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A.  EXECUTIVE SUMMARY 
 
 
Introduction 
 
This update to the 1992 Calais Comprehensive Plan is the product of many hours with a diverse 
group of individuals. The Comprehensive Plan Update Committee is composed of a cross section 
of the city of Calais itself. It includes small business owners, public safety personnel, City 
Councilors, city staff, Planning Board members, a city librarian, and interested citizens. In 
developing the plan, the committee and consultant received assistance and input from all city 
departments, local historians, local businesses and the public at large. The Committee wishes to 
express their appreciation for this assistance and looks forward with them to meeting the 
development and management challenges that the city faces in the years to come. 
 
A comprehensive plan should guide the City through anticipated changes, helping accomplish 
things we want while avoiding things we do not want.  Change is inevitable; preparation for 
change is only by design. With respect for its past and a clear eyed optimism for its future this 
Comprehensive Plan seeks to provide direction for the next 10 years of the city of Calais. 
 
History and Culture 
 
The city of Calais has a wealth of historic and archaeological resources as a result of its location 
at the head of tide of the St. Croix River. The Downeast Heritage Center is a focal point for this 
rich heritage for both the city and the region. Many historic and archeological resources within 
the city are well known yet some remain undocumented and unprotected. The city will promote 
further documentation of its archeological resources and appreciation of its rich cultural heritage.  
 
The Calais Free Library serves as the cultural center for the Calais area and it is enthusiastically 
supported by the community. Calais has a wide variety of recreational resources available to the 
public. Public parks, the St. Croix Golf Course, the Moosehorn Refuge, the city’s several lakes, 
the St. Croix River and the expanses of open space provide many opportunities for outdoor 
recreation. Basketball, baseball, soccer and other events take place at the public schools and are 
open to the public. The Calais Recreation Department provides many recreational programs for 
all age groups. Many of the Department’s programs are held at the Community Center Building.  
 
The city is investing in the Waterfront Park as part of its downtown revitalization efforts. The 
Waterfront Walkway is part of the East Coast Greenway stretching from Key West Florida to 
Calais, Maine. In addition to this premier trail the city has an extensive network, including a 
section of the International Trail System, of snowmobile trails that are maintained by the Sunrise 
Snowmobile Club. 
 
Population 
 
The population of Calais has decreased significantly over the long term, with a higher rate of 
decline seen in the past decade. In addition our population is aging. There are fewer school age 
children though this trend is being offset by increases in staffing at the international border since 
2001. Like the rest of Washington County average household size is decreasing. Numbers of 
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retiree and perhaps single parent households are increasing.  A seasonal influx of approximately 
280 people increases demands on services and these individuals may account for some of the 
future increases in year-round population. The city will continue to make available demographic 
information to residents. 
 
Natural Resources 
 
Calais currently offers protection to its natural resources with locally adopted shoreland zoning 
regulations, zoning and subdivision regulations. These ordinances were substantially re-written 
to implement policies developed in the 1992 Comprehensive Plan. They are and will be updated 
to be consistent with the requirements of state and federal regulations and to ensure that Calais 
retains its character as a maritime city. Protecting public shore and water access and maintaining 
a healthy balance between industry and natural beauty is crucial for future economic 
development. Investments will be made in infrastructure that increases access to and use of the 
city’s waterfront. Water quality will be protected and improved through the continued 
educational, research and regulatory efforts of the city and local resource management agencies.   
 
Economy 
 
The top four sectors of employment for Calais residents in order are ‘Education, health and 
social services’; ‘Manufacturing’ and; ‘Retail trade’.  The next two most important sectors 
comprising roughly equal parts of the employment picture include ‘Construction’ and ‘Public 
Administration’. Washington County as a whole is supported by the same top two sectors in 
order of economic importance: ‘Education, health and social services’, ‘Manufacturing’. Retail 
trade holds a higher share of the employment picture in Calais than in Washington County where 
‘Agriculture, forestry, and fisheries, mining’ ranks third in its contribution to economic activity. 
The residents of Calais have income levels comparable to residents of Washington County with a 
slightly greater proportion of residents in higher income categories.  However, with the aging of 
our population, the size of our workforce will continue to decrease.  The city will continue to 
encourage responsible commercial development through land use regulations, regional 
coordination and marketing. 
 
Calais is a city whose economy has changed and continues to evolve. Calais is a regional 
employer but challenges remain to bring employment and sales to levels that will continue to 
sustain local employment. The policies and strategies in this Comprehensive Plan are diverse and 
extensive as a result. Primary among them is support for downtown revitalization efforts through 
implementation of recent downtown revitalization grants and the Waterfront Development Plan; 
creation of a Downtown Tax Increment Financing District; coordinated investment in public and 
private infrastructure; and support for the tourism that will bring visitors to the area. 
 
 

Housing 
 
Calais currently contains a wide range of housing types, including a predominance of single-
family homes, and a number of mobile homes, multifamily and duplex units, rental units and 
subsidized units.  Calais had a total of 1921 units in 2000, 8.35 percent more than it had in 1990.  
The total population level is expected to continue its decline over the next decade.  While there 
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may not be a need to drastically increase the overall quantity of housing units, there does appear 
to be a need to assure an adequate supply of decent affordable housing.  The State of Maine 
defines affordable housing as not costing more than 30% of household income.  The data 
reviewed suggest that the cost of housing in Calais is affordable for most people in the 
community but that a sizable minority is paying more than they can afford or losing access as 
prices rise.  The majority of people live in owner occupied single-family housing.  
 
The City’s housing needs are changing.  The City’s large number of older homes built prior to 
1940 may be too large for today’s smaller households and aging population.  These structures 
require more maintenance and improvements, such as weatherization and new wiring, than 
newer homes.  Housing costs also appear to be high for the City’s very low and low-income 
households.   
 
The existing zoning ordinance does not impose significant costs on the cost of building homes 
and the city is proposing several measures to improve the incentives and opportunities for 
construction of additional affordable units for the elderly and low income populations. There is a 
range of new housing in the town: mobile or manufactured homes are utilized often.  The city 
recognizes the need for a comprehensive assessment of its housing stock in order to recommend 
necessary refurbishments to support demand for affordable units. 
 
Transportation 
 
Transportation linkages in Calais consist of US Route 1 and the international border with St. 
Stephen, New Brunswick. Our city is reliant on its road network as the primary means of 
transportation movement. Therefore, local roads should provide safe, reliable access to work, 
school, stores, and residences. Overall, the roadways in Calais are in fair condition. Maintenance 
of roads was rated as one of the highest priorities for public investment in the survey of 
residents. Since MDOT has jurisdiction over most main roads in Calais, the city will continue to 
communicate and cooperate with that department. The city has a paving schedule for roads that 
are currently unpaved and requires all new roads to be constructed to municipal standards. 
 
Calais will continue to work with its neighbors and the region to maintain a safe and efficient 
transportation network across the international border and as a regional service center to eastern 
Washington County.  
 
Public Facilities and Services 
 
Calais has a wide variety of facilities and services provided by the public and private sectors. 
This is the heritage of a once much larger city as well as a strong spirit of volunteerism and 
cooperation among citizens. It is also the result of prudent investments that will continue with 
the priorities set in this chapter and in the Capital Improvement Plan. Past efforts at regionalizing 
services will serve Calais well as costs drive towns to consider more cooperative ways to provide 
health care, education and emergency services to their communities.  
 
Fiscal Capacity 
 
Calais has managed its finances well over the last five years and the mil rate has remained within 
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a consistent range. Over the years, the city has dedicated reserves totaling approximately 
$364,000 in June 2004. The auditors recommend that the city carry 10% of the total city budget 
in reserve. Beginning in 2004 the city renewed its commitment to build the surplus to 
$800,000.00 over the coming years. Consideration will be given to apportioning some of these 
resources among two new reserve accounts: 1) Designated Reserve Accounts 2) Capital 
Reserves to cover new capital projects as well as maintenance and repairs on community 
facilities. This will provide a long-term commitment to preserving improvements through 
sustained, designated funding for maintenance of the downtown public infrastructure. 
 
