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THE ROYAL RIVER WATERSHED
MANAGEMENT PLAN
GOALS STATEMENT
In preparing to serve the public, it is first necessary to organize thoughts and information.
The first step is to develop program goals and objectives. Once there is a clear, common
understanding of these factors, it becomes possible to prioritize needs, develop programs
and target funding.

One of the purposes of developing this management plan is to outline the goals and values
that the watershed communities, as a whole, agree upon. Within this document, this
outline takes the form of a "Goal Statement." Once adopted by the watershed communities,
this statement will become the guide shaping all Royal River related activities and planning.
A fundamental premise of a goal statement is that future changes in the watershed are
inevitable. Through a goal statement these changes can be channeled into an orderly course
of action leading to the attainment of desirable conditions for community living. The
statement provides guidelines through which the Watershed communities serve four
purposes:
•
•
•
•

As a foundation and first step in planning for the orderly physical development
of the watershed and the river;
As a means of coordinating orderly physical development within the Watershed
and along the River;
As a source of references to aid in administration and development of
coordinated official plans and regulations for the watershed communities;
As a means of promoting the healthy, safe, balanced and desirable development
within the watershed.

While the policy must have some flexibility, its purpose is to provide relative stability and
continuity in the development of the watershed. Periodic reviews are essential to keep the
statement relevant. However, continuity must also be maintained. Therefore, spontaneous
revisions should be discouraged.
To develop useful goals and objectives, the Watershed communities must have a clear idea
of what these statements are. It should also have a clear understanding of the important
reasons for goal setting. In simple terms, goals and objectives are defined as shown
below:
GOALS:

A statement of the end result or ultimate accomplishment toward
which an effort is directed.

OBJECTIVES:

Specific projects which lead the community toward its goal.

Reasons for Goal Setting:

•

To provide a sound basis for planning. implementation and evaluation. Goals can
provide a guide for efficient, productive watershed development This is especially
important in a time of budget constraints. It also provides a way to include
participation of citizens from the start.

•

To clarify problems. Often problems to be addressed are complex and difficult to
understand. Everyone has an idea or "a feeling" of what the issues are but when
goals are set, the problems are easier to understand.

•

To gain community support. Because the goals are based on the opinions shared
by most people, they reflect the common values within the watershed. This not
only assures focus on commonly perceived problems, but also minimizes the
negative effects of disagreement and special interests.

•

To lead to positive action. The processes of public input, needs assessment,
identification of values, and community evaluation allow action to be directed
toward problem solution.

•

To lead to creative problem solving. By openly discussing issues and ideas, new
solutions to old problems are likely to be found. Often ideas are offered by people
or groups which may otherwise be overlooked.

•

To accentuate the Watershed's potential. Every natural system has problems,
constraints and limits. Goal setting is done realistically inlight of these issues. It is
also done optimistically to maximize the possibilities in light of the limiting factors.

•

To promote citizen involvement. By including the public in the identification of
needs and the setting of goals, they become aware of their responsibility in working
toward a solution.

•

To assure sound investment. By setting goals and identifying the most critical
problems, watershed communities can focus time and resources on those issues
rather than on areas which may be considered less important by the public. This is
especially helpful in justifying chosen actions, too.

•

To encourage good faith on the part of all community leaders to the values and
processes believed important by the citizens. This process goes a long way in
promoting citizen respect, pride and confidence in their community and their
government

Developing Royal River Goals
To develop the goals of this plan, a public meeting was held. The local public officials and
general citizenry of all of the watershed communities were notified of the session which
was held to solicit comments, opinions, information and ideas about the River, its strengths
and weaknesses, its current use and condition and what its future should be. A summary
of the questions asked and the discussion is provided in this plan as Appendix _ _.
The comments and discussion from that meeting have been used to develop these goals
statements. They have been used also in identifying priorities and in selecting appropriate
strategies and techniques, data interpretation and program recommendations.

GOAL:

To use a Watershed Management concept in protecting the Royal
River.

OBJECTIVES:
•

Work interlocally in providing consistent, coordinated local land use and
development standards throughout the Watershed;

•

Consider inland impacts on Casco Bay;

•

Develop a strong public education program;

•

Encourage active involvement of diverse groups and interests;

•

Base decisions on team work and consensus;

•

Coordinate comprehensive planning efforts;

IMPLEMENTATION:
•

Consider establishment of a Royal River monitoring and review organization made
up of local volunteers.

'

Consider resource protection beyond State's minimum shoreland zoning
requirements.

•

Work for consistent corridor zoning.

•

Establish regular interlocal communication/network on River/Watershed issues.

GOAL:

To balance active use within the watershed and of the River with
appropriate protection measures.

OBJECTIVES:
•

Support the continuation of traditional land uses along the river, including natural
resource uses (agriculture, timber harvesting, etc.).

•

Support the continued use and availability of the river for a variety of activities.

•

Protect the River's natural, scenic and recreational qualities.

IMPLEMENTATION:
•

Establish regulatory and management techniques which provide for optimum
diversity of land use along the river and its tributaries.

•

Identify traditional river access points and work toward more formal access.

•

Protect wildlife habitats for scenic and trapping.

•

Improve water quality and reduce erosion for fishing, boating, and swimming.

GOAL:

Perpetuate the current image and importance of the river and the
watershed.

OBJECTIVES:
•

Develop a strong public education program.

•

Preserve, secure and enhance the area's solitude, wild-ness and access.

•

Work with land owners on an individual basis to address site-specific issues.

•

Maintain an understanding of the River's role in the area's history, culture and
economy.

IMPLEMENTATION:
•

Establish a public awareness program (canoe; slides)

•

Establish an education program within the public school system using the River as a
case study or laboratory.

•

Establish scenic and environmental protection techniques which are consistent form
town to town.

•

Coordinate with agencies which provide technical assistance to individual property
owners on best management practices.

•

Research the River's history and its importance in the area's cultural and economic
development.

•

Adopt speed limits on the waterway to control noise pollution and enhance
recreational experiences on the river.

GOAL:

To continue work carried out over the last few decades to improve
the natural environment through watershed management.

OBJECTIVES:
•

Inventory current conditions.

•

Develop a strong public education program.

•

Work with individual land owners in addressing water quality issues.

•

Balance access to and active use of the river with protection and preservation
activities.

IMPLEMENTATION:

PlO

•

Establish a water quality monitoring program.

•

Identify the major point and non-point pollution threats to water quality.

•

Work with individual property owners in mitigating point and non-point pollution
problems.

•

Assist local governments in developing appropriate erosion control techniques.

•

Assist local governments in developing appropriate wildlife and scenic protection
techniques.

DESCRIPTION OF THE WATERSHED: OYERYIEW
Overview
The Royal River Watershed has a drainage area of 142 square miles in 11 towns. It lies in
the eastern portion of Cumberland County with its northern quarter in Androscoggin
County. From Sabbathday Lake in New Gloucester, the River travels north into Auburn to
meet Foster Brook and Moose Brook, where it then hooks to the south for approximately
20 miles. It flows through the Towns of New Gloucester, Auburn, Gray, North Yarmouth
and Yarmouth and is joined by several small books and rivers before reaching the tidal
estuary area in Yarmouth. Notched Pond, which lies at the meeting of the Town lines of
Raymond, Gray and New Gloucester, also feeds into the Royal River by its connection to
Sabbathday Lake by Westcott Brook. The Watershed drains 91,520 acres, of which 3,520
acres (4%) are in agricultural production.
At Yarmouth the River empties into Casco Bay. The tidal portion of the estuary is rated
Class SC. The estuary has been described in a profile produced by the Maine Coastal
Program of the Maine State Planning Office. The estuary is located on the west side of
Casco Bay, about 11 miles northeast of Portland Harbor. The tidal effect extends above
the Interstate 95 bridge to the Yarmouth dam across the river. The estuary extends seaward
approximately 2.9 miles east to empty into Casco Bay. The width of the tidal portion of the
river at high tide varies from 500 feet to 1600 feet. The Royal estuary is considered well
mixed with long smooth salinity gradients. Flushing of the estuary occurs with one tide.
Mean high tide is 9 feet. Salinity is relatively uniform top to bottom except near the Marsh
Bridge. The average depth at high tide is 11.3 feet which decreases to a depth of 2 feet at
low tide. Dye studies by the EPA suggest that some water from the Royal River washes
into the Cousins River on the incoming tide.
The U.S. Army Corps of Engineers reports that alterations to the Royal River estuary
channel have been made since 1883. Since that time, the river has been dredged and a
channel widened by the Corps in 1967, 1976, 1985 and 1986. This action creates a
channel 80 feet wide with an average depth of 8 feet at mean low tide. Dye studies by EPA
suggest that some water from the Royal River washes into the Cousins River on the
incoming tide. There are several major tributaries to the Royal as it moves through the five
communities which host its corridor.
These are:
Collyer Brook
Brandy Brook
Chandler River

Gray
Gray/New Gloucester
Pownal/New Gloucester/North Yarmouth

Thoits Brook
East Branch
Collins Brook
Deer Brook
Toddy Brook

Pownal
Pownal/Freeport
North Yarmouth
North Yarmouth

Collectively, these tributaries contribute 86% of the water flow to the River. The average
daily flow of the river is 273 cubic feet/second.

At 231 in Upper Gloucester
A scan of aerial photographs indicates that numerous other obstruction to tributary flow
also exist. The specific nature or purpose of these obstructions can not be determined from
the photographs, but their existence and impacts should be noted. For example, in
Pownal, the Chandler Brook historically has had many barriers. This often has made it
impossible for fish to pass and serve as barriers to migration. It is safe to assume that other
communities experience the same impacts on the river and tributaries.
There are five dams on the mainstem of the Royal River. Three of the dams are in
Yarmouth. One is in Gray and the fifth is in New Gloucester. There are at least two other
dams in the watershed; one in North Yarmouth at the Yarmouth Reservoir and the other in
North Pownal (Saw Mill Dam). Runaround Pond in Durham actually resulted from the
obstructing of Runaround Brook. The mainstem dams are listed below.
•
•
•
•

Immediately north of Route 88 (Old Grist Mill) Yarmouth.
Immediately north of Bridge Street (Dam, Fish Ladder, and Pumping Station)
Yarmouth.
Immediately south of Elm Street (Yarmouth Water District). Yarmouth.
Collyer Brook Confluence (Pumping Station) Gray.

SUMMARY OF FLOOD DISCHARGES
Discharge - frequency relationships were established by analyzing the U.S. Geological
Survey Stream Gage Records by the Log Pearson Type III method of analysis.
Royal River - Yarmouth
Watershed Outlet
Draina&e Area (sq. miles)

Peak Discharges (cfs)
10 year 100 year
500 year

1973

142.0

5,430

7,930

9,800

1984

142.0

6,085

10,530

14,540

Climate
The climate in the Watershed is generally temperate with cold winters and cool summers.
Rainfall averages 43.5 inches per year. Temperatures range from an average low of 12° in
January to an average high temperature in July of79°. There are approximately 155 frostfree days. During the winter months, from December to January, the prevailing winds are
from the north. For the remainder of the year, the prevailing winds shift to the south.
Year-round, the average wind speed is 8.8 miles per year. The watershed's climate is
moderated by its proximity to the ocean. Its summers are cooler than those of inland
communities and its winters are warmer. (Information provided by the National Weather
Service.)

Land Use and Cover
Major transportation corridors, Route 1 and I-95, cross the river's estuary in Yarmouth. In
addition, several minor state roads cross the river throughout the Watershed. The Maine
Central Railroad and the Canadian National Railroad have rights-of-way throughout the
watershed. Also, the Central Maine Power Company has powerline easements throughout
the area. These radiate out from a power substation in Pownal.
The land adjacent to Route 1 is commercially developed. Overall, the land along the Royal
River is wooded with abandoned or operating farms. Residential development within the
watershed has occurred primarily in a linear fashion along existing roads.
Wildlife
Situated near the urban outskirts of the City of Portland, the Royal River provides
important habitats for fish and wildlife. The river supports runs of alewives, shad,
sea-run brown trout and smelt. In addition, the State Departm:ent of Inland Fisheries and
Wildlife stocks the river with brook trout and brown trout on an annual basis.

According to the State's "Estuary Profile Series", the south shore of the Royal River
estuary has approximately 22.5 acres of productive soft-shell clam flats with an estimated
average yield of 45 bushels per acre. The north shore of the estuary, from Brown Point
west, has approximately 36.8 acres of clam flats with an estimated average yield of 182
bushels per acre. by contrast, the Yarmouth side of the Cousins River (rated Class SB) has
12.9 acres of clam flats with an average estimated yield of 230.6 bushels per acre.
Wildlife found along the river includes beaver, otter, mink, muskrat, cavity-nesting birds,
wood ducks, black ducks, and great blue heron. Upland species include grouse,
woodcock, fox and squirrels.
The Watershed supports a number of deer wintering areas. These are found primarily a the
headwaters of the tributaries and near many of their associated wetlands. The locations of
the deer yards identified by the Department of Inland Fisheries and Wildlife are mapped as
part of this plan.
The Department of Inland Fisheries and Wildlife has also identified numerous fisheries
within the Watershed as having high or moderate importance. Several of these areas are
along the river's mainstem. Others are located along the brooks, streams, and wetlands
that feed into the river. The vast majority of these fisheries are found in the western half of
the Watershed between Notched Pond and Chandler Brook. While habitats occur
areawide, the water quality must be significantly higher in the western part of the
watershed. This information is mapped as part of this plan.

Slope
Slope is a measure of the steepness of land; the amount of rise or fall in land elevation for a
given horizontal distance. The slope of land influences the economic and physical
feasibility of land development, both in terms of the actual placement of buildings and
roads and the functioning of septic systems and other site improvements. Land slope is a
very localized condition and can change significantly in short distances.
The majority of land within the Royal River Watershed can be categorized as having gentle
to moderate slopes. There are areas of very steep slopes (greater than 25%) in isolated
areas on the hills of each community. The greatest area of steep land is found in Pownal on
Bradbury Mountain and Tryon Mountain. Bradbury Mountain is the site of one of Maine's
State Parks. Much of the watershed, however, is relatively flat Each community has large
expanses of low lands along the Royal River and other streams and brooks. In several
cases, the lowland is associated with a surface water features within the Watershed, such as
the Gray-New Gloucester Delta.
Generally speaking, flat, gently sloping and moderately sloping areas are usually well
suited for development. It should be noted, however, that flat lands are sometimes difficult
to drain, and would require extensive stormwater management infrastructure to develop.

£Qili
The predominant soils in the Watershed are Adams, Buxton, Colton and Marlow. Based
on a survey of Watershed Agricultural fields, slightly more than 2% (67 acres) of the
Watershed area is "Highly Erodible Land." The remaining 98% (3,453 acres) are
"Potential Highly Erodible Lands." The soil loss in the Watershed for both categories of
soils is 1,686 tons. More detailed information is provided in the graphic below.
Soils Loss for both "Highly Erodible Land" (HEL) and non-HEL Active
Cropland in the Royal River Watershed
Soil Loss (tons)

Acreage
Soil Loss
Categories (tons)

HEL

non-HEL

HEL

non-HEL

<2
2
3
4
5
6
7
8
9
10
>11

0
13
14
0
0
0
0
15
0
0
25

0
33
396
14
0
0
0
0
0
0
0

0
26
42
0
0
0
0
120
0
0
275

99
1,188
56
0
0
0
0
0
0
0
0

Total

67

443

434

1,343

Source: Soil Conservation Service

Soil erosion has been identified as a key issue in the Royal River Watershed. The "Issues" public
meeting held in May indicated that River property owners and users noticed the increased turbidity
of the river's water over the last decade. There are two key causes of this situation.
The issue pointed to most often within the Watershed as the primary cause of soil erosion is
development As noted in the land use section of this plan, 12% of the Watershed's acreage is
developed. Much of the acreage has been converted from undeveloped land through the growth
boom of the 1980's. During the decade of the 80's, the watershed population increase by
approximately 4,000 people. Residential development to accommodate the new residents disrupted
soil, increased runoff and reduced natural cover which serves to mitigate disruptions.
The second erosion issue is timber harvesting. The impacts of these activities in this part of the
State. Timber harvesting occurs away from populated areas and out of sight from roadways.
They are hidden from view. Also, the image of the industry is that it occurs viably only in other
parts of the State.

However, a review of recent aerial photographs of the watershed provides a different picture.
There are many areas which are clearcut, apparently for timber harvesting. Some of the areas are
relatively large, being significantly larger than any gravel pit area within the watershed. Of
particular concern will be those areas harvested within close proximity of the River.
There are many ways to examine soil suitability for land use planning purposes. Soils can
be rated for septic system suitability, soil quality for farming, erosion susceptibility, load
bearing capacity for buildings, etc.
For this report, the soils' suitability for septic systems was used. This is the measure used
by the Watershed communities in development of their local comprehensive plans. Siting
of structures on poor soils can result in groundwater pollution from failing
septic systems, damage to foundations, building subsidence, and erosion and subsequent
sedimentation of surface water bodies.
It is important to do a broad brush analysis of soils so that inappropriate activities can be
steered away from areas with limited soils. This does not eliminated the need for on-site
sampling, testing and study of other relevant conditions by a licensed soil scientist.
For the most part, the soils within the watershed have moderate to low suitability for septic
systems. Soils of very low suitability predominant along the Royal River and, in general,
tend to follow the path of streams. This condition exists because these soils are typically
located within a flood-plain or wetland where soils are frequently or always saturated.
Nearly all of the soils within Pownal's town limits are either unsuitable or moderately
unsuitable for septic systems. Only a few areas are either suitable or moderately suitable.
Most of Pownal's rivers and streams are within areas considered unsuitable. Also
considered unsuitable for septic systems are Bradbury Mountain and Tryon Mountain. As
there is little correlation with slope information, limitations must be related to soil
characteristics or soil depth.
In Gray, however, more than half of the Town's area is suitable for septic disposal system.
The areas which appear to be unsuitable are located along the rivers including the Royal
River. In general, the southwest quadrant of the Town of Gray contains the highest
concentration of soils which are limited for septic system suitability.

Rivers. Streams and Estuary
Rivers and Streams are surficial water courses. Surficial courses are important because
they transport water and mineral elements out of their watershed. Surface water systems
within the Royal River Watershed are shown on Map __. Hydrogical data on this
system are provided in Appendix A.
Water quality on the mainstem of the Royal River is good throughout and achieves Class B
at six monitoring stations. There is one point discharge to the Royal at Pineland Center in
New Gloucester. According to monitoring of the discharge, Pineland has, at times,
exceeded the limits of its discharge license.
The area adjacent to the Royal supports an extensive network of floodplains and wetlands.
The watershed is critical for both water fowl and fisheries and also has a number of deer
yards. The Royal River is considered a critical resource by all adjacent towns.

All tributaries to the Royal are rated Class B. Class B waters are of such a quality that they
are suitable for drinking water after treatment, for fishing, for recreation both in and out of
the water, navigation, unimpaired habitat for fish and other aquatic life, industrial processes
and cooling supply. Currently Foster, Brandy, Runnaround and Clooyer Brooks are not
attaining water quality standards due to bacteria levels. Water quality in these streams
ultimately affects the quality of the Royal River and Casco Bay. Reduction of non-point
sources of pollution is needed to reduce bacteria levels.
In Yarmouth, the tidal waters of the Royal and its tidal tributaries are officially rated as
Class SC estuarine and marine waters although it has been technically upgraded to SB.
Through an administrative oversight, the upgrade was not approved by the Legislature.
Local governments and other interested groups should coordinate efforts to accomplish
this. SC waters are suitable for recreation in and on the water, fishing, aquaculture,
propagation and restricted harvesting of shellfish, industrial process and cooling water
supply, hydroelectric power generation and navigation and as a habitat for fish and other
estuarine and marine life. Discharges to Class SC Waters may cause some changes to
estuarine and marine life provided that the receiving waters are of sufficient quality to
support all species of fish indigenous to the receiving waters and maintain the structure and
function of the resident biological community.

Lakes and Ponds
Lakes and Ponds are standing bodies of fresh surface water. The one lake within the
watershed is Sabbathday Lake. In addition, the two ponds are Lily Pond and Notched
Pond.
Sabbathday Lake is located in the southwest portion of New Gloucester and forms the
headwaters of the Royal River. The lake's surface are is 335 acres. Mosquito Brook,
Westcott Brook and the outlet stream from Shaker Bog all drain into Sabbathday Lake.
The lake supports botanic and fisheries populations of significant importance to the State.
The lake's shoreline is primarily developed with seasonal and year-round homes, with the
exception of several large undeveloped parcels. The lake supports recreational uses in the
warmer months, including fishing, boating, and swimming. In the winter, recreational
activities on the lake include snowmobiling, cross country skiing and ice fishing.
Lily Pond, also in New Gloucester, is a smaller pond, having an area of only 38 acres.. Its
shores are currently undeveloped. In 1989, the Town of New Gloucester, made an
unsuccessful attempt to nominate the area for purchase by the Land for Maine's Future
bond. Lily Pond Brook is the only stream that drains this land area. Access is gained by
crossing private properly which may be a problem in the future. Lily Pond supports
significant fisheries habitats.
Notched Pond, which is located within the Towns of Raymond and Gray and borders. Its
area is 77 acres. New Gloucester, has been identified as having significant fisheli.es and as
being highly vulnerable to non-point source pollution.

Wetlands
Wetlands are vital natural resources which have both ecological and economic importance.
They provide a unique habitat, spawning and nesting areas for a broad spectrum of plants,
animals and fish, including waterfowl, shellfish, fish, insects, reptiles, amphibians and
many mammals. Wetlands serve as water purifiers for groundwater recharge and
discharge, and help protect surface water quality downstream. Wetlands reduce flood
hazards by absorbing rapid runoff like a sponge and then releasing it slowly to surface
waters and, in some cases, groundwater. They reduce erosion and sedimentation in both
stream channels and lake margins. In some cases, they have scenic historic and/or
archaeological value.
At least 100 wetlands exist within the Royal River Watershed, including swamps, marshes,
bogs and the streams and numerous rivulets and springs that feed them. These are shown
on Map _ _.

Critical Areas
The Critical Areas Program of the State Planning Office, identifies natural areas of statewide importance as "Critical Areas." The program is not regulatory and has no legal
protection power. It encourages conservation of Critical Areas by contacting landowners
and requesting them to notify the program of proposed changes to the areas. The program
mainly serves as an advisory and information source to landowners, town and state
officials, and conservation groups. In the Royal River watershed, there are three Critical
Areas, listed at the end of this section.
The Critical Areas Program also maintains listings of "Rare Plant Sites" for plants that are
rare, endangered, or threatened in the works, the region or the State. These designations
are also non-regulatory. There are six Rare Plant Sites in the Royal River Watershed listed
at the end of this section.
The Critical Areas program also maintains listing so of "Natural Areas." Natural Areas are
preliminary. The staff has not field checked them and they warrant further investigation.
There are 18 Natural Areas in the watershed, shown on Map _ .

CRITICAL AREAS
•

Gray/New Gloucester Delta

•

Freeport Fuchsite

•

SN England Basin Swamp

RARE PLANT SITES
•

Carex polymorpha

•

Clemmysguttata

•

Castanea Dentata

•

Houstonic Longifolia

•

New Gloucester Tupelo

•

Dryopheris Fragrans

SOCIO-ECONOMIC OVERVIEW
Anticipating population growth is an integral part of planning for the future. Such
projections of future population depend on a solid understanding of historical growth
trends within the Watershed, southern Maine, the State and the nation.
In general, the U.S. population is not growing very rapidly. Total numbers of people do
not change drastically. Rather, the age structure is the most dominant trend in U.S.
population study. This factor is also important to understand at the local level. Whenever
an area experiences rapid population growth, the growth is due to families moving into an
area as opposed to children being born.

The primary driver of local population growth is economic opportunity. When a region
experiences economic expansion, population growth generally follows. Economic
expansion has certainly been a factor in the growth of southern Maine communities since
total employment has increased very rapidly during the mid 1980's.
Another factor which has influenced growth in the Royal River Watershed is the
inmigration of people from surrounding communities where land and housing costs are
higher. Watershed communities recognize that they serve as "bedroom" communities for
Portland, Auburn, and Brunswick employment opportunities.
Population Changes
Between 1970 and 1980, the watershed population increased 39%; between 1980 and 1990
it increased an additional 25%. By 2000, the population in expected to reach 25,589, an
additional 25% increase from 1990. A summary of population figures and projections are
provided below. In North Yarmouth, Gray and Yarmouth, population growth is expected
to remain high although slightly lower than experienced in the past decade. However,
population growth is expected to continue at an increased rate in both New Gloucester and
Pownal. The primary cause of growth during this decade is inmigration. It is expected that
in-migration will continue to drive population growth in the watershed All of this
information points to the need to manage the river and Watershed for today's demands, but
also for increased use, demand and impacts expected into the next century.

POPULATION
12.3Q

1940

~

l2QQ

121.Q

1980

1990

2000

North Yarmouth

569

669

942

1140

1383

1919

2392

2892

Gray

1189

1378

1631

2184

2939

4344

5890

7801

New Gloucester

1866

2334

2628

3047

2811

3180

3909

5138

Pownal

462

575

752

778

800

1189

1259

1529

Yarmouth

2125

2214

2669

3517

4854

6585
17,217

7848
21,298

9229
26,589

Town

TEN YEAR fOfULATION GROWTH
EXPRESSED AS PERCENT CHANGE
Town

1930-40

1940-50

1950-60

1960-70

1970-80

1980-90

1220-2000

North Yarmouth

17%

41%

21%

21%

39%

25%

21%

Gray

16

18

34

35

48

36

32

New Gloucester

25

12

16

-8

13

23

31

Pownal

25

13

3

3

49

6

21

4

21

32

38

36

19
24%

18
25%

Yarmouth

ECONOMIC DEVELOPMENT
An understanding of economic development also gives insights needed in managing the
Watershed. While these communities are, for the most part, "bedroom" communities for
nearby urban employment centers, there has been economic growth in them also. Anticipating
the commerce drawn to the area will point to issues that will continue, expand or begin and
should be addressed.
Between 1980 and 1987, the number of jobs within the Watershed increased 51 % from 3,497
to 4,640 jobs. The largest increase was in Retail Trade (480). Construction increased also
(436), however, this is probably no longer as major an employer as it has been. There were
also significant increases in manufacturing jobs and wholesale trade positions (244 and 271
respectively.)
In 1987, there were 4,640 jobs provided within the Watershed. The category which provides
for the greatest number of jobs in the Watershed is "Other Services." Many of these jobs are
provided by the Pineland Center in New Gloucester. The second ranked category is Retail
Trade. Significant numbers of jobs are also provided by manufacturing and wholesale trade
industries. A summary of employment information is provided in the Tables below.

The Towns of Yarmouth and Gray experienced growth in all sectors through the decade.
North Yarmouth experienced decreases in Transportation and Other Services. Pownal showed
decline in Transportation, Other Services and Wholesale Trade. New Gloucester had a
reduction in Wholesale Trade and Manufacturing. Any declines in individual communities,
however, have been made up in other areas. When the economic climate again is such that
growth will occur, it can be expected to develop along the major transportation routes and,
more slowly, in the village areas.
The communities within the Royal River Watershed, through their comprehensive plans, have
indicated that their future economic development will be small scale. For the most point, the
economic growth will be community oriented.
All of the communities plan to promote a village development concept which is compatible with
their New England characters. This will accommodate and provide opportunity for small-scale
commercial growth. The uses will have a service area no larger than the community. There
may be some highway development in Gray and New Gloucester.

The one notable exception to this is in New Gloucester. The Town has recognized the
presence and redevelopment potential of Pineland Center. It would like to permit a mixture of
uses associated with the Pineland Center, both on its property and adjacent to it. The plan
states that the ideal land use mix would include passive and active recreational activities,
services associated with the Center (such as administrative, medical and associated professional
services) and natural resource management.

Royal River Watershed
Local Employment Opportunities
1980-87
1980

1985

1987

80-87
increase#

% change
80-87

Agriculture
Construction
Manufacturing
Transportation
Wholesale Trade
Retail Trade
Fire
Other Services
Public Administration

25
393
189
189
166
662
36
1596
70

89
487
200
265
246
934
50
1687
118

119
829
433
260
437
1142
87
1695
116

94
436
244
71
271
480
51
99
46

376%
111%
129%
38%
163%
73%
141%
6%
66%

Total

3497

3765

4640

1792

51%

1980
Yarmouth

North Yarmouth

Pownal

Agriculture
Construction
Manufacturing
Transportation
Wholesale Trade
Retail Trade
Fire
Other Services
Public Admin.

22
202
189
138
136
320
36
449
22

0
S*

0
18

64
8

0
8
13
0
136
2

TOTAL

1514

155

183

s
0
s
s
s

s

Gray

New Gloucester

Total

3
117

0
56

31

20
22
28

235
21

712
17

25
393
189
189
166
662
36
1596
70

790

855

3,497

s
s
301
s

Yarmouth: Growth in all.
North Yarmouth: Decrease in Transportation and Other.
Pownal: Decrease in Transportation and Other and Wholesale.
Gray: Growth in all.
New Gloucester: Decline in Wholesale, Manufacturing.

s
s

1.2fill
Yarmouth

North Yarmouth

Pownal

Gray

New Gloucester

Agriculture
Construction
Manufacturing
Transportation
Wholesale Trade
Retail Trade
Fire
Other Services
Public Admin.

28
350
136
189
226
441
50
555
64

27

34
7

0
80
1

277
24

741
22

89
487
200
265
246
934
50
1687
118

Total

2039

146

176

1130

274

3765

Pownal

Gray

7
27

s
s

s

6
0

8
10

s
s

10

8
68

s
s
455
s
34

19
42
64
28

Total

10

28

s

12.8.5.
Yarmouth

North Yarmouth

8
68

New Gloucester

Agriculture
Construction
Manufacturing
Transportation
Wholesale Trade
Retail Trade
Fire
Other Services
Public Admin.

28
350
136
189
226
441
50
555
64

27

s
s

34
7

10
0
80
1

227
24

741
22

89
487
200
265
246
934
50
1687
118

Total

2039

146

176

1130

274

3765

Pownal

Gray

7
27

s
s

s

6
0

8

10

s
s
455
s
34

19
42
64
28

Total

10

28

s

1987
Yarmouth

North Yarmouth

Agriculture
Construction
Manufacturing
Transportation
Wholesale Trade
Retail Trade
Fire
Other Services
Public Admin.

51
402
260
191
311
593
69
574
53

49
16

s
s
s

Total

2504

*Supressed Data
{PIO}

New Gloucester

s

Total

7

18
0
28
1

19
225
141
36
126
494
18
353
32

740
23

119
829
433
260
437
1142
87
1695
116

179

164

1444

349

4640

s

0
0

S*

58

s
s
s

128
32
33

s
s

37

RECREATION
Boating. The Royal River is essentially a flatwater river. The exceptions to this are in the
upper river where the gradient is too severe or the water level too low, and the rapids
between the Yarmouth Waterworks and the Town Landing. From New Gloucester, the
River winds with a good current through wetland areas. It provides ample opportunity to
view wildlife. The highest boating use, though, occurs on a 10 mile stretch between North
Yarmouth and Yarmouth. It is here that an increasing!y popular canoe race and small boat
clinics are held. The season often extends well into and through the summer months.
In addition to canoeing, other boating activities occur on the river. It serves as a pleasure
boat stop, especially along the Yarmouth portion of the corridor. The mouth of the river
provides for a marina. The length of the river is used for guided boat tours, especially in
the summer months.

Fishing. The upper river, from New Gloucester to Sabbathday Lake, is fished heavily for
brook trout during April and May. The river between New Gloucester and Yarmouth,
particularly at the confluence of its tributaries, and in the vicinity of the Town Park in
Yarmouth, has a similar use pattern, but with a longer season, some fishing by boat and the
added attraction of a brown trout fishery. Collyer Brook has particular significance as a
spawning habitat for both brook trout and brown trout. The river east of the Town
Landing to Browns Point can be counted on for ocean species of fish, particularly mackerel
and bass. In recent years, there has been a considerable commercial catch of eels, and
smelt fishing is popular in the winter on a recreational and semi-commercial basis.
Other fishing activities also are part of the river's use. There is a commercial fish hatchery
along the river (Location?). In Yarmouth, in the tidal area, clamming is also allowed.
Other Recreational Uses. The mill pond in Upper New Gloucester provides some public
opportunity for swimming and boating during the summer months. Swimmers often use
the river corridor, too. The Town Park in Yarmouth, with a pathway winding for half a
mile along the river bank, provides an unusually fine opportunity for river related relaxation
and a tremendous potential for river related education. Several fisheries are situated along
this stretch of river as well as one of the Town's elementary schools.
In the winter the length of the river is used for ice skating and cross-country skiing. Yearround, the corridor is used for passive activities as well. These include river watching,
photography, bird watching and as a corridor to watching other wildlife. Trapping also
occurs along the river.

The corridor is used as a teaching laboratory. The natural setting in an accessible location
affords teachers an opportunity to educate students on various environmental features. It
also provides an opportunity for research which is unique.

ACCESS
With numerous road crossings, access is available tot.lie Royal River. The type of access
within each community differs, however, reflecting the individual characters of each Town.
In general, the townsfolk enjoy accessing the river and would like to continue using it.
There is, however an overriding attitude that the river users are now, and should continue
to be, caretakers of the resource. While access is enjoyed, future development of additional
access should be done with care so as not to allow overuse of the system or change in the
natural, scenic character now enjoyed.

The Town of Yarmouth uses the river as the backbone of a community trail system. The
Royal River Park is a 25 acre park which provides trails for biking and pedestrians. Its
location between North Elm Street and Bridge Street, with its close proximity, to the
Village Center, increases the importance of the site. The river along the park consists of a
series of rapids and is not navigable. The park is used for passive activities along the edges
of the river such as picnicking, jogging and unorganized play.
The Town Landing in Yarmouth is this community's primary water access point. There is
a launching ramp and a dock. This 8 acre site also provides parking for 90 cars. It is here
that the town maintains approximately 40 moorings.
Under-utilized points of access to the River in Yarmouth include Grist Mill Park and town
property on Grist Mill Lane. The park is a 1/2 acre site at a scenic stretch of falls on the
Royal. The site includes a parking area. The Grist Mill Lane property is a 4.3 acre tract
with Royal River frontage. It has been used as the site of a community garden.
Yarmouth's Public Access and Recreation Plan recommends that the Town should focus on
improvement and augmentation of these existing access points rather than on the
establishment of new access points. The plan also proposes the expansion of the Royal
River Corridor Trail both the the north and south. The plan calls for a system which would
eventually run from a northern point, (a proposed Sligo Road access point) and run south
possible, along the Water District easement.
Extension to the south would provide for a system which extends through Mill Point to
Route 88 past the cemetery and continue down Royal Point Road to the projected location
of a Town forest at Parker Point.
The Town of North Yarmouth access needs to be described in two parts. The first is an
issue which dates back to when the Town of Yarmouth broke off from North Yarmouth in
1849 to incorporate as a separate community. The incorporation included a provision that
the inhabitant of North Yarmouth would continue to "hold and enjoy in common" all rights
and privileges to all "public landings, muscle beds, flats, fisheries of every kind" and other
community resources. This "special law" guarantees the rights of North Yarmouth
residents to have access to and take advantage of these community facilities.
The second is the access provided to the River in North Yarmouth. Users access the River
from "traditional" access points. These may be points at which public rights-of-way
(roads, railroads, utility easements) cross or front the river allowing access. For the most
park, however, access is gained by crossing private property. To date, this has served
needs and demands. However, in the future, as use increases, a more formal
understanding of river use will be necessary.
The North Yarmouth Land Trust holds conservation restrictions on parcels of land along
the Royal River and Pratts Brook as well as a parcel of land which abuts CMP powerline
property.
One striking result of the local community survey in North Yarmouth was that 62 % of
those who responded favored spending tax dollars to acquire deeded public access to the
Royal River. There is currently no deeded public access to the Royal River in North
Yarmouth. A top priority of the town will be to work to acquire deeded public access to the
Royal River at traditional access points.

In the Town of Gray, the only access point is provided where Depot Road crosses the
river. This point is used to a high degree for canoe access and fishing. The community
does not have a strategy which specifically cites use or protection of the Royal. This is
perhaps due to the fact that of all of the communities through which the river flows, only in
Gray does it not travel through high activity areas such as a beach or village. Gray does,
however, have a policy in its comprehensive plan to "develop a parks master plan for the
Town which will include a series of connected greenbelts and recreational areas which
could be incorporated into regional open space plans."
As in North Yarmouth, access to the river in the Town of New Gloucester has relied on the
traditional points across private property. Public access to Sabbathday Lake is limited to a
single boat launching point. There are several locations along the river where access is
gained by a crossing road. The most highly used point is at the dam in upper New
Gloucester.
The Town recognizes in its comprehensive plan that the lack of formal access to a number
of unique natural resources is a significant deficiency. The plan recommends that a strategy
be developed to include requirements for public access.
Pineland Center. In September 1988, the State's Bureau of Public Lands adopted a
"Pineland Public Lands Management Plan." The purpose of the plan is two-fold. First it is
a commitment by the BPL to the public that the lands will be managed will be in accordance
with the law. Second, the plan is a directive to the Bureau staff: it provides clear goals and
direction for them to follow.
The property is approximately 1,185 acres in size and is located in the Towns of New
Gloucester, Gray, Pownal and North Yarmouth, although it is primarily situated in the
former two. Mixed wood forest covers approximately 61 % of the property and agricultural
fields cover another 31 %. The remaining 8% is in non-forested wetlands, a gravel pit,
farmyard, solid waste landfill and scrub land.
Recreation resources on the property are of interest locally, but are not of statewide
significance. The property can be characterized as being most suitable for day-users,
offering picnicking, hiking, cross-country skiing and fishing. Facilities on the property
consist of a little-used and poorly maintained hiking trail and picnic area. The picnic area
has three deteriorating brick fireplaces, and is in need of restoration.
The Royal River forms part of the western boundary of the property. The river and its
shore provides opportunities for hiking, canoeing and scenic enjoyment. The meandering
river shoreline is characterized by steep banks, shrubby growth and swampland.
The plan indicates that in addition to the existing canoe landing and hiking trail, a proposal
has been made for potential trails and expanded parking and picnicking opportunities. A
potential conflict noted in the plan is in the potential in compatibility of certain combinations
of uses. For example, both hunting and trapping are allowed on the property. These may
not be compatible with increased hiking or picnic areas. Also, human activities may
interfere with wildlife populations.

LAND USE
The use of land in the Royal River Watershed is primarily open, rural development.
Development is clustered in and around the several village centers scattered through each
watershed community. These village centers were the original settlement areas and are
valued locally for their historical, architectural and aesthetic characteristics as well as their
functional use as community service centers.
In New Gloucester and Raymond, there is an additional residential issue with seasonal
dwelling units. While in number and percentage, the units are concentrated on small lots
around Notched Pond and Sabbathday Lake. With the concentration of units comes the
concentration of septic systems. Within the Watershed, only Yarmouth has a public sewer
system. At present facilities do not adequately meet local needs. However, plans are being
made to assure proper water treatment. In all other communities, septic systems are used to
meet local needs. The effects of these systems on both surface and groundwater resources
has yet to be documented. However, there is some suspicion that failed systems are the
cause of reported high bacteria counts in the Royal River in New Gloucester.
Commercial uses are concentrated in the village areas of each community and along State
roads. However, reflecting the Maine traditional land use ethic, non-residential uses are
commonly scattered throughout each community. This is especially true in Pownal where
the vast majority of non-residential uses are non-conforming uses in residential zones.
Industrial users are concentrated at the eastern end of the Watershed in Yarmouth. These
activities occur primarily along U.S. Route 1 between Yarmouth and Freeport.
Residential development is concentrated within each community's village areas are in a
linear pattern along the major roadways. Over the past decade, this linear pattern has
continued so that there are now extensive stretches of roads which are, essentially,
developed as strip residential. As the communities have completed their comprehensive
plans, the continuation of this trend has generally been considered unappealing. Strategies
will, no doubt, be developed locally to blunt the continuation of this pattern. Recently
Yarmouth and North Yarmouth have seen developments extend off of the main roads into
large vacant tracts.
One issue to be considered with the evolution away from existing streets, however, will be
the impacts created by increased paved areas as new roads are built.

Land Use in Royal River
Watershed Communities

Yannouth
North Yannouth
Pownal
Gray
New Gloucester

Developed
Acres

% Developed

Undeveloped
Acres

Total
Acres

1,763*
2,040
1,140
2,987
3.397

20%*
16%
10%
10%
10%

7,052
10,333
10,603
26,172
29.470

8,815
12,373
11,743
29,080
.31..,867

11,327

12%

83,630

94,878

* Estimated from other information.
Non-Point Source Pollution
In addition to looking at the physical characteristics and demographic trends, it is also
important to recognize impacts and effects of various activities within the watershed. One
impact evident even to the untrained use is from non-point pollution. The sources of this
pollution is our land, our fields and our streets. Recognizing the relationship between our
activities on the land and the quality of the river water is the key to understanding non-point
pollution.
The pollutants are generally grouped into four major categories. These are:

*
*

Sediments from erosion, livestock activities and construction sites;
Fertilizers from both commercial and residential properties;

*

Pathogens from livestock areas, leaky septic tank systems and inefficient leach bed
systems.

*

Pesticides from both commercial and residential activities such as agriculture
silviculture, and lawn and landscape care.

*

Unorganic pollutants such as chemicals associated with mining activities and road
salt and the chemicals that they can release.

Each of these sources exists to varying degrees within the Royal River Watershed. A brief
discussion of each is provided below.

Sediments
Soil erosion has been identified as one of the most serious problems to be addressed within
the Watershed. As noted in the "Soils" description of this plan, the Watershed contains
soils which, for the most part, are considered highly erodible or potential highly erodible.
There are two activities within the Watershed which stand out as major causes of this
problem. While there are other causes, the two which most likely have caused this problem
to the greatest degree are residential development and timber harvesting.

Within the Watershed, the population has increased 25% in the past 10 years. These 4,000
people have caused a need for the addition of at least 2,300 new housing units. The
increase in the disturbance to the land and the increased runoff from the land use change
have resulted in soil erosion which will continue to be a problem within the Watershed
unless action is taken by both local governments and private property owners to mitigate
the effects.
The second issue which should be addressed is the clearcutting of large areas of land,
apparently for timber harvesting. As noted elsewhere in this plan, there is timber
harvesting activity within the Watershed which, in some areas, is relatively significant.
Some of these areas are on slopes in immediate proximity of the river or its tributaries. The
runoff from these activities no doubt results in soil erosion directly into the river system.
The appropriate implementation of best management practices by both local government
and by property owners would mitigate the effects of these activities.

Fertilizers
Large areas of land within the Royal ?River Watershed are devoted to agricultural uses.
Most of these rely on fertilizers to some degree. However, the term "agriculture" is not
limited to merely traditional crop farming. Within this Watershed, there are orchards, tree
farms, market gardens, hayland and pasture which also contribute to fertilizers entering the
water system.
A second source is from residential development. As lawns and home gardens are tended,
the fertilizers run off just as they would from any field. As noted previously, this issue has
increased in importance over the past decade as residential development has occurred and
new families have planted new lawns and gardens where undeveloped lands has previously
existed.

Patho2ens
There have been concerns voiced in New Gloucester about the apparent pollution of the
Royal River's head waters. It is believed to be caused by inefficient septic systems on
lak:efront seasonal homes in Raymond and New Gloucester. While there was no evidence
found during the development of this plan to verify this notion, these is no reason to
assume that it is not true, either. There should be a monitoring program established to
determine whether or not this is an issue. If verified, action should be taken by local
governments and by private property owners to eliminate the problem.

Pesticides
Several issues related to pesticides are reflected in the previous discussion of fertilizers.
There are agricultural and residential causes of pesticides entering the Royal River system.
In addition to these, however, there are three other sources of pesticide use within the
Watershed. These are the Central Maine Power Company (CMP) and the Canadian
National and the Maine Central Railroads.

CMP maintains its transmission line easements on a five-year rotation basis. Every five
years inspectors examine each CMP easement to make sure no hardwood trees have taken
root. Hardwoods are generally seen as being able to grow to a height at maturity which
could interfere with the transmission lines. If it is necessary to cut trees, an herbicide is
applied to the stump to restrict its further development. Herbicides are applied by licensed
applicators and the chemicals used meet all State and Federal requirements.
The Company maintains buffer strips usually of evergreens, along roadways to provide a
visually appealing area. If these trees grow to impede transmission lines, the tops are
pruned. The company also follows restrictions on herbicide application on or near
wetlands, water bodies and other environmentally sensitive areas.
The Railroad Lines

Unoreanic Pollutants
Within the Watershed area, there are 37 mines. Each of these is a potential source of nonpoint pollution. Mining effects are felt not only in surface water resources, but also in
groundwater. The non-point source problems posed by these mines are:

*
*
*

Runoff of sediments from roadways
Drainage of pollutants (acids, sediment, salts and metals)
Drainage from both the product (sand, gravel, clay) and residuals.

Although the acreage devoted to mining uses is much less than in residential or agriculture,
pollution effects can be mush more harmful. Of particular concern are abandoned mines.
As with pathogens, there was no evidence found during the development of this report,
which wold indicate serious problems. However, monitoring for indications should be
conducted to verify this. If testing indicates a problem does exist, local governments and
property owners should adopt appropriate methods to mitigate impacts. In fact, local
governments should consider amendments to site plan development requirements to require
appropriate operation and reclamation of new mines.
PlO

RECOMMENDATIONS
Summary
As the Royal River Management Plan has been developed, several key issues have become
apparent. These fall generally into three categories. These are: non-point source pollution;
recreation, and; public education. Actions which could be taken are described in some
detail in this section. The options reviewed first are those which are most appropriately
initiated by local governments. The second group of options available to private
organizations and individuals.
All of the recommendations made are intended to further the goals and objectives of this
plan. The success of this plan requires recognition of two key elements. These are:
•

To recognize the vital role of interlocal coordination and cooperation. The
activities carried out in one community must be addressed with an eye to
mitigating negative effects on downstream and coastal communities. To
implement a watershed management concept means to recognize the impacts of
individual communities on other communities and to take action based on that
recognition.

•

To recognize the importance of individual self-discipline in the success of this
plan. Individuals must be made aware of their effect within the watershed and
to be persuaded to modify any behavior which is not positive. This holds for
the individual working his/her watershed property as well as those using the
river itself. As the level of success of this element increases, the need for local
government regulation decreases.

In addressing non-point source pollution, this plan makes several recommendations.
Briefly, these are:

To institute the Best Management Practices (BMP's) for each category of land
use disturbance. The primary focus is on soil erosion and sedimentation control
BMP's and forestry BMP's. Local technical assistance has been developed
for area communities by the Cumberland County Soil and Water Conservation
District and by the Maine Forest Service.
To develop shoreland zoning regulations which go beyond the State's minimum
requirements and moves toward protecting head water streams.
To develop public education programs to instill an understanding of the impacts
of private, non-commercial land use activities have on the watershed and the
river.
To develop a better understanding of the programs and services already
available to assist in non-point source pollution mitigation. By coordinating
with existing programs, duplication of efforts can be reduced and
implementation will be more efficient and effective.
In the area of recreation, watershed communities and groups should focus on the following
activities.

Increasing access opportunities to the river. This may mean improvement of
traditional points of access in some communities or development of additional
points of access in others.
Development of trail systems along and touching on the River as considered
appropriate by interlocal efforts. This may or may not result in a river-long trail
system as the importance of this kind of facility varies among the watershed
communities.
Develop a public awareness program to instill a sense of responsibility in river
users.
Public education is the third key element for success in implementing the goals of this plan.
While it is common to include public education strategies as part of attaining goals.
However, in this watershed, this element has taken on particular importance. To
appropriately address the issues, it is important to recognize the vital role that public
education will take.
There are three reasons for the importance of public education within the Royal River
Watershed. One is diversity of uses to which the river itself is put. It is used as a teaching
laboratory and as a research location by different people. It is important to the Watershed
residents that these activities be encouraged and allowed to continue.
A second reason for the special role of public education within the Watershed is the strong
value placed on the natural resources in the area. Area residents believe that the most
effective way of perpetuating this belief is to begin with an educational program within the
school systems. By instilling an understanding and an appreciation of the bioregion at a
young age, that a life-long appreciation will result leading to long-range appropriate land
use and development activities.
Finally, public education will be used to the fullest degree possible to supplement, or,
preferably, avoid the need for local government regulation. It is hoped that with education
and by working with individual property owners, that watershed residents will choose to
modify any behavior which now is detrimental to the river system and avoid the need for
imposition of local regulations. If people behave appropriately, there would be no need to
regulate.
To implement a public education program, three key steps need to be taken:
•

To initiate a program through the Watershed school districts to teach students
about the history, culture and environment of the watershed.

•

To coordinate with agencies and organizations which offer technical assistance
to property owners on best management practices.

•

To educate the non-professional agriculturist on proper agricultural methods.

Access Opportunities
•

List from Recreation Survey

•

Itemize from North Yarmouth Map

•

Itemize from Yarmouth Map Plan

Non-Point Source Pollution
Techniques
Much has been written on the Best Management Practices which, if put into practice, would
greatly reduce non-point pollution. The two most readily available in this part of Maine are:
"Environmental Planning Guide" prepared by the Cumberland County Soil and
Water Conservation District.
"Best Management Practices for Erosion Control and Water Quality Protection
in Timber Harvesting Operations" prepared by the Maine Bureau of Forestry.
Both of these documents are appended to this document for easy reference. The standards
and methods noted should be made known to property owners to implement or be drafted
into ordinance form and adopted by local governments. Briefly, however, the methods
which should be considered for the major land use categories, Agriculture, Construction,
Silviculture, Mining, and Multicategory, are described below.
Agriculture
Conservation tillage refers to any method of planting which would reduce soil disturbance
and water loss. This is accomplished by leaving crop residue on at least 30% of the land.
It leaves the surface rough, porous, cloddy or ridged. Conservation tillage reduces runoff
but may require special equipment . This is a method which could be encouraged of
"gentlemen" farmers to reduce soil erosion from non-commercial activities.
Contouring is the practice of plowing land by following the contours of the field
(perpendicular to the slope of the land). This method does not require specialized
equipment. Thus, the cost of using this technique is no higher than other plowing patterns.
As with conservation tillage, contouring is a method which should be practiced by nonprofessional farmers as well as commercial enterprises.
Stripcropping alternates plowed strips of row crops with close-grown crops such as hay or
grasses. This technique is most effective when used in conjunction with contouring.
Contour strip cropping is nearly twice as effective in controlling erosion as shedding grain
in the fall. To be economically feasible, the pasture must be part of a crop rotation. As
with the previous two methods, part-time farmers should be encouraged to use this
method. The feasibility, too, of larger commercial enterprises using this technique should
be examined.
Cover crops are grown where the soil is normally bare. This protects the soil from
leaching and erosion. The covering of exposed soils is an issue dealt in some detail in the
"Environmental Planning Guide."
Fertilizer management is a necessary component of agricultural pollution control.
Fertilizers are used to increase the productivity of the land. However, their judicious use is
need to achieve both increased productivity and minimal impacts on water quality. To be
included in this activity are not just commercial farms and smaller plot gardens. The
spraying of lawn fertilizers has an impact on the quality water system within the watershed.
The education of private property owners is at least as important, if not more so, as
working with area commercial farmers. Fertilizer management includes:

optimizing crop planting time
optimizing fertilizer formulation
optimizing time of day for application
optimizing date of application
using lower application rates.
Range and Pasture Management relies primarily on limiting livestock use to the carrying
capacity of the land. Overgrazing reduces vegetative, cover and compacts the soil. Both of
these result in increased erosion. This may be an issue of greater importance to those
property owners who manage very small herds close to the river or its tributaries.
Terracing is a ridge or embankment constructed across a slope to control erosion. Terraus
divide the slope into smaller areas and disallow the runoff from flowing uninterrupted into
a waterbody. With so much cropping within the Watershed, agricultural engineering
techniques such as this would prove effective on both small, non-commercial croplands as
well as larger commercial ventures.
The storage or other management of animal waste is probably an important issue along
certain segments of the river. Livestock is raised on land in small number on individual
properties. However, the cumulative impacts may be important. Assisting these property
owners in developing appropriate diversion or storage facilities is in order.

Implementation
The techniques described above are Agricultural Best Management Practices techniques
which are well know and have been addressed by appropriate agencies or decades. The
implementation of these techniques within the Royal River Watershed relies on education
and coordination rather than on trying to develop new programs. The following strategies
should be developed easily and quickly. These actions should be:

*

GPCOO will meet with each watershed community to provide more information
on Agricultural Best Management Practices.

*

Each Watershed community should conduct a land use inventory which
examines more closely the types of land use activities occur.

*

Information should be sent to each waterfront property owner on the programs
and technical assistance available from the U.S. Soil Conservation Service, the
Cumberland County Soil and Water Conservation District and the Cumberland
County Cooperative Extension Service.

*

Develop an educational program for part-time agriculturalists, perhaps through a
local nursery or f ann, on the proper uses of fertilizers, pesticides, and
machinery. Perhaps the Yarmouth Community Garden would be a good model
project.

*

Each community should adopt language for its subdivision and site
development ordinances which would require applicants to indicate compliance
with these BMP's prior to project approval.

CONSTRUCTION NON-POINT SOURCE POLLUTION
Techniques
The Cumberland County Soil and Water Conservation Service has developed Best
Management Practices which address problems created by construction activities. Local
governments are, in general, familiar with the requirements and techniques. Use of the
newly developed "Environmental Planning Guide" will assist in addressing the problems.
The new volume, however, "reflects a broad and more comprehensive approach to dealing
with the impacts of development and the methods used to mitigate their potential negative
impacts on the environment.
As with Agricultural non-point pollution matters, solutions to construction non-point
pollution are known. Also, the professional technical assistance already exists to address
these matters. Again, it is not a matter of developing new techniques, but rather putting to
better use the services and assistance already available.

Implementation
The Cumberland County Soil and Water Conservation District is available and able to
provide the assistance local governments need to address these matters. This plan will
initiate the following strategies:

*

GPCOG will coordinate meetings with each watershed community to provide
more information in the Soil and Water Conservation District's Best
Management Practices.

*

Each Watershed community should amend local subdivision and site review
ordinances site specific requirements prior to project approval.

*

Each Watershed community should take the action needed to provide proper
enforcement of these BMP's, whether that is through training of local CEO's or
through contracting with an appropriate contractor.

*

Local governments should consider the requirement of porous pavements
would store excess runoff in parking areas.

Silviculture Non-Point Source Pollution
Techniques
The Maine Forest Service, with the Department of Environmental Protection Bureau of
Water Quality, has developed Best Management Practices to help control non-point source
pollution from logging activities. The BMP's are designed to establish well known
procedures. They were designed to assist loggers, forest landowners and foresters with
adequate and simple steps to follow while planning and carrying out forest harvests and
related activities.

The Forest Service's BMP's are complete and quite easy to use. They offer specific
standards for:
Roads and Trails
Erosion Control Devices
Stream Crossings
Other activities, (herbicides and insecticides; Hazardous Wastes;
Protection of Streams; Seeding and Revegetation; Slash; Salt
Storage and; Sediment Barriers).

Implementation
Again, it is not a matter of knowing what needs to be done to reduce negative aspects of
timber harvesting on water quality. Rather, action needs to be taken to implement the best
techniques which are already known. More specifically, the action to be taken will be:

*

Local governments should adopt the Forest Service's Best Management
Practices. This can be done either by citation or by development of a separate
ordinance.

*

Establishment of a monitoring program at the local or watershed level to oversee
activities and monitor impacts on the river system.

MINING NON-POINT POLLUTION
Techniques
The mining activities within the Watershed are primarily gravel, sand and clay pits. The
Department of Environmental Protection Land Bureau has developed Best Management
Practices for mining activities. These are intended to

Also, owners and managers of mining operations should implement techniques which:
Divert water before it enters the pit area
Block cutting (hauling overburden back and placing it in previously mined
areas). This technique integrates reclamation with mining.
The State of Maine's Natural Resource Protection Act (NRPA) and the rules developed to
implement the Act already requires, at a minimum, a 25' buffer from rivers, streams, or
brooks. While it is easy to assume that the State's Shoreland Zoning requirements more
than adequately addresses this matter, the definition of "Stream" differs between the two
statutes. The Natural Resource Protection Act has jurisdiction much further upstream than
the Shoreland Zoning Statute.
Resolution of these differences would most effectively occur at the local government level.
By incorporating some of the NRPA standards into local shoreland zoning ordinances,
several things are accomplished.

*

Local ordinances will provide shoreland zone protection beyond the State's
minimum requirements;

*

Local governments will establish local enforcement authority, rather than
allowing the permitting to remain solely with the DEP;

*

Buffers are established along all of the Royal River's tributaries, thus
contributing to erosion control implementation within the Watershed;

*

Other valued natural resources within the Watershed will be protected, such as
wildlife and fisheries habitats.

*

Reclamation to at least a minimum level.

Implementation
Implementation of mining standards need not be a lengthy or complicated process. The
techniques most commonly used to set these strategies in motion are well known and well
established. The most effective ways to implement these protection strategies if:
Local governments should amend site development ordinances or adopt a
separate ordinance to set standards for mining development. This could be
done by citing DEP standards and adopting them by reference or by adopting
specified standards locally. Examples of two local gravel pit ordinances are
appended to this plan.

MULTICATEGORY
Techniques
In addition to the techniques for addressing specific pollution causes, there are several
actions which can be taken which could be used to help solve several problems. Most of
these are well known. Some have already been implemented to some degree within the
Watershed. However, there is at least one technique which is a new idea, although it is an
extension of a currently used technique.
Buffer zones are strips of grass or other erosion - resistant vegetation between a waterway
and an intensively used land use. The vegetation reduces the velocity of runoff and traps
sediments and pollutants. Buffers can reduce non-point pollution from agricultural,
construction and timber harvesting activities.
Material ground cover, as opposed to vegetative ground cover, is used where soil
conditions, water turbulence, velocity, vegetative cover and groundwater conditions
present erosion problems. Loose rock, aggregate, mulches, or fabric can be layered over an
erodible soil surface, providing an excellent erosion erosion control for all non-point
sources. The Soil and Water Conservation Service BMP's provide an excellent reference
for this technique.
Vegetative stabilization can provide the same results as material ground cover with a more
natural visual appeal. This technique has been used successfully within the Watershed
already. The Soil Conservation Service can provide technical assistance in designing an
approach and selecting appropriate vegetation on a site specific basis.

Implementation

Implementation of these techniques requires at a minimum, the education and cooperation
of individual property owners. If buffer strips were automatically provided within the river
system, little else would be necessary. Putting the ground cover techniques into action
requires technical assistance from properly trained individuals.
To best implement these multi-category techniques, the following actions should be taken:

*

Coordinate buffer development with the previously mentioned agricultural
public education efforts to encourage private property owners to voluntarily
buffer along the waterways;

*

Coordinate with the Watershed monitoring program to identify properties with
severe bank erosion problems and would most benefit from soil stabilization
techniques.

*

Make property owners aware of the technical assistance available from the
US/USGS and the CCSWCD.

*

Local governments should amend or develop shoreland zoning ordinances
which go beyond the State's minimum requirements and approach a protection
of head water streams. A more detailed description of this recommendation is
attached to this plan as an appendix.

Recreation
Recreational use of the river is broad ranged and frequent. Both active uses, such as
swimming, fishing, and boating, are appreciated as well as passive uses, such as hiking,
picnicking, or just "watching it roll by." It is used four seasons of the year in all of the
communities through which it flows.
There are already activities taking place within the watershed within and among
communities to develop recreational opportunities which directly or indirectly involve the
Royal.
The Town of Yarmouth has designated the Royal River as the cornerstone of its
recreation planning. The Town continues to move forward in the development
of a community-wide linear park designed around the river.
The Town of North Yarmouth prefers to focus its energies on securing existing
traditional access points along the River and considers the river itself to the
linear corridor.
The Town of Pownal and New Gloucester are coordinating efforts to develop
an interlocal trail system.
Pineland Center has developed a plan of the management of its property which
includes picnicking areas and a trail system.
The activities occurring at the local and interlocal levels seems to be quietly progressing.
These are efficient and effective programs based on local comprehensive plans. Because of
the close strong ties of the efforts to grass roots and local organizations, successes have
been relatively low-cost and locally supported.

Because of the success of these local activities, this plan makes no efforts to interfere or
interject in them or to add to them. There has been some concern voiced at the local level
about the cost and responsibility of maintaining recreational facilities. Balancing the
development activities with maintenance costs is best done at the local level.
This plan does, however, make recommendations on the Watershed's recreational aspects
from two perspectives. These are:
Developing a perspective of how these existing and proposed facilities provide
for the recreational needs of Maine's southern and mid-coastal region.
Developing a user educational program to instill a sense of responsibility in the
user, resulting in voluntary protection of the River.
As the Watershed communities developed their comprehensive plans, it became clear that
many locally provided recreational facilities serve the recreational needs of a much wider
geographic area. For example, Bradbury Mountain State Park in Pownal serves:
82% from Maine
18% non-residents
44 from Portland/South Portland
19% from Lewiston/Auburn
16% from Brunswick/Bath
Source: Maine Dept. of Conservation (1989)

The deficiency of recreational opportunities in this part of the State have been documented
for at least a decade. As the population in this area has increased, the availability of
recreational facilities has remained the same. Obviously, the result has been increased
demand on the existing facilities. As the development of Watershed programs develops, it
should be recognized that these areas will serve a much broader market than just local or
interlocal. The consequences of this situation should be taken into account.
A user educational program should be developed to advise on the environmental features of
the River as well as the effects users have on the system. This should inform the users of
the facilities available and the resources to watch for. It should also include information on
the fact that in many cases they are using private property when they canoe, fish, swim, or
hike. Lack of this kind of knowledge may contribute to landowner dissatisfaction.
The implementation strategies which should be put in place to address recreational activities
o the Royal River are:

*

GPCOG will conduct a regional recreational facilities planning study to
recommend the kinds of facilities and their locations which go beyond current
Watershed activities to meet recreation demands.

*

Provide educational materials at access points on the river:
Maps.
Advise on fire permits.
Danger areas.
Wildlife to watch for.
Private property along the River and where to camp and not to
camp.

Trash and waste disposal.
Noise and speed rules.

*

Materials to property owners on land use matters, especially septic system
failures and their impact on the Watershed.

*

The educational materials should be displayed or handed out as access points.
As access points are developed and improved, accommodation of educational
needs should be incorporated into the design.

*

Signage should be provided to:
Direct users to appropriate areas.
Inform users on the rules of access and river use.
Request donations from users.

EDUCATION
Techniques
There is an array of techniques that can be called upon to educate the public about their role
in the Watershed, the value of the River system, the environmental effects of various
activities and how to address all of these matters. Several actions can be taken relatively
quickly to implement this element of the plan. Others should be developed as the
Watershed concept is implemented and water access facilities are developed.
A number of educational techniques have been described in the non-point pollution strategy
and the recreation strategy sections of this plan. Rather than restate those elements, this
element of the plan sets out some of the roles that various groups can take.

PlO

*

The Greater Portland Council of Governments plays a role in training local
public officials on the issues and providing technical assistance in developing
appropriate local approaches. GPCOG will be training officials in each
Watershed community on the Best Management Practices and how to implement
them.

*

The U.S. Soil Conservation Service provides one-on-one technical assistance to
agricultural property owners on the most appropriate techniques for site-specific
solid conservation.

*

The Friends of the Royal River can provide organization to programming
through the public school system to students using the Watershed and the River
as a case study and laboratory. They can also help develop materials to be sent
to property owners.

*

A model program should be established at a nursery or other agricultural center
to provide materials to property owners on proper soil and land management
techniques.

