourages additional population growth, and this is not the desired management goal for
Brunswick Landing.
Control of deer herds with sharpshooters is a viable supplemental deer management tool
for Brunswick Landing. It is a moderately costly and labor intensive operation, however, and
has been demonstrated to be less efficient than a regulated hunting program at removal of
deer. It can also generate considerable controversy in situations where regulated hunting
could be conducted, because it denies citizens access to a renewable public resource.
Finally, the reintroduction of predators to control deer populations is not feasible in
urban/suburban areas. Coyotes are already present at Brunswick Landing. The
reintroduction of larger predatory species such as wolves or mountain lions in densities high
enough to control deer populations would be unlikely to be tolerated by rural residents
because these predators also readily eat livestock and pets. Additionally, these species have
been known to attack humans on occasion.
Regardless of the management option selected, the deer population should be managed at
Brunswick Landing. Management of the deer population at Brunswick Landing is important
for several reasons. First and foremost, Brunswick Landing includes an airport, and if the
deer population is left uncontrolled, the potential risk of a deer-aircraft collision is increased.
Secondly, control of the deer population is desirable from a forest and vegetation
management standpoint
To date, deer management at Brunswick Landing has been restricted to deer-aircraft strike
hazard management. This has been accomplished primarily through the use of exclusion
fencing around the Airport Properties. As noted earlier, exclusion fencing does not actually
address population management, and the use of sharpshooters is not as efficient a tool for
population management as regulated hunting.
The opportunity exists for the implementation of a regulated hunting program as the
foundation for a sound deer management program at Brunswick Landing. In addition to
being an effective population management tool, hunting provides an important recreational
opportunity for the public. Hunting with firearms is typically a more effective management
tool than bow hunting; however, bow hunting is better suited for Brunswick Landing
primarily because the use of firearms for hunting may present a safety hazard in the
9
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surrounding suburban areas. Specific Property hunting regulations should be coordinated
with the Town of Brunswick and written to conform to overall deer management objectives
as agreed to by the Maine Department of Inland Fisheries & Wildlife (MDIFW). The MDIFW
should be coordinated with for technical guidance in operation of deer hunting on
Brunswick Landing, including establishment of seasons and bag limits. This is particularly
important in terms of determining the appropriate doe harvest. Deer population growth
cannot be controlled without the harvest of does.
Implementing a bow hunting program at Brunswick Landing will present some logistical
problems including how to operate it. MRRA would need manpower assistance for a variety
of duties, part of which may be provided by Property personnel, but some of which could be
provided by volunteers.
A good contact for assistance might be the Maine Bowhunters Association (MBA). The MBA
is a well-organized group that promotes the ethical use of bow hunting as a viable option for
deer management. This organization could potentially provide volunteer assistance with the
operation of Brunswick Landing’s bow hunting program, or assistance with training.
Spotlight survey routes were developed and conducted in 1998. These spotlight surveys
should be continued in order to begin developing a database that can be used to assess
trends in the deer population on the Property, most importantly in the airport properties or
open space.
4.2.2

General Fish and Wildlife Management

With the exception of the rare grassland species, the fauna present on Brunswick Landing is
typical of southern Maine. The diversity of habitats that occur on the Property provides for
the needs of a good diversity of wildlife. General wildlife management practices for
Brunswick Landing should revolve around the maintenance of these diverse habitats. The
loss or conversion of those habitats that are rare in the state, or that occur in only very
limited acreages on Brunswick Landing, generally will have the greatest potential to impact
wildlife on the Property.
The fish and wildlife that occurs on the Property can be divided into two general categories:
resident or migrant. Resident species are those that reside on Property year-round, while
migrant species are those that reside on Property seasonally. Many of the fish occurring in
the estuarine habitats at Brunswick Landing are migrants, while the majority of the fish
10
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occurring in the freshwater riverine habitats are resident. Most of the mammals, reptiles,
and amphibians occurring at Brunswick Landing are resident species, while most of the birds
are migrants.
White-tailed deer are highly adaptable generalists capable of surviving in a wide range of
habitats, however, they thrive in areas with a high interspersion of early- and midsuccessional vegetation. Since deer already occur at Brunswick Landing in densities that are
reported to cause negative impacts to forest regeneration and plant diversity, it is not
advisable to implement land management practices that will encourage an increase in the
population of deer.
Certain bird and mammal species at Brunswick Landing either regularly or irregularly are
considered pests or nuisances. These include pigeons, starlings, beavers, raccoons, skunks,
woodchucks, and porcupines. These animals are dealt with on a case-specific basis at the
time that they become nuisances.
A number of game bird species, both migratory and non-migratory, can be found on
Property. Migratory species include woodcock and a variety of waterfowl. Non-migratory
species include grouse and wild turkey. Additionally, a very limited number of small game
species such as the gray squirrel can also be found. At present, none of these species are
hunted on Property, as there is currently no hunting program. If a deer-hunting program is
implemented as part of the Property’s deer management efforts, it is almost certain that
hunters will begin to inquire about the possibility of hunting other game species on
Property. All of these species presently occur on Property in either very limited numbers, or
are restricted to limited areas due to specific habitat requirements. Of these species, the
wild turkey probably offers the best potential for development of a limited hunting
program.
Migratory birds use a variety of habitats at Brunswick Landing. Migratory waterfowl,
shorebirds, and marsh birds utilize the open water, mudflat, and marsh habitats of
Brunswick Landing. Migratory grassland birds utilize the sandplain grassland habitats. The
forests and woodlands are used by many neotropical migratory songbirds and a number of
migratory raptors. To continue to encourage the use of Brunswick Landing by these species,
conservation of the existing habitats is necessary.
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In some instances, conservation of habitat may mean adopting a “hands-off” strategy, while
in other cases it requires active management. An excellent example where active
management would be beneficial is the conservation of the sandplain grassland habitat.
This habitat is normally maintained by fire, but in the absence of fire, it has been conserved
artificially by mowing. Active management through a prescribed burn management plan
would more closely mimic the natural conservation mechanism of this habitat.
An example of management where a “hands-off” strategy would be more appropriate is the
conservation of mature forests. At present, the southern forests provide important habitat
for many neotropical migratory birds. Over time, populations of many species of neotropical
birds have been declining, primarily through loss of habitat. Because neotropical migratory
birds are a diverse group occupying a wide range of habitats during their breeding and
nonbreeding seasons, effective conservation programs require simultaneous conservation
efforts on their breeding and wintering grounds, as well as along the migration routes.
Generally, existing land use practices at Brunswick Landing do not involve major land
disturbances that seriously degrade wildlife habitat. One area in which the Property has
room for improvement is in prevention of degradation of aquatic habitat quality from
nonpoint source pollution conveyed by the Property’s stormwater system. There are
several areas on Property in which water quality is impaired, and this is reflected in low
diversity of aquatic biota in these areas. The aquatic invertebrate community in impaired
waters is typically very low in species diversity. Low diversity at this basic level in the food
web is often reflected in even lower diversity within higher trophic groups.
4.2.3

Rare Communities/Ecosystems

There are two state listed natural communities present at Brunswick Landing, the sandplain
grassland community and the pitch pine-heath barren community. These communities are
both ranked as S-1 communities in Maine. An S-1 ranking means that a community type is
critically imperiled in Maine because of extreme rarity (five or fewer occurrences, or little
remaining acreage). Sandplain grasslands and pitch pine-heath barrens are linked through
succession. If a sandplain grassland is not maintained, it will eventually succeed to a pitch
pine-heath barren. Fire is believed to have been the historic mechanism for maintenance of
sandplain grasslands. In the absence of fire, or if fire is too infrequent, pitch pine and a
variety of ericaceous shrubs will invade the sandplain grassland. At Brunswick Landing, the
12
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sandplain grassland is largely contained within the Airport management district where it has
been maintained by mowing and/or fire, but the net result is that the area has remained as
grassland. The sandplain grassland at Brunswick Landing is one of only two such
occurrences of this community type in the state. The other, Kennebunk Plains, is owned by
MDIFW as part of the Kennebunk Plains Wildlife Management Area and managed
cooperatively by the Nature Conservancy. The pitch pine-heath barren has developed in an
area outside of the clear zone, where mowing is not conducted with any regularity. The
pitch pine-heath barren at Brunswick Landing is one of only three occurrences of this
community type in Maine. All of the Brunswick Landing pitch pine-heath barrens occur on
the west side on property owned by the Town of Brunswick. Due to these communities’
overall rarity in Maine, special management efforts should be considered to ensure their
continued existence.
4.2.4 Protected Species Management
There are four rare birds (Grasshopper Sparrow, Upland Sandpiper, Horned Lark, Vesper
Sparrow) and one rare plant (Clothed Sedge) known to occur at Brunswick Landing (Figure
4.1). All are protected under state law; however, none of these species are listed under the
federal Endangered Species Act. All four birds are migratory species, and therefore receive
some protection under the federal Migratory Bird Treaty Act. All are associated with the
Property’s sandplain grasslands and pitch pine-heath barrens. Management and protection
of these species at Brunswick Landing presently comes from maintenance of their habitat.
The birds are monitored periodically to assess numbers of breeding pairs. Current
vegetation management practices (semi-annual mowing) on the Airport management
district appear to be adequately providing for their habitat needs; however, additional
improvement should be possible by careful use of prescribed fire.
Clothed sedge has only recently been discovered (Newcomer 1998) and its particular
management needs are still being assessed. Little is presently known about the life history
requirements of the clothed sedge beyond that it tends to reproduce vegetatively more
frequently than by fruiting. This tendency offers a plausible explanation for the continued
health and persistence of this population under present management practices, which is
simply mowing. If there are no major natural disasters it should continue to persist under
the present level of management. Since the discovery of the original population in 1998,
three more populations have been identified. A total of four separate populations have now
13
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Figure 4.1 – Environmental Review - Fish and Wildlife Observation &Priority Habitat
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been located within the sandplain grasslands, which provides for greater flexibility in
prescribing management strategies for this species.
The response of this species to fire is unknown; therefore, great caution is advised in
establishing fire compartment boundaries. No more than one population should be included
in any particular fire compartment, and the response of that population to the burn should
be carefully monitored and documented prior to burning another compartment in which a
population of this plant occurs. There are two recognized time periods when this plant may
be more vulnerable than at other times. These are the spring growing season when the
plant is actively spreading vegetatively, and the late summer-early fall fruiting season when
the plant is setting seed. Initial burns in compartments in which a population of this species
occurs should probably not take place during these sensitive times. Possibly the safest time
for an initial burn in one of these compartments would be in winter. This is consistent with
burn strategies employed by the Nature Conservancy for the management of their sandplain
grasslands, and it has so far been documented to be compatible with management of
breeding populations of rare grassland birds.
4.2.5

Bird Hazard Management

Because flight operations are a large part of the daily regimen at Brunswick Executive
Airport (BXM), consideration must be given to the potential for bird-aircraft strike hazards.
A Wildlife Hazard Management Plan (WHMP) has been developed for BXM by the United
States Department of Agriculture’s (USDA) Animal and Plant Health Inspection Service –
Wildlife Services (APHIS-WS) section and is attached as Appendix A of this NRMP. Deer are
not presently a significant strike hazard; however, it appears that this is not entirely due to
the presence of the airfield wildlife fence. The fact that they rarely venture out toward the
runway probably has more to do with the extent of the clear zone turf and lack of cover
than the presence of the fence. Future risk of deer strikes can continue to be reduced
through active vegetation management and deer population management.
Bird strikes have occurred on occasion in the past, but these rarely have resulted in crashes.
Large flocking birds most commonly associated with bird strikes at BXM are crows and gulls.
Vegetation management is the primary tool being used by the Property to reduce the risk of
bird strikes. Management recommendations regarding specific bird species can be found in
the WZMP for BXM.
15
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4.2.6 Pest Control/Nuisance Wildlife Control
Brunswick Landing is in the process of finalizing an integrated pest management plan for the
prevention and control of household pests, undesirable vegetation, insect damage to
landscaping, domestic animal complaints, and nuisance wildlife. The plan stresses an
integrated approach to pest management and includes limited pesticide and herbicide
treatment of materials.
Most pest control issues are related to facilities at Brunswick Landing. The pests most
frequently dealt with are roaches and ants, but can also be rats and mice. Mechanical
controls and sanitation minimize use of chemicals for control of these pests.
In the past there has been little active control of undesirable vegetation at Brunswick
Landing. During field surveys conducted for the Navy, a number of areas were identified
where control of undesirable vegetation has become an issue. These include areas in the
sandplain grassland community where invasive species (both native and non-native) are
threatening slower growing native sandplain grassland species, a disturbed wetland where
purple loosestrife has begun to invade, and an old homesite and apple orchard that is being
overtaken by Japanese knotweed (Polygonum cuspidatum). Mechanical or chemical control
is likely to be required in these areas, and MRRA should coordinate with contracted Pest
Controllers to address this issue. Digging is not recommended for removal of Japanese
knotweed because it is easily spread by root fragments. Specific locations where invasive
species are an issue are discussed in the management district sections in which they occur.
Insect and disease damage to landscaped trees and shrubs did not appear to be a significant
problem at Brunswick Landing. The most common problem is damage to fruit trees caused
by caterpillars of the brown-tailed moth, which can defoliate host trees at high population
levels. When this type of problem occurs, MRRA should coordinate with contracted Pest
Controllers to conduct insect control for the urban shade trees. Fall removal of leaf nests
(mechanical control) of the brown-tailed moth is the normal method employed to control
damage to fruit trees on Brunswick Landing.
There are numerous pests that present potential threats to the forests at Brunswick
Landing. Several of pests that are persistent problems or have the potential to severely
16
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impact forested areas include gypsy moth, eastern spruce budworm, white pine weevil, and
balsam gall midge. MRRA can stay informed of these and other potential forest pests by
visiting the USDA Forest Service, Northeastern Area Forest Health Protection website.
Another specific natural resources management issue at Brunswick Landing is nuisance
wildlife control. Nuisance species identified include pigeons, starlings, beavers, raccoons,
skunks, woodchucks, and porcupines. Problems associated with these species are as
follows:


Pigeons and starlings are nuisances in the hangar areas. They sometimes build their
nests in places where they can become fire hazards, and they can transmit diseases
through their fecal material.



Beavers are a nuisance in the Mere Brook watershed. The most significant problem at
Brunswick Landing is the blockage of culverts that normally allow the flow of Mere
Brook tributaries to pass uninterrupted beneath the airfield and various roads. They also
alter the forest structure in the immediate vicinity of the ponds that they have created
by cutting down trees and shrubs that are preferred food sources. The trees and shrubs
left behind are those species that the beavers find to be less palatable or that are poor
dam-building material.



Woodchucks are not abundant at Brunswick Landing, but they can cause problems with
the tunnels that they excavate. If woodchucks establish residency in housing areas,
administrative areas, or any other area with high human traffic, they should be trapped
and removed as soon as possible.



Porcupines are primarily nuisances in the forested areas, where they damage trees.
Porcupines will girdle the tops of trees, which causes the tree to grow crookedly and
makes them more susceptible to attack by insects or disease. Porcupine populations
fluctuate from year to year, and the amount of damage that they do to the forest
fluctuates accordingly. Control may be warranted in areas where timber harvests are
planned.

The USDA APHIS-WS has published guidelines for identification and assessment of wildlife
damage, and methods for controlling the nuisance species.
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4.2.7

Habitat/Vegetation Management

Various forms of habitat/vegetation management are covered under the general fish and
wildlife, rare communities/ecosystems, bird hazard managment, pest control/nuisance
wildlife, wetlands, forest resource, erosion and sediment control, and urban shade tree
management sections. Habitat or vegetation management refers to any manipulation of the
existing vegetative cover to achieve a desired result. Forms of vegetation management
include:








mowing of office and industry areas,
maintenance of existing landscaping,
planting of new landscaping,
mowing the Airport Properties,
timber harvesting,
herbiciding undesirable invasive and/or exotic species, and
prescribed burning of the sandplain grasslands and pitch pine heath barrens.

4.2.8 Outdoor Recreation Management
Outdoor recreation on MRRA property currently includes such activities as golfing, hiking,
and biking. There are opportunities for a number of other outdoor recreation activities;
however, these need development and coordination with the Town of Brunswick.
4.2.9 Wetlands Management
In 1988, the Natural Resources Protection Act (NRPA) established state regulatory authority
over wetlands. The Department of Environmental Protection (DEP) oversees the permitting
process for all activities that affect wetlands in the state. The DEP maintains a regularly
updated website that provides necessary information on the state regulatory process for
wetland permitting and erosion and sediment control law. This site is linked to fact sheets
for designing and planning projects that may impact natural resources, issue profiles of
important laws, and information sheets on numerous related topics. The DEP coordinates
the screening and review of all permit applications. The DEP and federal review agencies
(USACE, USEPA, USFWS) review and issue permits for activities in freshwater wetlands.
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These agencies have developed streamlined permitting processes for activities related to
wetlands of different sizes and qualities. For coastal wetlands, however, the state and
federal agencies retain full permitting authority over wetlands of any size.
Proper wetland management, to include vernal pool management, begins at the planning
level. In order to properly manage the wetland resources at Brunswick Landing, wetlands
must be considered during the earliest stages of planning. To do this, planners must have
access to adequate information on the wetland resources present. The wetland inventory at
Brunswick Landing (Normandeau Associates 1998b) and the Environmental Impact
Statement (EIS) functional assessment of wetlands (Ecology and Environment, Inc. 2008) as
well as the EIS vernal pool survey report (Ecology and Environment, Inc. 2009) will assist
MRRA with the task of wetlands management. Development in the previously undeveloped
areas will likely require a full parcel wetland delineation as well as consultation with Maine
DEP, US Army Corp of Engineers and NRPA with regard to vernal pools.
Impacts to watersheds and floodplains can have an impact on wetlands. According to ME
DEP mapping, there are portions of two watersheds on the Property (Mere Brook,
Androscoggin River). There are state regulations governing activities within watersheds and
floodplains. These include the NRPA, Maine’s Stormwater Management Law, and its Erosion
and Sedimentation Control Law. Additionally, the State has designated the two watersheds
on Brunswick Landing, Mare (Mere) Brook and “UNNAMED TRIBUTARY TO
ANDROSCOGGIN RIVER” as Urban Impaired Streams (MEDEP 06-096c502 App B).
4.2.10 Forest Resource Management
There has been little active forest management at Brunswick Landing in the years since
acquisition. NASB lastly completed a forest inventory (U.S. Navy 1998). The results of that
inventory provide a basic foundation for management of the forest resources at Brunswick
Landing.
The forest inventory determined that 89 percent of the forested areas at Brunswick Landing
are in poletimber and sawtimber size classes (3 and 4), while only 11 percent are in
regenerating size classes (1 and 2). This largely reflects past land use history. The inventory
concluded that Brunswick Landing forested lands have solid potential as a managed forest
resource. The forested land is well stocked with mature white pine and northern red oak,
19
Midcoast Regional Redevelopment Authority

Natural Resource Management Plan

both of which respond well to management. Most of the mature stands were determined
to be fully stocked, but not yet in need of thinning. The exceptions were the pure hardwood
stands (H2, H3, and H4) and the oldest class of softwood-dominated mixed stands (SH4),
most of which were determined to be in need of thinning. Active forest management could
improve overall vigor and reduce the probability of future forest health problems. Because
the stands are still growing (no overmature or overstocked stands), they will respond well
to thinnings that remove lower grade trees and leave the higher grade trees.
The quality of the timber is fair to poor, reflecting conditions typical of unmanaged
hardwood stands or old field pine stands that followed agriculture or other intense
disturbance. The quality of the timber could be improved with active forest management,
however in the absence of active management, the Brunswick Landing forests would not be
expected to experience immediate problems. The mature fully stocked stands would
transition into overmature and overstocked stands within the next 20 to 60 years. In time,
the older trees will begin to die off, creating small interior forest openings, which will allow
some regeneration on the forest floor. Allowing the forest to naturally succeed creates a
slowly changing mosaic of vegetational communities. This gradual shift in the vegetational
communities creates new habitats, allowing gradual shifts in wildlife species dominance.
Overall forest biodiversity is enhanced through this process. Some stands at Brunswick
Landing should probably be allowed to progress in this direction; however, active
management in at least some of the stands could provide more diversity in the forest’s age
structure and species composition. This is especially true in some of the red pine and white
pine plantations. A greater diversity of age structure and species composition in the forests
results in a greater diversity of available habitats for wildlife. Detailed descriptive statistics
on the timber resources at Brunswick Landing are found in the forest inventory report (U.S.
Navy 1998). The report includes forest stand data, figures, maps, tables, and an executive
summary that describes the forest resources and provides the necessary foundation for
active forest management.
Utilizing data from the forest inventory, MRRA in consultation with the Maine Forestry
Service, should coordinate any timber harvest or forest resource management actions.
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4.2.11 Erosion and Sediment Control
An important management issue at Brunswick Landing is erosion and sediment control.
Erosion and sedimentation problems have both direct and indirect costs associated with
them. Erosion damages property, which can result in decreased property values. Correction
of erosion problems is often an expensive undertaking. Excessive sedimentation in
receiving waters or wetlands resulting from erosion can result in higher costs for
stormwater treatment or may even require expensive corrective measures to restore
impacted wetland habitats or impaired receiving waters. At present, the primary cause of
erosion at Brunswick Landing is construction activity. Erosion and sedimentation problems
can also occur as a result of improperly planned timber harvests.
In 1997, the State of Maine enacted new legislation that mandates the use of erosion and
sediment control measures for any activity involving filling, displacing, or exposing soil or
sediment. The law requires that any person conducting activities of this nature take
measures to prevent unreasonable erosion of soil or sediment beyond the project site or
into a protected natural resource. Erosion control measures are required to be in place
before the activity begins. Agricultural fields are exempt from this law, and forest
management activities conducted in accordance with Maine Land Use Regulation
Commission standards are deemed to be in compliance.
Future timber harvesting at Brunswick Landing also has the potential for causing erosion
and sediment control problems. Future timber harvesting at Brunswick Landing is primarily
expected to be conducted for specific natural resources management purposes, including,
but not limited to, vegetation management, habitat management, overall forest health, and
wildlife management. As with construction activities, erosion problems can be minimized
during and following timber harvests through the implementation of forestry best
management practices.
4.2.12 Stormwater Management
Stormwater management is a recurring management issue at Brunswick Landing. To
address this issue, MRRA is developing a Stormwater Pollution Prevention Plan (SWP3). This
plan will assign responsibility for stormwater management activities at Brunswick Landing to
the Facilities Manager. The State of Maine has revised its stormwater management law to
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not allow construction projects that include 20,000 square feet or more of impervious area
or five acres or more of disturbed area in the direct watershed of a body of water most at
risk from new development, or one acre or more of impervious area or five acres or more of
disturbed area in any other area, without prior approval of the State. Additionally, as
portions of Brunswick Landing are presently considered to be in an at-risk watershed,
certain development projects at Brunswick Landing will require State coordination and/or
approval. There are a variety of activities that are exempt from this law, including those
construction projects that are covered by federal discharge permits. Additionally, MRRA
seeks opportunity to reduce impervious surfaces in its development thereby increasing
filtration, increasing water quality, and enhancing natural resources.
There are four primary nonpoint source pollutants at Brunswick Landing: pesticides, runway
deicing agents, fuel (and fuel byproducts), and sediment. Limited pesticide use occurs in the
industrial area and at the golf course. The use of these chemicals is heavily regulated in both
areas and only administered by qualified personnel. Runway and taxiway deicing are
accomplished by the application of sodium formate and potassium acetate. Glycol run-off
from aircraft deicing activities is not discharged into the stormwater system, but captured
via an on-site glycol recovery system and stored in 90,000 gallon above ground storage
tank. Another major nonpoint source pollutant issue at Brunswick Landing is fuel and other
petroleum based compounds. Commonly known as POLs (for Petroleum Oil and
Lubricants), these come from fueling operations, airplane maintenance, vehicle
maintenance, industrial machinery operations, and many more such activities. POLs also
come from private vehicles. POLs are important pollutants because their breakdown
compounds are known carcinogens. Collectively, the group of fuel and oil breakdown
compounds is known as polynuclear aromatic hydrocarbons (PAHs).
The State of Maine maintains a water quality ranking system for bodies of water in the state.
The ranking is according to water quality, and each rank has an associated biological
standard.


A “Class AA” ranking indicates the highest quality water. No discharges are permitted
into these waterways, and no impoundments are allowed. The biological standard for
this ranking is that the habitat is natural and free flowing, with aquatic life as naturally
occurs.
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A “Class A” ranking indicates high quality water. Certain types of discharges are
permitted, and impoundments are allowed. The biological standard for this rank is the
same as for Class AA, except that the water does not have to be free flowing.



A “Class B” ranking indicates good water quality. Discharges of well-treated effluent are
allowed in these waters. The biological standard is that the habitat is unimpaired, and
the water quality is sufficient to support life stages of all indigenous aquatic species.



A “Class C” ranking indicates low water quality. These waters just meet the interim goals
of the Federal Water Quality Act as fishable/swimmable waters. The biological standard
for this rank is that ambient water quality is sufficient to support life stages of all
indigenous fish species. These waters are somewhat impaired.

Waters that fail to meet the standards of the above rankings are deemed to be in nonattainment of goals of the Federal Water Quality Act, and are considered impaired. The
Property presently conducts routine water quality analysis at numerous locations, and also
conducts aquatic invertebrate sampling at a number of sites, to facilitate ranking of the
Property waters.
Based on 1997 results, monitoring indicates that at the entry onto Brunswick Landing and at
the resurface after the runway, Mere Brook is “Class B”, the Picnic Pond Tributary is in “Non
attainment”, and at the exit from Brunswick Landing, after the Picnic Pond tributary joins it,
Mere Brook is “Class C”.
4.2.13 Natural Resources Damage Assessment
In order to fulfill the mission of providing the facilities, services, and material support for the
six home-based squadrons at NAS Brunswick, the Navy was required to store and dispense
fuel to keep the aircraft in operation. Total annual fuel throughput at NASB was
approximately 14,250,000 gallons, making fuel the largest potential spill threat. The two
areas at which spills were most likely to occur were the Jet Fuel Storage Installation (JFSI)
and the refueling area. The JFSI area drained toward the Androscoggin River while the
refueling area drains toward Picnic Pond, Mere Brook, and eventually Harpswell Cove. The
Androscoggin River, Mere Brook, and Harpswell Cove are all environmentally sensitive areas
that must be protected from the damaging impacts of a major spill.
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In 1993, a spill occurred at the JFSI. A total of 63,000 gallons of JP-8 jet fuel spilled into two
unnamed tributaries of the Androscoggin River. The spill made its way to the marshes along
the Androscoggin River. After that spill occurred, NASB took steps to prevent this from
happening again. NASB developed a Spill Prevention Control and Countermeasures Plan
(SPCC Plan) that specifies courses of action and appropriate contact persons in the case of a
spill. Additionally, NASB significantly modified several drainage systems to handle spills and
improve stormwater treatment.
The modifications were as follows:
1.

Northern Runway/Taxiway and JFSI Stormwater Management. Because the JFSI is
located within its boundaries, this watershed has the highest potential for stormwater
pollution. Three stormwater retention ponds have been constructed in this watershed
for the primary purposes of spill remediation and pollution prevention.
a. JFSI Underflow Weir. This weir was constructed at the request of the Maine DEP
following the JFSI fuel spill. It will serve to retain the periodic discharge of small
amounts of weathered JP-5 that could result from remediation and to control any
future oil spills. The weir is located on an unnamed tributary of the Androscoggin
River, approximately 100 feet south of the JFSI fence line.
b. Northeast Runway Spill Control Dam. This structure is located approximately 100
yards to the west of the JFSI Underflow Weir on the other branch of the unnamed
tributary of the Androscoggin River. This dam is designed to retain waters from the
Taxiway I facility as well as the stormwater of the extreme northern sections of the
ramp and Taxiway H. This facility functions as a first line of defense for spill
response as well as a wet treatment /sedimentation trap.
c. JFSI Retention Pond. This structure is located to the north of the previous two
structures. Although this structure has created a significant pond and provides wet
treatment benefits, its main purpose is total spill control in the event of the
catastrophic failure of one or more tanks at the JFSI. This pond is the last line of
defense for a fuel spill at the JFSI, and is designed to capture all surface runoff from
a catastrophic spill.
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2.

The Picnic Pond System. The Picnic Pond system is a system comprised of three ponds.
This system is the repository for stormwater that drains from over 80 percent of the
Brunswick Landing industrial area.
a. Dike “A”. Dike A is the first structure located directly behind the former Property
theater. This dike is designed to slow the effluent originating at outfall SWBrunswick Landing/(NASB)-009. Because of the operations of the airfield, a large
portion of the year-round pollution contributed by the Property is polycyclic
aromatic hydrocarbons (PAHs), which are unavoidable by-products of aircraft and
vehicle operations. Fortunately these products are heavier than water and rapidly
settle out. The retention pond at Dike A collects and concentrates PAHs for
periodic removal and serves as a sedimentation pond to trap road sand.
b. Dike “B”. Dike B is located approximately 200 yards downstream of Dike A. This
structure is directly behind the former Niteflite Club. As with Dike A, this structure
has a dual purpose as a line of defense for spill control and as a stormwater
retention pond. The pond created by this structure provides valuable wet
treatment of stormwater discharges. Contaminants, such as propylene glycol are at
least partially retained behind this structure. This provides the wetlands that have
developed behind this Dike a chance to break these pollutants down to low levels
before discharging to the Picnic Pond.
c. Picnic Pond. The Picnic Pond serves as the last line of defense for spill control
originating from the industrial area. It also serves as a final settling basin for
stormwater prior to release into Mere Brook.

3.

Mere Brook Spill Control Dam. This structure is located at the outfall of the south ramp,
within the Weapons Compound, adjacent to Mere Brook. This structure also has a dual
role. First and foremost, this structure is an underflow structure that provides significant
protection to Mere Brook in the event of a large fuel spill on the south ramp. Secondly, it
serves as a retention pond allowing for wet treatment of stormwater and PAHs removal.

Natural resources damage assessment begins with the knowledge of both the natural
resources at risk and the nature of the material that has been spilled. The largest volume of
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material stored and dispensed on property currently is aviation fuel. The FlightLevel
Aviation Fuel Farm has the capacity to store 30,000 gallons of aviation fuel at any one time.
It is stored in two Above Ground Storage Tanks (ASTs). Other major fuels stored on
Property are heating fuel (#2 and #4 Kerosene), unleaded gasoline, and diesel fuel. These
last three are stored in relatively small quantities at scattered locations around the property,
and have little potential for generating a major spill. Fuels in general have the potential to
cause considerable environmental damage when spilled in large quantities; however, they
can be effectively cleaned up and in many cases the environment can be eventually restored
to its pre-spill condition.
The Androscoggin River system is a freshwater river system, with many small tributaries
feeding into it. One such tributary collects the surface runoff from two small, unnamed
intermittent tributaries that originate in the northern portion of the Property, and conveys it
into the Androscoggin River. A major spill in this portion of the Property used to be able to
reach the Androscoggin via these tributaries, but would now be captured behind one of
three separate spill control structures. The spill control structures should be very effective
in preventing serious damage to the most environmentally sensitive habitats along the
Androscoggin River.
The natural resources that are now most at risk are those that exist within the portions of
the two branches of the unnamed tributaries that are behind the first line spill control
structures. If the spill is large enough to get past the first line spill control structures, it
would be captured within the JFSI retention pond located directly to the north of the other
control structures. All three areas are located along fairly steep-sided ravines with full
coverage by vegetation. The vegetation in the first line spill control areas is primarily upland
vegetation growing on moderately well to very well drained soils. Its wildlife value is
moderately low, with no rare species and no exceptional habitat. It is expected that in the
event of a major spill, the vegetation behind these structures could be significantly
damaged. It should also be expected that the vegetation would fully recover following
clean-up.
The vegetation in the JFSI retention pond area exhibits more diversity, with zones of
wetland and upland communities. Here the slopes are vegetated by upland species growing
on well-drained soils, and the lower portions of the slopes are vegetated by wetland species
growing on poorly drained soils. The wetlands grade into open water habitat directly behind
the dam. Again, no rare species or exceptional habitats are found here, however the greater
diversity of habitats available gives this area higher wildlife value.
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Also, the material spilled may be more difficult to clean up in the wetland soils and
vegetation. This area would also be expected to make a full recovery following clean-up,
though it would likely take longer to do so.
The Mere Brook/Harpswell Cove system is a freshwater stream/estuarine cove system. The
main branch of Mere Brook originates off Property to the northwest. It passes across the
Property, running beneath the runways via a culvert. It passes through the Weapons
Complex and off-Property to the east before joining an unnamed tributary flowing south
from the Picnic Pond dam. After joining this tributary, it turns back to the south and
reenters the Property after passing beneath New Gurnet Road in the Weapons Complex.
Mere Brook begins to be tidally influenced from this point south. From here it meanders to
the southwest where it empties into Harpswell Cove. The portions of this system that are
most at risk from spills are the headwater areas of Picnic Pond, Picnic Pond itself, and the
main branch of Mere Brook immediately below its outlet beneath the south ramp area of
the runway complex. These at-risk areas are mostly heavily vegetated non-tidal freshwater
wetland habitats.
The Picnic Pond headwater drainages receive the stormwater discharge from more than 80
percent of the industrial area of the Property. The Picnic Pond Spill Control System is
located on the west branch. The first structure in this system is Dike A, which is designed to
slow the flow of effluent or spills. With a capacity of only 10,000 to 15,000 gallons, this
structure can overflow quite easily during a major rainfall event. This portion of the control
system is impacted the hardest in the event of a spill. The flora and fauna in this area is very
limited, however, with very little available habitat. Primary impacts would be to aquatic
invertebrates and herbaceous wetland vegetation. These would recover quickly following
clean-up. The second structure in this system is Dike B, located approximately 200 yards
downstream from Dike A. Dike B also only has a capacity of 10,000 to 15,000 gallons, and
can therefore overflow easily in a major rainfall event.
There is more wetland habitat diversity here, and consequently greater diversity of
invertebrate and vertebrate fauna. Depending on the nature of the material spilled, cleanup in this area could be difficult. The wetland vegetation itself will help trap, filter, and
breakdown the contaminants, but the aquatic invertebrate and vertebrate fauna may be
destroyed.
This area would be recolonized once the vegetation has had a chance to filter out the
contaminants. The final structure in this system is the Picnic Pond dam. This dam was
rebuilt in 1998 after it washed out in a major storm. A spill must travel a considerable
distance through forested and scrub/shrub wetland habitats before reaching the head of
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Picnic Pond. Prior to construction of the current spill control dikes, this wetland drainage
was subjected to a long history of stormwater-conveyed contamination.
The Mere Brook/Harpswell Cove system is also at risk from spills originating on the south
ramp of the runway complex. There is only one spill control structure on this stretch of the
Mere Brook system. This is an underflow weir that captures flow from runoff from the
south ramp of the runway as it mixes with the waters of Mere Brook at the point where the
brook exits the culvert beneath the runways. This structure offers some protection for
Mere Brook from
fuel spills because
the water passes
beneath the weir.
Fuel, which is less
dense than water,
is left floating on
the water’s surface
behind the weir.
For standard
stormwater runoff
or very minor spills
this is adequate
protection.
If a large spill were
to occur on the
south ramp, the
underflow weir
would not be
adequate, and fuel
would be
discharged into
environmentally
sensitive wetlands.

Figure 4.2 Brunswick Landing Watersheds

The portion of Mere Brook that flows eastward from the runway culvert is comprised of
extensive emergent and scrub/shrub wetlands with high wildlife habitat values. Attempts to
physically clean up aviation fuel from this area would likely do more harm than good.
Depending on the time of year that a spill occurred, burning of oiled vegetation may be an
alternative clean-up method that could be employed here.
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The portion of Mere Brook that lies between the runway complex and the exit culvert
beneath the main Weapons Complex road is an area heavily favored by beavers for
construction of dams. Beaver activity in this area has created the broad expanses of
emergent and scrub/shrub wetlands that occur at the site. These wetlands provide valuable
stormwater filtering functions and provide an added spill control structure that could help
protect more environmentally sensitive wetlands downstream. The beaver dams in this
location have been viewed by Property personnel as a detriment rather than a benefit and
are routinely breached to restore free flow. In the absence of more effective manmade
stormwater or spill control measures; however, the Property may want to consider allowing
beavers to dam this area.
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5.0 Management District Recommendations

5.1 Natural Resources Management Plan Districts
In order to better facilitate effective management of the natural resources of MRRA
controlled properties at Brunswick Landing, the Property has been divided into three
management districts (Figure 5.1).

LEGEND:
Community Mixed Use and
Business / Technology
Industries District
Airport District
Natural Areas / Recreation
District

Figure 5.1 MRRA Management Districts
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Primary management issues are identified and discussed for each district. Management
recommendations are made to address specific management issues. A brief description of
each land management unit follows.


The Community Mixed Use & Business/Technology Industry Management District
encompasses much of the north and eastern portion of the MRRA’s Property, where
the majority of the industrial and administrative facilities are housed.



The Airport Management District includes the runways and taxiways, buildings and
hangars, and the clear zones to the north and south of the runways.



The Natural Areas / Recreation Management District include significant natural areas
and habitat, forest, and the property golf course.

5.1.1 Community Mixed Use & Business/Technology Industry Management District
Primary Management Issues
 Pest Control/Nuisance Wildlife
 Forest Resource Management




Erosion and Sediment Control
Stormwater Management
Installation Restoration Sites

This district encompasses primarily developed land, where the predominant land use is
professional office and industrial facilities. The land area in this district not covered by
impervious surfaces such as buildings and parking lots, is open land vegetated by planted
grasses. The open areas are maintained in a mowed condition. With the exception of trees
originally planted for landscaping purposes and several small stands of trees in the northern
end, there is no tree canopy in this district.
5.1.1.1 Pest Control/Nuisance Wildlife
Pest control and nuisance wildlife issues occur routinely in this management district.
Historical problems include feral cats as well as unwanted birds roosting which nest along
buildings. MRRA should consult APHIS-WS guidelines for the control of nuisance wildlife.
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5.1.1.2 Forest Resource Management
There are several stands of forest in the northern portion of this management district. The
stands located between the SeaBee Compound access road and State Route 24 are mostly
mature hardwood and mixed hardwood-conifer stands. These stands have considerable
aesthetic value, as they provide a visual screen for the Property along Route 24. In the Fall,
the hardwoods provide a show of attractive colors. Thick tangles of shrubs and vines
surround the edges and line the wetland drainages, but the interiors of these stands are
mostly open.
The largest stand of forest in this district is located on the south side of the SeaBee
Compound access road, and is an unmanaged white pine plantation that appears to be
about 35 years old. This stand has never been thinned and is overcrowded. The canopy is so
tightly closed that there is no understory at all. The only significant wildlife value of this
stand might be as a shelter from severe winter weather. The quality of the wood from these
trees would be poor for lumber, but could be used as pulpwood. Thinning of this stand is
unlikely to significantly improve the quality of the released trees, though wildlife value
would be improved by the increase in understory vegetation that would occur.
5.1.1.3 Erosion and Sediment Control
Erosion and sediment control is primarily an issue in this district when development or
redevelopment takes place. All present and future land-disturbing activities in the district
should incorporate appropriate erosion and sediment controls in an effort to reduce
nonpoint source pollution that could result from those activities. An appropriate erosion and
sediment control plan should be developed for proposed development activities. Guidance
for developing project erosion and sediment control plans can be found in The State of
Maine’s Erosion and Sediment Control BMPs (ME DEP 2003).
5.1.1.4 Stormwater Management
Stormwater management is a significant natural resources management issue in this
management district. Stormwater runoff and its associated nonpoint source pollution are
primarily channeled to the south and east through stormwater drains and roadside ditches.
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It is discharged into stormwater outfalls that convey water into a system of dikes and
impoundments, which serve as BMPs for stormwater abatement prior to the water
emptying into Mere Brook and Harpswell Cove. The rest of the runoff from this district is
channeled through the stormwater system to the north. This runoff is discharged through a
stormwater outfall into the spill prevention impoundments north of the former JFSI. These
impoundments serve as BMPs for stormwater abatement prior to the water emptying into
tributaries of the Androscoggin River.
MRRA operates under the Multi-Sector General Permit (Stormwater Discharge Associated
with Industrial Activity) MER05C027 issued by the Maine DEP.

Community Mixed Use & Business/Technology Industries
Management District
Primary Management Recommendations


Maintain the majority of hardwood and mixed hardwood-conifer stands along
the northern boundary for their aesthetic value. Conduct periodic inspections
of these stands for forest health.



Consider thinning or harvesting and regenerating the stand. Place the stand
into a regular management cycle to maintain its overall health and improve
wildlife value.



Continue monitoring stormwater outfalls in this unit for compliance with
MRRA’s Multi-Sector General Permit (Stormwater Discharge Associated with
Industrial Activity).
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5.1.2 Airport Management District
Primary Management Issues
 Deer Management
 Rare Communities/Ecosystems
 Protected Species
 Bird Hazard Management
 Habitat/Vegetation Management
 Wetland Management
 Stormwater Management


Installation Restoration Sites

The Airport Management District is the largest single management district on the Property.
It currently covers an area of approximately 990 acres. Included in this district are all of the
runways, taxiways, ramps, hangars, and buildings associated with the airfield.
Approximately 30 percent of the land area in this district is covered by impervious surfaces
such as the runways, taxiways, and ramps. Much of the remainder is open grassland that is
maintained by mowing. Tree canopy is restricted to portions of the Property golf course in
the southernmost section of this district. The entire district lies on a glacial outwash plain
comprised mainly of well-sorted and well-drained glacial till. The Property’s sandplain
grassland is located off the north end of the runway complex.
5.1.2.1 Deer Management
Deer management is a primary issue in this district; however, few problems exist at present.
Deer must be kept out of this unit to minimize potential deer-aircraft strikes. To deter deer,
fences enclose the entire district. While deer have not been a problem on the runways in
recent years, it is likely that vegetation management practices in the clear zone are
responsible for keeping the deer away from the runways. Limited food and cover are
available for the deer within this district at present. Should deer become seriously
overpopulated on the Property, they could begin to venture out into this area in search of
what little food is available. It is important, therefore, that the Property manage the deer
population to prevent this occurrence.
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5.1.2.2 Rare Communities/Ecosystems
This management district is the site of one of the Property’s two state listed rare natural
communities. The naturally occurring sandplain grassland (Figure 5.2) is located at the north
end of the runway complex, and partway along its western side. A considerable amount of
additional sandy grassland exists further down the western side and in between the
runways and taxiways. This portion of the grasslands was significantly disturbed by the
construction of the airfield runways, and now is vegetated by a mix of sandplain grassland
species and introduced species.
All of these areas are presently maintained by mowing. The frequency of mowing is usually
greater in the areas between the runways and taxiways than in the rest of the grasslands.
The lower frequency of mowing in the natural sandplain grassland appears to be allowing
the invasion of many undesirable species that could be detrimental to the maintenance of an
open graminoid community, such as common milkweed, chokecherry, pitch pine, white pine,
Japanese knotweed, and numerous non-native grasses. Some of these species may be
controllable by mechanical means, but others like the Japanese knotweed are most
successfully treated with a combination of cutting and use of herbicide. MRRA should
coordinate with the commercial landscape applicators to have the patches of Japanese
knotweed treated with herbicide.
As a supplement to mowing, another management strategy for the Brunswick Landing
sandplain grasslands is to reintroduce fire to the system. It is believed that these grasslands
were naturally maintained by fire, and that where fire was infrequent they succeeded to
pitch pine-heath barren communities. The Nature Conservancy owns the only other
sandplain grassland in Maine, which they are now actively managing it with prescribed fire.
They have learned valuable lessons regarding the reintroduction of fire into this type of
system, and Brunswick Landing can benefit from the knowledge that they have gained.
One of the most important lessons is that only a small portion of the grassland should be
burned each year. The reason for this is that there is so little of this habitat type left that if
critical habitat for protected species were rendered temporarily uninhabitable, it would
seriously affect recruitment of those species into the system. The timing of prescribed
burns should be planned to minimize potential impacts to protected species.
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Because only small areas should be burned in any given year, this management strategy will
not replace maintenance by mowing. Mowing will need to be continued on the remaining
unburned areas each year.
The Airport Manager is responsible for ensuring the runway and taxiway safety areas, object
free areas, and imaginary surfaces are cleared and graded to protect aircraft movements on
the ground and in the air. Governing regulations are FAA Advisory Circular 150/5300-13,
Airport Design, and FAR Part 77, Objects Affecting Navigable Airspace.
For a Runway Design Code of C-III
requirements include, but are not limited
to:
 Runway Safety Area (RSA):
Centered on the runway centerlines, the
RSA is 500 feet wide and extends 1,000
feet beyond the runway ends. Areas must
be cleared, graded and mowed, and have
no potentially hazardous ruts, humps,
depressions, or other surface variations.
 Runway Object Free Area (ROFA):
Centered on the runway centerlines, the
ROFA is 800 feet wide and extends 1000
feet beyond the runway ends. The
clearing standard requires clearing the
ROFA of above ground objects protruding
above the RSA edge elevation. This
includes tall vegetation, such as trees.
Objects non-essential for air navigation or
aircraft ground maneuvering purposes are
not allowed in the ROFA.
 Taxiway Safety Area (TSA):
Centered on the taxiway centerline, the
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TSA is 175 feet wide. Areas must be cleared, graded and mowed, and have no
potentially hazardous ruts, humps, depressions, or other surface variations.
Airport Imaginary Surfaces: Objects of natural growth that penetrate the imaginary
horizontal, conical, primary, approach or transitional surfaces shall be cleared.

The Airport Manager is also responsible for implementing FAA Advisory Circular 150/520033B, Hazardous Wildlife Attractants on or Near Airports, and to “minimize wildlife risks to
aviation and human safety while protecting the Nation’s valuable environmental resources”.
To protect the birds and aviation safety areas the Airport mows grass areas as follows:







Runway and Taxiway Safety Areas: Areas adjacent to runways will be maintained as
required by FAA safety regulations. Mow as needed to prevent surface variations.
Avoid mowing fields, other than the RSA and TSA, between May 1 and August 1. Birds
typically start arriving at nesting sites in early May. Many have two clutches that
should be independent by the end of July.
Any burning should take place in early spring, before the arrival of birds in early May.
If burning, rotate such that 50% or less of the grassland is burned at one time. Burn at
3-6 year intervals, though specific growth conditions on the airport will determine
this.
Reseeding of disturbed areas should utilize native grasses. Common, native grasses
suitable for most sites in the northeast include warm season grasses such as big
bluestem, little bluestem, Indian grass and switch grass.

5.1.2.3 Protected Species
The natural sandplain grassland and the previously disturbed grassland between the
runways provides important habitat for the five state listed species discussed in Section 2.8
of the NASB’s INRMP (2001); four grassland birds, and one grassland plant. All are state
listed though they are not federally listed.
Management strategies for the birds are inseparably linked to vegetation management
strategies. The four birds (grasshopper sparrow, upland sandpiper, horned lark, and vesper
sparrow) exhibit different niche preferences for nesting sites within the grassland
community. This makes it even more important to burn only small areas at a time.
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Grassland bird populations at Brunswick Landing have been monitored through bird surveys
conducted by the MDIFW and USDA APHIS-WS. Continuing these surveys would provide
valuable information on the status of these species in the state.
Because of the higher frequency of mowing in the disturbed grassland between the runways
and taxiways, fire may not be needed to prevent invasion by woody species. Fire could
however, help shift vegetative dominance away from non-native grasses back toward
dominance by native species. This is not a certainty as some of the non-native grassland
species are equally as tolerant of fire as the native species. If mowing is continued, and it is
conducted during the nesting season of protected species, mower height should be set no
lower than ten inches to minimize the potential destruction of nests.
The disturbed grassland areas between the runways and taxiways are the preferred nesting
sites for the upland sandpiper and horned lark. The grasshopper sparrow prefers the
natural sandplain area, but does not like extensive litter cover to be present. This species
responds very well to carefully managed prescribed burning of the grassland community. It
actively selects grassland sites that have gone through one year of growing season
following a burn. These areas remain attractive to the sparrows for up to five years
following the burn.
Vesper sparrows are the only species in this group that could potentially be negatively
affected by prescribed burning in this management unit. This species typically likes
grassland habitat that is beginning to succeed to a pitch pine-heath community. Prescribed
fire is likely to halt this succession in portions of the grassland that are presently being
invaded by pitch pine. This should not be detrimental to the overall population; however,
because considerable habitat of this type exists outside of this management unit. Most of
the vesper sparrows at Brunswick Landing probably already nest in those areas, and few
would therefore be displaced by this action.
Very little is known about the life history of the rare plant, the clothed sedge that occurs in
the grassland community. It is unknown whether this species tolerates fire; therefore, fire
should be applied to the populations with utmost caution. It is known that the species
reproduces itself vegetatively in most circumstances and rarely sets seed. This reproductive
mechanism severely limits its dispersal capabilities and makes a population extremely
vulnerable to extirpation from even a single catastrophic event.
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To help prevent an accidental human-induced catastrophic event, the four populations and a
buffer zone around them should be carefully flagged and signs installed warning that an
endangered species is present within the flagged area. The flagged areas should be mowed
only once or twice a year either at the end of the growing season after any seed produced
have set, or very early in the growing season before the plant has expended much energy in
new growth. The presence of four separate populations of this species at Brunswick
Landing provides some flexibility in prescribing management alternatives. Initially, a small
prescribed burn might be tried in an area with one population, and the response of that
population to the burn could then be carefully monitored. To minimize risk of adverse
effects to that population, the first burn should be conducted either in early spring (prior to
spring green up) or in early fall (after fruiting and seed set). Both of these time periods
would also avoid conflicts with breeding and nesting activity of the rare grassland bird
species.
The grassland should be surveyed periodically to monitor the status of the four known
clothed sedge populations, and to search for new populations. This will be particularly
important once prescribed fire has been introduced into the vegetation management
strategy for this management unit. Due to the overall lack of life history information for this
species, the effect of any management actions undertaken at Brunswick Landing will be of
interest to the scientific community. This applies whether the action proves to be beneficial
or detrimental. It is just as important for natural resources managers to know what doesn’t
work as what does.
5.1.2.4 Bird Hazard Management
The Airport Management District vegetation is managed to reduce the risk of bird-aircraft
strike hazards. At present there is fairly low risk of birdstrikes in this area. The low
vegetation (no greater than ten inches in height) is unattractive to many species, and should
continue to be maintained in its present general condition. Species specific
recommendation management techniques from storage of trash to dispersion of water
along the paved areas can be found in the Brunswick Executive Airport Wildlife Hazard
Management Plan (WHMP). The rare bird species that breed in the grassland habitat of the
runway complex are all low-flying, non-flocking species that spend the majority of their time
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on the ground. They represent very little strike risk, and are essentially able to coexist with
airfield operations without difficulty.
Species that pose the greatest potential for causing damaging strikes are crows, gulls, and
migrating flocking birds. Crows and gulls are often attracted to open grassy areas such as
airfields, where they forage for insects. Flocking birds that most often represent a threat
are such species as grackles, blackbirds, and starlings. Most of the birdstrikes that have
occurred in past years have been with one of these groups. The wild turkey population is
expanding at Brunswick Landing, and flocks may venture out into the edges of the
management district searching for insects, but they pose little bird-aircraft strike risk. The
airport’s WHMP addresses ways to minimize the potential for birdstrikes with any of these
species.
5.1.2. Habitat/Vegetation Management
All of the primary natural resources management issues in this district are linked to
habitat/vegetation management. The interrelationships between the different needs for
vegetation management provide the key for successfully integrating management of natural
resources in this district. Different vegetation management alternatives are needed in
different areas. Improvements to rare communities and habitats that would be beneficial to
the protected species while still maintaining the safety and integrity of flight operations
would be the most desirable condition to strive for in this district. The grassland needs to be
maintained as a grassland in order to meet all of these needs. The invasion of woody plants
in this district is contrary to the needs of the rare species, enhances the attractiveness of the
area to unwanted wildlife such as deer, and compromises the safety and integrity of flight
operations.
5.1.2.6 Wetlands Management
A large area of emergent and scrub/shrub wetlands presently exists along the southwestern
end of the management district. This area does not have open water to attract waterfowl,
and therefore does not likely pose a significant bird-aircraft strike risk in that regard. It may
attract deer because of the available cover and browse. Another area of emergent
wetlands is found in the central portion of the runway complex, between the inboard and
outboard runways. This area does not possess open water either, and is also unlikely to
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pose a significant bird-aircraft strike threat. Both wetlands likely receive stormwater runoff
from portions of the runways and are probably performing important stormwater treatment
functions. These wetlands have potentially been degraded as a result of the runoff, but
should be protected for the water quality functions that they provide.
5.1.2.7 Stormwater Management
Stormwater management is a major issue in this district. The runoff from the majority of this
complex is channeled into the Property’s stormwater outfalls and from there into the
Androscoggin River watershed and the Mere Brook/Harpswell Cove watershed. The runoff
may include many contaminants including petroleum, oil, lubricants, deicing agents,
nutrients, and sediments. The stormwater control system in the Androscoggin River
watershed appears to be more than adequate to handle the stormwater load from the
northern section of this management unit. The stormwater control system in the Mere
Brook watershed may be less adequate to handle the stormwater load coming off the
industrial areas and the southern portion of the runways, taxiways, and ramps. This is
particularly true with regards to the underflow dam on the main branch of Mere Brook
where it exits the culvert beneath the runway. The dam does provide reasonable protection
for Mere Brook during regular storm events, however, the structure is easily overloaded
during a major storm event. Such discharges have the potential to impact water quality in
Mere Brook. This system should be examined for the potential to install additional
stormwater runoff controls such as wetlands created for stormwater treatment.
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Airfield Management District
Primary Management Recommendations


Implement a deer management program on the property to help control the
population and keep the potential for deer-aircraft strikes as low as possible.



Continue to take measures, such as using prescribed fire as a management tool,
to enhance the habitat quality of the sandplain grassland community in order
to protect the state-listed birds occurring there.



Coordinate with the appropriate authorities to control the invasion of Japanese
knotweed by chemical treatment.



Post signs and flag areas to identify clothed sedge populations. Mowing or
burning in these areas should only be conducted in early spring or in late
summer.



If mowing is conducted in this management unit during any portion of known
breeding/nesting seasons of the rare birds, mower height should be set no
lower than ten inches to minimize potential destruction of nests.



Coordinate with APHIS-WS, MDIFW and MNAP to conduct periodic surveys of
the grassland habitat at Brunswick Landing to monitor the status of the known
clothed sedge populations, and to try to locate additional populations.



Coordinate with APHIS-WS and MDIFW to continue breeding bird surveys for all
state-listed grassland bird species that occur at Brunswick Landing.



Refer to BXM Wildlife Hazard Management Plan to specific species
recommendations.



Assess the potential to construct additional stormwater treatment wetlands
where Mere Brook exits from the culvert under the runways.

42
Midcoast Regional Redevelopment Authority

Natural Resource Management Plan

5.1.3 Natural Areas / Recreation Management District
Primary Management Issues
 Pest Control/Nuisance Wildlife
 Habitat/Vegetation Management
 Wetlands Management
 Forest Resource Management
 Stormwater Management
 Installation Restoration
This management district is currently located in the southwest portion of the Property and is
primarily the golf course recreation area.
5.1.3.1 Pest Control/Nuisance Wildlife
Pest control and nuisance wildlife issues in this management district primarily relate to golf
course maintenance. The Lessee manages the golf course, is responsible for pest
management there, and follows BMPs for prevention of pollution of receiving waters.
5.1.3.2 Habitat/Vegetation Management
There are several levels of intensity of vegetation management practiced in this
management district. The most intense management is associated with the maintenance of
the golf course. Here the fairways and greens receive some form of daily attention that can
include mowing, raking, aeration, watering, fertilizing, or application of pesticides.
5.1.3.3 Wetlands Management
Parcels of this management district contain wetlands. The golf course wetlands are
associated with a drainage that originates in the southwestern portion of the airfield.
Initially beginning as a broad mixed class emergent-scrub/shrub bog, the wetland drainage
descends rapidly down through steep-sided ravines to the east of the golf course driving
range. It then turns to the east and empties into two retention ponds that are aligned in
series. The upper pond has extensive emergent wetlands due to the high amount of
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naturally occurring sedimentation that has taken place. The two ponds and their associated
wetlands are presently performing critical water quality protection functions, prior to the
release of the water into the western side of Harpswell Cove. The steep forested side slopes
of the ravines need careful protection from disturbance in order to prevent accelerated
deposition of sediment into these wetlands.
It is not anticipated that new development will be taking place in this district in the near
future; however, if any new land disturbing activities are planned, a wetland impacts
determination should be made. Several of the wetland communities that are found in this
district are some of the best examples of those natural communities to be found on the
Property.
5.1.3.4 Forest Resources Management
The forests in this management district are primarily comprised of mesic mixed hardwoodconifer stands in size classes 3 (poletimber) and 4 (sawtimber) and also include both red and
white pine plantations. The stands are for the most part fully stocked, and could be thinned
if necessary to release the highest quality trees. Over the next 20-60 years they will
transition to mature stands and some of the canopy trees will begin to die. This will create
snags for wildlife as well as small forest openings that promote regeneration. The resulting
mosaic of habitats will allow for greater species diversity than is presently found here. A
prescription for each grouping area should be developed in consultation with a professional
forester.

Natural Areas / Recreation Management District
Primary Management Recommendations


Continue to work with IF&W to monitor and establish best management
practices for significant natural areas.



Review current golf course grounds maintenance practices to ensure that
environmentally beneficial landscape practices are being used.
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6.0 Summary of Recommendations

Management recommendations that were described for each management unit of MRRA
controlled property at Brunswick Landing are summarized in the following section. Funding
availability may affect the project scheduling and implementation. Additionally, though
there may be various landowners, projects involving development within management
units, to include building and landscaping, should reference MRRA Community Design
Guidelines (WBRC/Ekistics Planning & Design, July 2010).
Each recommendation or guideline is assigned to one of three categories: Environmental
Compliance, Environmental Stewardship, or Environmental Awareness. Environmental
Compliance recommendations are largely those that are driven by federal or state laws,
regulations, or standards. Environmental Stewardship recommendations are activities that
demonstrate MRRA’s commitment to being responsible stewards of the land entrusted to
its care.
Environmental Compliance


Continue monitoring stormwater outfalls in this unit for compliance with MRRA’s
Multi-Sector General Permit (Stormwater Discharge Associated with Industrial
Activity).



Continue compliance with land use restrictions in deed covenants.

Environmental Stewardship


Continue to coordinate with MDIF&W and MNAP in the development of MRRA
Natural Resource Management Plans and projects.



Continue to work with MDIF&W and MNAP to monitor and establish best
management practices for significant natural areas.



Maintain the hardwood and mixed hardwood-conifer stands along the northern
boundary for their aesthetic value. Conduct periodic inspections of these stands
for forest health.
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Consider thinning or harvesting and regenerating the forest stands. Place stands
into a regular management cycle to maintain its overall health and improve wildlife
value.



Implement a deer management program on the property to help control the
population and keep the potential for deer-aircraft strikes as low as possible.



Continue to take measures, such as using prescribed fire as a management tool, to
enhance the habitat quality of the sandplain grassland community in order to
protect the state-listed birds occurring there.



Coordinate with the appropriate authorities to control the invasion of Japanese
knotweed by chemical treatment.



Post signs and flag areas to identify clothed sedge populations. Mowing or burning
in these areas should only be conducted in early spring or in late summer.



If mowing is conducted in this management unit during any portion of known
breeding/nesting seasons of the rare birds, mower height should be set no lower
than ten inches to minimize potential destruction of nests.



Coordinate with APHIS-WS and MNAP to conduct periodic surveys of the grassland
habitat at Brunswick Landing to monitor the status of the known clothed sedge
populations, and to try to locate additional populations.



Coordinate with APHIS-WS and MDIFW to continue breeding bird surveys for all
state-listed grassland bird species that occur at Brunswick Landing.



Once the property’s Bird Management Plan is complete, incorporate appropriate
recommendations from it into this document.



Assess the potential to construct additional stormwater treatment wetlands where
Mere Brook exits from the culvert under the runways.

Environmental Awareness


Take steps to inform Brunswick Landing residents of environmental issues and
increase levels of environmental awareness. A periodic newsletter can provide an
excellent forum for disseminating current environmental information (including
warnings regarding nuisance wildlife), soliciting community involvement in
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environmental projects, and educating the community on issues of environmental
stewardship.


Encourage community involvement in property natural resources issues whenever
possible to help foster a sense of community pride in the property’s ongoing efforts
to provide a safe, clean environment for its residents and its neighbors.

This plan identifies seventeen primary management recommendations. Implementation is
prioritized foremost with Environmental Compliance matters dictated by federal or state
regulation. Further, MRRA is committed to continuing its environmental stewardship efforts
in an open, collaborative, and comprehensive manner.
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