Through this Comprehensive Plan, the city is revising and updating a Capital Improvement Plan, 
as shown in Table I-8 above, to guide the city’s capital investments. Infrastructure improvements 
are needed to upgrade public safety equipment, water and sewer facilities, and to support 
increased tourism including aggressive implementation of the downtown revitalization and 
waterfront development plans. These are included in the CIP. Private sector improvements are 
also needed including more restaurants, overnight accommodations, docking facilities for 
different types of pleasure craft. 
 
Land Use 
 
Land use in Calais has changed significantly over the years.  In 1900 the local population was 
over 7,500 and the waterfront was dotted with wharves.  The city’s current population is about 
3,447 and all but one of the wharves are gone.  Main Street still exists as a commercial district 
and historical area, yet commercial activities have spread out along arterial streets.  Most of the 
local population lives in a central district bordered by the river and South Street extending south 
through Milltown to the Moosehorn Wildlife Refuge. 
 
The city made significant updates to the zoning districts in the city after the adoption of the 1992 
Comprehensive Plan. The concentrated pattern of development, both commercial and residential, 
within the city center creates a city many residents enjoy as walkable and accessible. The 
proposed land use map in this update reflects the existing zoning map to a large degree. It also 
confirms input from survey respondents and the city council to support downtown revitalization 
and development, careful planning for development near the new international bridge and low 
impact recreational development of the city owned land at Nashs Lake. 
 
City Survey 
 
In mid 2004 Calais residents completed a survey to give their views on important aspects of the 
city’s future. The participation rate was high for surveys of this type and included a great deal of 
written input.  
 
A summary of results of the Public Opinion Survey indicated that citizens like the small town 
feel of the community and that you can get around easily and quickly.  Citizens appreciate the 
waterfront and the downtown and see both as the city’s biggest asset.  They like that Calais is an 
unhurried, safe community with historic charm, access to recreational trails and the river, and 
services that support the elderly, children and community.   
 
Respondents indicated relatively high dissatisfaction with city water and sewer services noting 
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sometimes that they are too expensive.  Concern was expressed over the need to improve 
dilapidated housing and support expressed for inspection of rental properties in building codes. 
In charted results and written comments there was very strong support to continue improving the 
waterfront and to seek businesses for both downtown retail and visitor services. Comments 
pointed to the need for overall economic development including warehousing, light industry and 
manufacturing. Respondents are generally satisfied with police protection but would like to see 
greater enforcement of laws to inhibit drug use.  
 
Visions for the future of Calais ranged from extreme pessimism to buoyant optimism. Some see 
Calais going “downhill” toward abandonment while others see it as a dynamic leader with 
downtown businesses, an active waterfront and a hub for regional recreation. There was concern 
that without job opportunities Calais would become a retirement community. Many expressed 
support for the Unobsky School and the Washington County Community College and for the 
heritage tourism theme initiated by the construction of the Downeast Heritage Center.  
 
Map Disclaimer:  
 
The information used to create the maps in this Comprehensive Plan have been derived from 
multiple sources.  The map products as provided are for reference and planning purposes only 
and are not to be construed as legal documents or survey instruments.  EMDC/WCCOG provides 
this information with the understanding that it is not guaranteed to be accurate, correct or 
complete; that it is subject to revision; and conclusions drawn from such information are the 
responsibility of the user.   Due to ongoing road renaming and addressing, the road names shown 
on any map may not be current.  Any user of the maps accept same AS IS, WITH ALL 
FAULTS, and assumes all responsibility for the use thereof, and further agrees to hold 
EMDC/WCCOG harmless from and against any damage, loss, or liability arising from any use of 
the maps. 
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The older segments of the city’s population (number of residents aged 65 or above) have 
increased from 18% of the population in 1990 to 20% of the population in 2000.  During the 
same time, the number of children under five years of age declined from 6.2 percent of the 
population to about 5 percent. The proportion of the school aged population remained about the 
same (between 17 and 20 percent) when you consider that the census groupings changed 
between 1990 and 2000 – from 5-17 year olds in 1990 to 5-19 year olds in 2000.   
 

Table C-7 CALAIS POPULATION BY GENDER 
 

Year Female % Male % Total 
2000 1,817 52.7 1,630 47.3 3,447 
1990 2,070 52.2 1,893 47.8 3,963 

Source:  1990 Census, 2000 Census 
 
The distribution of females and males has remained about constant. 
  
The average household size in Calais went down about 13% since 1990 indicating the presence 
of more households with fewer or no children. While this decrease was slightly lower than the 
trends of its regional service center communities, it was substantially higher than the county and 
the state.  Given the increase in median age, it is likely that many of these households are ‘empty 
nests’ in which the children have grown up and moved out of Calais or households in which 
childless singles or couples moved into Calais. 
 

Table C-8 HOUSEHOLD SIZE 
 

Average Household Size and Growth Rate: 1990-2000 
1990 2000 

Alexander Household Size 2.97 2.62 
 GPY 90-00  -1.18% 
 % growth  -11.78% 
Baileyville Household Size 2.64 2.32 
 GPY 90-00  -1.21% 
 % growth  -12.12% 
Calais Household Size 2.44 2.24 
 GPY 90-00 - -0.82% 
 % growth - -8.20% 
Eastport Household Size 2.42 2.14 
 GPY 90-00 - -1.16% 
 % growth - -11.57% 
Robbinston Household Size 2.55 2.61 
 GPY 90-00 - 0.24% 
 % growth - 2.35% 
Washington County Household Size 2.55 2.34 
 GPY 90-00 - -0.82% 
 % growth - -8.2% 
State Household Size 2.56 2.39 
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Average Household Size and Growth Rate: 1990-2000 
1990 2000 

 % growth - -6.6% 
Source:  1990 Census, 2000 Census 

 
As with the total population figures the smaller neighboring community of Robbinston saw 
increases in the number of households while the larger centers of Eastport, Calais and Baileyville 
declined. In contrast, even though the population of Alexander rose, its household size declined. 

 
Table C-9 NUMBER OF HOUSEHOLDS 

 
 1990 2000 
Alexander Number 161 196 
 GPY 90-00 - 2.17% 
 % growth - 21.74% 
Baileyville Number 770 726 
 GPY 90-00  -0.57% 
 % growth  -5.71% 
Calais Number 1,536 1,486 
 GPY 90-00 - -0.33% 
 % growth - -3.26% 
Eastport Number 797 750 
 GPY 90-00 - -0.59% 
 % growth - -5.9% 
Robbinston Number 194 201 
 GPY 90-00 - 0.36% 
 % growth - 3.61% 
Washington County Number 13418 14118 
 GPY 90-00 - 0.52% 
 % growth - 5.22% 
State Number 465312 518200 
 % growth - 11.37% 

Source:  1990 Census, 2000 Census 

Reflecting the overall loss in population of 516 persons, the number of households in Calais 
declined also by 3.26%.  Household size has decreased as empty nesters and retirees occupy 
more of the city’s housing stock.  Contrary to what occurred in Calais, Washington County saw 
an increase in the number of households despite a decline in population of 3.8 percent, which 
indicates the presence of more single person, single parent, and retiree households countywide. 

 



Section C Population 
 

     
C-8 

 

Table C-10 EDUCATION 
 
School Enrollment (aged 3 and up) 1990 1990 (% Pop) 2000 2000 (% Pop) 
Calais 942 23.7% 803 23.3% 
Washington County 8682 24.6% 8,044 23.7% 
State  304,868 24.8% 321,041 25.2% 

Source:  1990 Census, 2000 Census 
 
In 2000, the city had a comparable percentage of school enrollment to the county and the state.  
School enrollment has declined in the city and county, but has increased statewide. 
 

Table C-11 PUBLIC SCHOOL ENROLLMENT OF CALAIS RESIDENTS 
 

School Year Elementary Secondary Total Calais 
Residents 

Total Enrollment 

October, 2004 393 285 570 678 
October, 2003 393 289 576 682 
October, 2002 405 186 591 719 
October, 2001 390 200 590 703 
October, 2000 404 190 594 704 
October, 1999 435 189 624 779 
October, 1998 435 192 627 801 

Source:  Calais School Department and Maine Department of Education 
 
The city’s public school enrollment has declined by 2.72 percent at the elementary level but has 
increased by 50 percent at the secondary level in the last five years.  This change reflects the 
shift of the Middle School enrollment from the elementary to the high school in 2003-2004. 
However it also reflects an increase in the school population or a slowing of the more precipitous 
declines in enrollment that occurred during the 1990’s. Families associated with the increase in 
staffing at the international border since the 2000 census figures is expected to continue to 
counteract the loss of young families that has occurred throughout Washington County in recent 
years. There are no state statistics predicting future enrollment figures for the city. While some 
pupils are home-schooled in Calais, this accounts for only a minor part of the decrease in 
enrollment. 
 

Table C-12 2001-02 APPROVED HOME INSTRUCTION PUPILS 
 

CITY KIND. GR 1-8 GR 9-12 OTHER TOTAL 
     Calais - 7 1 0 8 

  Source:  Maine DOE  
 

Table C-13 Trend in Home-Schooling 
 

Trend (# of Pupils) 1997-98 1998-99 1999-00 2000-01 2001-02 
       Calais 5 15 15 12 8 

Source:  Maine DOE   
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Table C-14 EDUCATIONAL ATTAINMENT 2000 

 

 
Calais  Eastport Alexander Baileyville Robbinston Washington Co. 

2000 State 2000 

 Percent Percent Percent Percent Percent Percent Percent 
High School 
Graduate or 
higher 

84.6 78 82.5 85.9 78.1 79.9 85.4 

Bachelor's 
degree or 
higher 

11.5 18.5 8.9 13.0 16.1 14.7 22.9 

Note:  Percent calculated from persons aged 25 and over. 
Source:  2000 Census 

 
The city’s levels of education in the Bachelor’s degree of higher level of attainment are lower 
than the surrounding communities, except Alexander, and lower than both the county and state 
averages.  However, the High School Graduate or higher level of attainment is higher or 
comparable to nearby communities and both the County and the State.  
 
 
POLICIES AND IMPLEMENTATION 
  
Given the importance of understanding, planning for and meeting the needs of current and future 
residents, the city has developed the following policies and implementation strategies to monitor 
its population. 
 
Goal: Calais will use complete and current information about its population when making 
administrative and policy decisions for the city. 
Policy Implementation Strategy Responsibility Timeframe
Calais will actively 
monitor the size, 
characteristics and 
distribution of its 
population. 

The city will gather all available 
population estimates, census data 
and other information concerning 
the number and characteristics of 
the city’s population. 

City Manager; 
School Board 

Immediate 

 The city will maintain population 
information in appropriate files 
that are available in the city hall 
for use by the city Officers and by 
residents. 

City Manager Immediate 

 The city will update the population 
information files every five years. 

City Manager Long-term 

 
 
 

The city will seek assistance in the 
collection and maintenance of this 
data from the Washington County 
Council of Governments, the 
designated census information 

City Manager On-going 
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Goal: Calais will use complete and current information about its population when making 
administrative and policy decisions for the city. 
Policy Implementation Strategy Responsibility Timeframe

center for Washington County. 
 
 
SUMMARY 
 
The population of Calais has decreased significantly over the long term, with a higher rate of 
decline seen in the past decade. In addition our population is aging. There are fewer school age 
children though this trend is being offset by increases in staffing at the international border since 
2001. Like the rest of Washington County average household size is decreasing. Numbers of 
retiree and perhaps single parent households are increasing.  A seasonal influx of approximately 
280 people increases demands on services and these individuals may account for some of the 
future increases in year-round population. The city will continue to make available demographic 
information to residents. 
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D.  NATURAL RESOURCES 
 
The natural resources in Calais contribute to the community’s attractiveness as a place to 
work and to live. They include water resources, such as the St. