


4.  NATURAL RESOURCES 
Introduction

Some of the most important natural resources in Woolwich include Nequasset Lake (a public water supply for several communities), the Kennebec River, Merrymeeting Bay, the Sasanoa River, Back River, extensive mudflats and coastal wetlands, and a large diversity of wildlife habitat.
Watersheds

The term “watershed” describes an area of land that drains downslope to its lowest point.  The water moves through a network of drainage pathways, both underground and on the surface of the land. Watershed areas are defined by ridge lines that direct the runoff from precipitation into brooks, streams, rivers, lakes, ponds, and eventually to the ocean. The entire land surface is, in fact, a series of watersheds that abut one another. The delineation of watersheds shows how water runs off the land, where it accumulates and how it ultimately collects into larger bodies of water.  
Watershed areas are significant because pollutants such as soil, nutrients, bacteria, oils, and heavy metals are swept from land surfaces and carried through the watershed by runoff water which enters various water bodies and subsequently has an effect on their quality.  This form of pollution is called nonpoint source pollution, so named because it may occur anywhere in the watershed, as opposed to coming from a single discharge point.  Land use activities are the primary sources of nonpoint source pollution.  Development areas, including roads, parking lots, buildings, farming, and timber harvesting are all potential nonpoint sources that can cause or contribute to water quality problems.
The lower Kennebec River watershed in Woolwich encompasses two major drainage areas, the Kennebec River and its Back River tributary. These, in turn, are comprised of several smaller drainage areas that are listed in Table 1 and shown on the watershed map at the end of this section. The Nequasset Lake watershed, at 7,476 acres, is the largest single watershed in Woolwich.
	Table 1

Watersheds Located in Whole or in Part in Woolwich

	Watershed
	Acres
	Percent of Town
	Town Share of Watershed

	Lower Kennebec River
	
	
	

	1.   Merrymeeting Bay
	7444
	3
	7

	2.   Chops Creek
	2,137
	10
	98

	3.   Brox (Brocas) Brook
	2,074
	9
	100

	4.   Days Ferry
	498
	2
	100

	5.   Towesic Neck
	266
	1
	100

	Back River Tributary
	
	
	

	6.   Back River Creek
	1,898
	8
	100

	7.   Nequasset Lake
	7,476
	31
	60

	8.   Lower Nequasset Brook
	590
	3
	100

	9.   Barley Neck
	742
	3
	100

	10. Brookings Bay
	2,160
	10
	100

	11. Montsweag Bay
	3,935
	18
	35

	Total
	22,520
	
	


    Source: 1991 Comprehensive Plan

Nequasset Lake Watershed. The Nequasset Lake watershed encompasses about 20 square miles, extending more than 11 miles in length from Calls Hill in Dresden to an area below Murphy’s Corner Road in Woolwich (see map at the end of this section). At its widest point, it is about three miles across taking in a portion of Wiscasset to the east and extending beyond Route 127 to the west. 
Approximately half of the rain that falls within the watershed infiltrates underground to replenish sources of groundwater. The other half travels overland during spring snowmelt and runoff from rainstorms, finding eventual passage to the lake by way of the 15 tributaries that drain the watershed in a pattern like the veins of a leaf. Rainfall outside the watershed travels in other directions to other stream systems such as the Sheepscot and Eastern Rivers. All together, a land area 29 times its size replenishes the lake. 

Nequasset Brook is the main tributary to the lake. It begins in Dresden and flows into the lake at the north end. It continues its journey from the outlet at the south end where the land restricts above the dam. At this point, it is no longer part of the Nequasset Lake Watershed. Table 2 summarizes the extent of the watershed in Woolwich, Dresden and Wiscasset.

	Table 2

Summary of Nequasset Lake Watershed

	Town
	Town Land Area

(Acres)
	Watershed Area

(Acres)
	Town Share of Watershed
	Watershed as % of Total Town Area

	Woolwich
	24,067
	7,476
	60%
	31%

	Dresden
	20,623
	4,280
	34%
	21%

	Wiscasset
	16,474
	797
	6%
	5%

	Total
	61,164
	12,533
	100%
	21%


    Source: 1991 Comprehensive Plan
Rivers and Streams 
In addition to almost 11 miles of Kennebec River shoreline, there are 30 miles of streams that run at least six months of the year (perennial), and 35 miles of streams that run only seasonally or in periods of heavy rainfall (intermittent). The condition of the shoreland corridors of these streams can have a direct and immediate influence on water quality, the survival of fish and wildlife, and the scenic beauty of the Town. If tree cover is removed, the ability of the vegetation to slow down and remove contaminants and sediments from stormwater runoff before it enters the stream is significantly reduced. Even buffers along intermittent streams are important, because most pollution runs off the land when the streams are most active during spring snow melt. Fish and other aquatic species also depend on tree cover to shade their water habitats, while various species of wildlife use stream corridors for moving between their breeding, nesting, hunting and feeding areas. Stream corridors are known as “riparian” habitat. Table 3 contains a summary of the Town’s rivers and streams.
	Table 3
Miles of Shoreland

	Watershed
	Miles/Water Body
	Perennial Stream
	Intermittent Stream

	1. Merrymeeting Bay
	4.1 Kennebec River
	-
	1.0

	2. Chops Creek
	1.2 Kennebec River
	5.8
	0.5

	3.Brox (Brocas) Brook
	2.5 Kennebec River
	3.6
	3.7

	4. Days Ferry
	2.5 Kennebec River
	-
	0.8

	5. Towesic Neck
	2.2 Kennebec River
	-
	0.2

	6. Back River Creek
	3.4 Han.B.
	2.0
	4.3

	7. Nequasset Lake
	5.2 Neq. Lake
	10.5
	15.0

	8. Lower Nequasset Br
	-
	1.6
	-

	9. Barley Neck
	3.6 Sas. R
	1.3
	0.9

	10. Brookings Bay
	6.8 Brook B.
	0.7
	3.0

	11. Montsweag Bay
	6.9 Monts. B.
	4.9
	5.1

	Total
	31.4
	30.4
	34.5


Source: 1991 Comprehensive Plan
The Maine Department of Environmental Protection classifies all surface waters that are not great ponds into four categories: Class AA, A, B, and C. These classifications are defined by legislation with Class AA being the highest classification, with outstanding and high levels of protection. Class C, on the other end of the spectrum, is suitable for recreation and fishing, yet higher levels of bacteria and lower levels of oxygen are allowed. 

Title 38 MRSA Section 468 contains a complete description of water quality classifications and specifications. According to this statute, rivers and streams in Sagadahoc County that drain directly or indirectly into tidal waters, including the Kennebec, are Class B. 

Class B waters. The law states in part that Class B waters must be of such quality that they are suitable for the designated uses of drinking water supply after treatment; fishing; agriculture; recreation in and on the water; industrial process and cooling water supply; hydroelectric power generation except as prohibited under Title 12, section 403; navigation; and as habitat for fish and other aquatic life. The habitat must be characterized as unimpaired.

The dissolved oxygen content of Class B waters may not be less than 7 parts per million or 75% of saturation, whichever is higher, except that for the period from October 1st to May 14th, in order to ensure spawning and egg incubation of indigenous fish species, the 7-day mean dissolved oxygen concentration may not be less than 9.5 parts per million and the 1-day minimum dissolved oxygen concentration may not be less than 8.0 parts per million in identified fish spawning areas. Between May 15th and September 30th, the number of Escherichia coli bacteria of human and domestic animal origin in these waters may not exceed a geometric mean of 64 per 100 milliliters or an instantaneous level of 236 per 100 milliliters. In determining human and domestic animal origin, the department shall assess licensed and unlicensed sources using available diagnostic procedures. 

Discharges to Class B waters may not cause adverse impact to aquatic life in that the receiving waters must be of sufficient quality to support all aquatic species indigenous to the receiving water without detrimental changes in the resident biological community.

Zoning of perennial streams. Perennial streams are generally very small streams which carry flowing water, continuously recharged by groundwater (underground springs) or surface runoff regardless of weather conditions. Perennial streams are now subject to local shoreland zoning requirements, including a requirement for a 75-foot buffer strip adjacent to the stream.  
Nequasset Lake
Nequasset Lake is the primary source of supply for the Bath Water District and a back-up for the Brunswick Water District. Good quality surface water supplies, as well as high-yielding groundwater supplies, are rare in coastal Maine, especially ones as close to population centers as Nequasset Lake. The lake is also one of the few freshwater lakes in the region available for fishing and enjoyment of nature. 

Since the lake is a Great Pond, the water rights, and the land underneath, are held in trust by the State. In 1915, the Legislature gave the Bath Water District the right to use it as a public water supply. 
The Bath Water District (BWD) serves approximately 3,500 residences and businesses with a population of about 15,000 people. Water is provided to Bath, Brunswick, West Bath and Woolwich. The BWD also serves parts of Wiscasset and Edgecomb via the Wiscasset Water District, for whom it is the sole supplier. 

The BWD obtains 100% of its water from Nequasset Lake, which it treats and pumps into two tanks and approximately 50 miles of pipe. The system includes 345 public and 61 private hydrants. The estimated average daily water use is 1.8 million gallons per day (MGD), with a peak use of 2.5 MGD.
The 430 acre lake is relatively shallow and warm, with an average depth of 25 feet. The deepest hole is 63 feet. Water passes through it slowly, replacing the entire volume just over twice a year. The water is replenished by springs and upstream tributaries, although the relative contribution of each source has not been determined. 

The safe yield of a water supply is the amount that can be used each day without depleting the resource. If more water is drawn off than is naturally replaced over time, the level of a lake or well will gradually lower. A number of years ago, consultants Fay, Spoffard and Thorndike calculated that 5.5 million gallons per day (mgd) can be safely withdrawn from Nequasset while still maintaining the requisite water flow through the fishways in the dam. This amount is three times the amount pumped on an average day, and enough of an excess to allow water to be drawn for two or three months without replacement. 
Water levels in the lake fluctuate several feet or less during the year. The Water District manages the lake level by controlling gateways in the dam which it owns. The District also owns the fishway where it maintains sufficient year-round flow to sustain the alewife run.
Nequasset Lake Water Quality Overview. The Maine Department of Environmental Protection (Maine DEP), the Bath Water District (BWD) and the Volunteer Lake Monitoring Program (VLMP) have collaborated in the collection of lake data to evaluate present water quality, track algae blooms, and determine water quality trends. This data does not include bacteria, mercury, or nutrients other than phosphorus. 
Water quality monitoring data for Nequasset Lake has been collected since 1977. During this period, five years of basic chemical information were collected in addition to Secchi Disk Transparencies (SDT). In summary, based on information obtained from MaineDEP, the water quality of Nequasset Lake is considered to be below average based on measures of SDT, total phosphorus (TP), and chlorophyll-a (Chla). The potential for nuisance algal blooms on Nequasset is high.

Water quality measures: Nequasset Lake is a slightly colored lake (average color is 29 Standard Platinum Units, or SPU). Lakes with an SPU reading in excess of 30 can have reduced transparency readings and increased phosphorus values. In terms of visibility, Nequasset Lake has average SDT (Secchi Disk Transparency) of 3.9 meters (13 feet). The range of water column TP for Nequasset Lake is 10-14 parts per billion (ppb) with an average of 12 ppb, while Chla ranges from 1.3 – 7.7 ppb with an average of 3.9 ppb. Recent dissolved oxygen (DO) profiles show moderate DO depletion in deep areas of the lake. The potential for TP to leave the bottom sediments and become available to algae in the water column (internal loading) is moderate. Oxygen levels below 5 parts per million stress certain coldwater fish, and a persistent loss of oxygen may eliminate or reduce habitat for coldwater species. 

Table 4 contains a summary of key water quality measurements in Nequasset Lake for the period 1977 through 2006.

Threats to Lake Water Quality

Development within lake watersheds and the use of the lakes themselves pose several kinds of threats to stream and lake water quality. There are several kinds of land use and development impacts that can have an adverse effect on both streams and lakes. Erosion and sedimentation from shorefront and watershed area development, agriculture, timber harvesting, existing and new roads, ditches, building sites and driveways can add to both the sediment loading and phosphorus loading of lake waters.  Failing septic systems, due to age, poor design, improper installation and/or maintenance can add unacceptable nitrate and other nutrient loads plus bacterial and/or viral contaminants to surface waters.  Pesticides and fertilizers in storm water runoff can pose a hazard to lake water quality.  Gas, oil, and human waste discharges from homes or boats on lakes can also pollute lake waters.  In recent years, a new threat has been added to the list: Invasive aquatic (plant) species.  This threat includes milfoil and several other species. 

Lake Phosphorus.  One of the most potentially serious impacts on lake water quality is the gradual increase in phosphorus concentrations in lake water due to additional phosphorus loading from development in lake watersheds.  Relatively small additions of phosphorus essentially “fertilize” a lake and cause more of the microscopic algae to grow. Increased algae reduces water clarity, uses up oxygen at the bottom of the lake as it decomposes and can eventually lead to nuisance algae blooms. In the absence of oxygen at the bottom of a lake, a chemical reaction can also occur than can cause additional phosphorus to be released from the bottom sediments. If a lake is allowed to reach this stage, it can be very difficult and expensive to restore. Lake decline can also damage a lake’s cold water fishery and cause shorefront property values to plummet.

Strategies to reduce the negative impact from new development on water bodies include education about lakeside and watershed area development to limit phosphorus inputs and regulations that limit runoff, thereby reducing phosphorus export to the lake. Runoff can be limited by various means such as vegetative strips, proper road ditching, shorter road lengths, limited number of lots, and holding ponds. 

	Table 4

Nequasset Lake Water Quality Summary

	
	Mean Color

(SPU)
	Mean Secchi Disk (m)
	Total Phosphorus

(ppb)
	Chlorophyll-a

(ppb)

	1977
	
	3.6
	10
	4.0

	1978
	
	3.3
	
	

	1979
	
	4.0
	
	

	1989
	
	4.0
	
	4.7

	1990
	
	3.4
	
	2.5

	1991
	
	3.7
	
	3.4

	1992
	
	4.2
	
	3.6

	1995
	46
	3.1
	
	

	1996
	28
	4.7
	13
	4.4

	1997
	25
	4.6
	14
	1.3

	1998
	
	2.9
	
	

	1999
	
	3.8
	
	

	2000
	
	4.0
	
	

	2001
	24
	4.6
	14
	3.4

	2002
	21
	4.2
	9
	7.7

	2003
	
	4.2
	
	

	2004
	32
	4.1
	15
	4.4

	2005
	
	4.2
	
	

	2006
	34
	3.2
	15
	3.5

	Average
	29
	3.9
	12
	3.9




Source: Department of Environmental Protection, 2005

Invasive Aquatic Species.  Lake ecosystems in the United States and Canada face threats from at least 11 “invasive aquatic species” of plants. To date four of these eleven species have appeared in Maine lakes, currently infecting 28 waterbodies (as of 2008 VLMP Report). The four species are; Variable Water-milfoil, Eurasian Water-milfoil, Curly Leaf Pondweed and Hydrilla. The other seven invasive plant species, not yet established in Maine, include Parrot Feather, Brazilian Elodea, Finwort, Water Chestnut, European Naiad, European Fog-bit, and Yellow Floating Heart. Each of these species is established in at least one state or province adjacent to or near Maine.

Invasive plants, alien to local lake ecosystems, where they become established, grow rapidly and can be spread by boaters who may unknowingly, or even knowingly, carry plant fragments on boats, trailers or fishing equipment from one lake to another. They can have severe impacts on lake ecosystems by displacing similar species, decreasing biological diversity, changing habitat and biotic communities and disrupting the food chain.  These changes can have socioeconomic consequences, such as the impairment of fishing and other forms of recreation, as well as decreased property evaluations on the waterfront properties of the affected waterbody. 

MDEP List of Lakes Most at Risk from New Development. MaineDEP maintains a list of lakes which are considered to be at greatest risk from new development. Criteria for being on the “Lakes at Risk” list are: (A) waterbody is a public water supply; or (B) the waterbody is identified by MaineDEP as being either in violation of GPA water quality standards or has been identified as being particularly sesiteve to eutrophication based on current water quality, potential for internal recycling of phosphorous, potential as a cold water fishery, volume and flushing rate or projected growth rate in the watershed.  Nequasset Lake is on that list due to its usage as a public water supply. 
MDEP Nonpoint Source Priority Watershed List. MaineDEP maintains a list of lakes which are considered to have significant economic value from a regional or state perspective and are considered “high priority” for water quality protection.  The Priority Watershed list consists of 181 lakes.  All of the lakes on this list have water quality that is either impared, or threateneed to some degree from nonpoint source pollution (polluted runoff) from land use activities in their watersheds. Nequasset Lake is on this list due to its use as a public water supply and the fact that there are few alternative drinking water supplies.
Wetlands

Wetlands are considered those areas where water is the primary factor controlling the plant and animal life found there.  Although often overlooked as simply unbuildable land, wetlands play a significant role in the overall ecological balance of the environment.  Wetlands provide many functions beneficial to humans because they:

1. Act as filters by slowing water flow, absorbing nutrients and thus enhancing water quality;

2. Absorb excess water during high flows and reduce peak period flows, thus reducing the dangers of flooding;

3. Often are aquifer discharge areas which release stored waters during periods of low flow;

4. Provide critical breeding, nesting and feeding areas for a wide range of fish and wildlife; and

5. Provide important open space and passive recreation opportunities.

Because wetlands are ecologically important in all the ways described above, and because they are vulnerable to filling, dredging, draining or other alterations to make them suitable for or supportive of development, these activities are regulated at the federal, state and local levels of government. The Army Corps of Engineers and the Maine Department of Environmental Protection regulate activities in wetlands of all sizes.

Based on the National Wetlands Inventory maps for Woolwich, roughly 10% of the Town consists of wetlands.  These are shown on the Development Constraints Map at the end of this section of the Plan. The most important of these wetlands from a wildlife standpoint are shown on the Critical Natural Resources Map, also at the end of this section.

Floodplains

One hundred year floodplains are generally limited in extent in Woolwich because of narrow, steep stream channels. As shown on several development constraints maps at the end of this section of the Plan, floodplains are most extensive in low, flat wetland areas and where streams enter bays or the Kennebec River. Flooding has not been a major problem for Woolwich because development is generally located outside of floodplain areas and there are still extensive forests, wetlands, and wooded shoreland corridors to control floodwaters naturally. 
Rising sea level is a long-range concern for coastal areas generally. As reported in the State of Maine Hazard Mitigation Plan, the Maine Geological Survey (MGS) estimates that the ocean has risen about six inches since 1900, and is currently rising at a rate of about 1/10 inch per year. The result has been increased flooding, erosion of coastal bluffs and landslides. MGS is currently projecting two additional feet of sea level rise by the year 2100. As shown on the Marine Critical Natural Resources Map at the end of this section of the Plan, there are several small areas of bluffs in Brookings Bay and Montsweag Bay that have coastal bluffs with landslide hazards.
The Town of Woolwich has a Floodplain Management Ordinance that regulates its floodplains. The Town is a member of the National Flood Insurance Program.
Groundwater 

Ground water is defined as subsurface water found in the saturated soils and water-bearing bedrock cracks. It’s upper level, which rises and falls seasonally, is called the water table. An aquifer is a sand, gravel or porous rock formation which contains recoverable volumes of water. Precipitation and surface water infiltrate into the soil and replenish the aquifers. Ground water moves through this saturated zone by gravitational forces and discharges as springs or into wetlands, lakes and ponds. 

According to information obtained from the Maine Geological Survey, bedrock wells in Maine most often yield relatively small quantities of water. The median yield for a bedrock well is between three and six gallons per minute.  Approximately 35% of bedrock wells drilled in Maine yield 10 or more gallons per minute.  
There have been no detailed studies to determine the quantity and quality of Woolwich’s groundwater supplies. However, the Town of Wiscasset, where hydrogeological conditions are probably similar, has conducted a reconnaissance study which found that, based on well survey data, the majority of wells are drilled wells with an average depth of 200 feet. The yield from wells and springs ranged from less than a gallon per minute, to 75 gallons per minute.
Wildlife Habitat 
Woolwich has always had an abundance of wildlife and a diverse range of habitats for plants and animals.  This level of abundance and diversity have historically been supported by the large areas of undeveloped land and the many riparian and wetland habitats that link these larger undeveloped blocks.  

Beginning with Habitat Program. A number of State agencies and conservation organizations are working together to secure Maine’s outdoor legacy through a program called “Beginning with Habitat.” The program is a habitat-based landscape approach to assessing wildlife and plant conservation needs and opportunities. The goal of the program is to maintain sufficient habitat to support all native plant and animal species currently breeding in Maine by providing each Maine municipality with a collection of maps and accompanying information depicting and describing various habitats of statewide and national significance.  These maps provide communities with information that can help guide conservation of valuable habitats.

The agencies participating in the Beginning with Habitat program include the Natural Areas Program of the Department of Conservation, the Department of Inland Fisheries and Wildlife, the Maine Audubon Society, the State Planning Office, the United States Fish and Wildlife Service, and the Maine Cooperative Fish and Wildlife Service. 
Types of Habitat in Woolwich.  The Beginning with Habitat Program has identified three general types of habitat in Woolwich (these are shown on maps at the end of this section):

1. 
Riparian habitat.  Riparian habitat includes the transitional zones between aquatic habitats and wetlands and dry or upland habitats and includes the banks or shores and streams, rivers, ponds and lakes, and the upland edge of wetlands. Riparian habitat provides habitat for many plants and animals occurring in Maine. Towns have the opportunity to protect a large portion of riparian habitat simply by fully enacting and enforcing Maine’s shoreland zoning provisions. This includes a 75-foot buffer around larger streams and a 250-foot buffer around rivers, lakes, ponds and non-forested wetlands greater than 10 acres.  Woolwich’s riparian habitat includes land areas adjacent to Nequasset Lake and wetlands of 10 acres or more. 

2.
Large habitat blocks.  Large habitat blocks provide habitat for certain plants and animals not already included in riparian habitat (number 1, above) or high value habitats (number 3, below). Large habitat blocks are relatively unbroken areas of habitat which includes forest, grassland/agricultural, water or wetlands.  “Unbroken” means that the habitat is crossed by few roads, and has relatively little development and human habitation. These blocks are especially important to species with large home ranges, such as bobcat, and other species such as the black-throated blue warbler, who may have small home ranges but will only be successful over the long term in larger habitat blocks. Large blocks are also more likely to include a wider diversity of species than smaller blocks. 

Blocks between one and 19 acres are home to species typical of urban and suburban landscapes (e.g. raccoons, skunks, squirrels). Blocks of 250 acres begin to provide habitat for area-sensitive birds that are uncommon in smaller forests and grasslands such as the veery and scarlet tanager and the grassland species upland sandpiper and grasshopper sparrow. Moose, bald eagles, goshawks and similar species usually require 500 to 2,500 acres while blocks greater than 2,500 acres may hold the full complement of species expected to occur in Maine.

About a third of the Town of Woolwich consists of large habitat blocks. As shown on the Critical Natural Resources Map, there are two such areas between Routes 127 and 128; one north of Old Stage Road and east of Route 127, and one south of Route 1 and north of Murphys Corner Road.
3.
High value plant and animal habitats.  High value plant and animal habitats include rare plant locations and rare or exemplary natural habitat (for deer, waterfowl and wading birds, heron rookeries), and rare animal locations (for endangered species and species of special concern), as identified and mapped by the Natural Areas Program and the Department of Inland Fisheries and Wildlife. High value habitat for United States Fish and Wildlife Service priority trust species is also included. Several of these habitats are protected under State law but may warrant further local protection. High value plant and animal habitats in Woolwich are shown on the High Value Plant and Animal Habitats map and include the following: 

Rare or exemplary natural communities. The Maine Natural Areas Program tracks natural communities that are rare or outstanding examples of common types. Estuarine and saltwater areas and freshwater wetlands are included in this category.
Rare plant locations. There are dozens of rare plant locations along Chops Point and the Kennebec and Sasanoa Rivers.
Essential wildlife habitats. These are areas that are protected by Maine’s Endangered Species Act. They include areas currently or historically providing physical or biological features essential to the conservation of an endangered or threatened species in Maine and which may require special management considerations. These areas have been identified and mapped by the Department of Inland Fisheries and Wildlife through rulemaking procedures following Maine’s Administrative Procedures Act. Since 1989, designation criteria and protection guidelines have been developed for bald eagles, roseate terns, least terns and piping plovers. 

The Maine Endangered Species Act prohibits state agencies or municipal governments from permitting, licensing, funding or carrying out projects that would significantly alter a designated Essential Habitat or that would violate its protection guidelines. If a project site is partly or wholly within an Essential Habitat, it must be evaluated by IFW before state/municipal permits can be approved or project activities can occur.

Woolwich’s essential habitat includes six bald eagle habitats as shown on the High Value Plant and Animal Habitat maps.
Significant Wildlife Habitats. Title 38 MRSA Section 480 identifies habitats protected under the Natural Resources Protection Act (NRPA). Included in the definitions section (480-B) is “Significant wildlife habitat,” which means areas that have been mapped by IFW or are within any other protected natural resources including:

· Habitat for listed endangered/threatened animal species;

· High/moderate value deer wintering areas;

· High/moderate value waterfowl/wading bird habitat;

· Shorebird nesting, feeding, and staging areas; and

· Seabird nesting islands.

Significant wildlife habitats in Woolwich include coastal waterfowl/wading bird habitat, deer wintering area and inland waterfowl/wading bird habitat. 

Marine Resources
Merrymeeting Bay. The northwestern corner of Woolwich sits on Merrymeeting Bay, the largest freshwater tidal bay on the Eastern Seaboard north of the Chesapeake. The Bay, and related river segments, make up one of the northernmost staging areas for migrating waterfowl on the Atlantic Flyway.

Lower Kennebec. The Lower Kennebec River is ranked among Maine’s most outstanding rivers because of its rich fisheries, historic, wildlife, scenic, and other natural values. It is one of the two most important areas in the State for wintering populations of bald eagles. Back River is an important tributary to the Kennebec, delineating Montsweag Bay, Brookings Bay and Nequasset Lake as part of the system.

Alewives. Nequasset Lake supports one of the largest alewife runs in the State. Each spring, alewives migrate up the Sasanoa River and Nequasset Brook from the ocean to Nequasset Lake to spawn. Some are also known to migrate up into Back River Creek. The adults then return to the ocean from August to October. The lake provides spawning and nursery habitat. The Bath Water District, under a long-standing agreement with the Town, maintains sufficient water flow and keeps the fishway in good repair so as to maintain the run. The Town leases the right to trap the fish each spring to a commercial fisherman who sells them for bait. The productivity of the run fluctuates periodically
Mudflats. The mudflats of Montsweag and Brookings Bay historically have been the primary flats in Woolwich producing clams and bloodworms. Bloodworms are used for sport fishing bait for striped bass and smelts. The location of these mudflats is shown on the Marine Critical Natural Resources Map at the end of this section of the Plan.
Coastal Wetlands. Coastal wetlands are extensive in bay areas where they cover about two percent of Woolwich’s land area. They provide habitat for important members of the foodchain, including fish species sought by Maine’s commercial fishing fleet, and they add to the beauty and visual diversity of the Town. 
Table 5 shows the number of marine licenses in Woolwich by year, including dealers and resident harvesters, as well as the count of lobster traps fished by residents.

	Table 5

Summary of Marine Licenses and Traps by Year


	
	2001
	2002
	2003
	2004
	2005
	2006

	Dealers
	2
	3
	3
	3
	5
	6

	Resident Harvesters
	66
	78
	67
	66
	62
	64

	Total Lobster Trap Tags
	3,125
	3,055
	3,055
	3,205
	2,280
	2,305


Source: Maine Department of Maine Resources 

Analysis and Key Issues
The following analysis has been prepared in response to requirements in the State rules relating to preparation of comprehensive plans.

Water Resources
1.
Are there point sources (direct discharges) of pollution? If so, is the community taking steps to eliminate them? There are several point sources of pollution, including a number of permitted, overboard discharges in the Sagadahoc Ferry area, as well as several failing septic systems. The Bath Water District is taking steps to mitigate point sources that might impact Nequasset Lake. The District’s efforts include purchasing land or conservation easements. 
2. 
Are there non-point sources of pollution related to development, agriculture, forestry or other uses that are affecting surface water resources and riparian areas? If so, are existing regulations sufficient to protect these resources? 

In 2005, the Maine Rural Water Association, working with Nequasset Lake sourcewater protection stakeholders, prepared a Sourcewater Protection Plan for Nequasset Lake. The purpose of the Plan is to reduce or eliminate potential and existing risks to Nequasset Lake. The Plan consists of a series of tasks aimed at public education and watershed protection, while avoiding adverse impacts to other activities in the watershed. The Plan found that water quality is currently below average with a high potential for nuisance algae blooms. 
BWD is currently working on the implementation phase of a grant received through the Androscoggin Valley Soil and Water Conservation District to remedy erosion sites and other potentially problematic areas identified in a 2007 watershed survey. Efforts include working with the Woolwich’s Road Commissioner to address real and potential problems caused by culverts and road runoff. 
According to the Bath Water District (BWD) website, the District owns approximately 370 acres of watershed land, only a small fraction of the 21 square miles that make up the entire watershed. BWD does, however, own roughly 70% of the shoreline around the lake and restricts activities that could potentially contaminate the water. BWD participates in frequent lake patrols within the watershed and monitors water quality on an ongoing basis. Swimming is prohibited, except at the south end of the lake near the State boat launch area. The use of boats with motors larger than 10 horsepower is prohibited. 

3. 
Are point and/or non-point sources of pollution threatening groundwater supplies? The biggest threats to groundwater include septic systems. There is also a concern that people building near the old dump could be adversely impacted if the groundwater in that area becomes contaminated.
4. 
Are public groundwater supplies and surface water supplies and their recharge areas adequately protected? Are any public water supply expansions anticipated? If so, have suitable sources been identified and protected?  There is a concern that Nequasset Lake may not be adequately protected from the adverse impacts of future land use development. The BWD does not anticipate any major expansions of the service area. 
5.
What non-regulatory measures can the community take to protect or enhance water quality? Are there opportunities to partner with local or regional advocacy groups that promote water resource protection? Public education is an important tool in protecting water resources. The Bath Water District and the Woolwich Conservation Commission have continued to make public education a top priority. The use of Best Management Practices recommended by MaineDEP can also protect water quality.
6. 
Do local road construction and maintenance practices and standards adequately protect water resources? Do public works crews and contractors use best management practices in daily operations (e.g. salt/sand pile maintenance, culvert replacement, street sweeping, public works garage operations)? The Woolwich Road Commissioner regularly attends workshops and seminars on best management practices, and also works with the BWD on protecting Nequasset Lake.
7. 
Are floodplains adequately identified and protected? Does the community participate in the National Flood Insurance Program? If not, should it? If so, is the floodplain management ordinance up to date and consistently enforced?  Woolwich participates in the National Flood Insurance Program. For the most part, floodplains do not affect many areas beyond the intertidal zone.  
Critical Natural Resources

1.
Sufficiency of existing regulations to protect critical natural resources. Current laws and regulations provide a great deal more protection than was the case in prior years. However, there is room for improvement. This Plan contains a number of strategies for strengthening the Town’s ordinances.
2.
Consistency of shoreland zoning regulations. Woolwich complies with the State’s Shoreland Zoning Law. Woolwich will be updating shoreland zoning to stay consistent with State rules in 2009.

3.
Non-regulatory measures to protect critical resources. Public education is an important tool in protecting water resources. The Bath Water District and the Woolwich Conservation Commission have continued to make public education a top priority. The use of Best Management Practices recommended by MaineDEP can also protect water quality.
4.
Regional cooperation/planning. The Woolwich Conservation Commission has worked with several regional conservation groups to conserve important natural resource areas. Parcels currently protected by conservation easements are described in the Land Use section of this Plan and are shown on the conservation map at the end of that section.
5. Relationship between protection of critical natural resources and other comprehensive plan policies. All of the goals, policies and strategies in this Plan are inter-related, and all are tied to the Town’s effort to encourage growth in growth areas, and limit sprawl in the rural areas of Town.

Marine Resources

1.
Fishery resources/water quality
a.
Is water quality being monitored on a regular basis? If the Town keeps its clam flats open, it is required to submit to the State six water quality samples per year. Every 12 years, there is a requirement to undertake a major sanitation survey from the high tide line back 500 feet to check septic systems.

b.
Is there a local or regional plan in place to identify and eliminate pollution sources? No.

c.
Has closing of clam or work flats threatened the shellfishing industry, and are sources of contamination known? Are sources of contamination point (direct discharge) or non-point sources? At various times in the past, the closure of flats may have limited harvesting opportunities for some individual, but many of the harvesters are from out of town. It is believed that much of the contamination of clam flats in Woolwich is the result of pollutants which have flowed down the Kennebec from communities located upstream, then backwashed into the Town’s bays through tidal action.
d.
Are fishery resources being properly managed at local and regional levels? As discussed in prior pages, the alewife fishery is closely managed. The Maine Department of Marine Resources determines the length of the alewife season. Other than the alewife fishery and Town issuance of various licenses, there is no active management of the fishery.

2.
Coastal land use
a.
Are traditional water-dependent uses thriving or in decline? What are the factors affecting these uses? If current trends continue, what will the waterfront look like in 10 years? This is not an issue in Woolwich, in large part because so much of the coast consists of mudflats.

b.
Is there a reasonable balance between water-dependent and other uses, and between commercial and recreational uses? If there have been recent conversions of uses, have they improved or worsened the balance?  The Reed & Reed site is a water-dependent use.
c.
How does local zoning treat land around the harbor? How do the community’s coastal land use regulations compare with neighboring communities? Not applicable to Woolwich.

3.
Harbor management
a.
Have arrangements for managing local harbors been effective? Not applicable to Woolwich.

b.
Is there a local or regional harbor or bay management plan? If not, is one needed? Not applicable to Woolwich.

c.
If the harbor is shared with other communities, is there cooperation in management of the harbor? Not applicable to Woolwich.

d.
What are the local dredging needs and how are they addressed? There is the possibility of siltation of Hanson Bay and Pleasant Cove, but there have been no formal studies.
4.
Coastal access
a.
Is adequate, protected access for commercial fishermen, aquaculturists, and recreational users available? Based on projections, will access, including support facilities such as parking and marine services, be adequate for the future? Are there opportunities for improved access? There is hand carry access at DeWick Park. There is a landing at the end of Ferry Road, but parking is an issue. The Town has an agreement for emergency use of Chopp Point and the Reed & Reed site. There is deep water access available in nearby Bath.

b.
Are important points of visual access identified and protected? No. Scenic resources were identified during the preparation of the prior comprehensive plan, but the inventory has not been updated and is not included in this Plan.
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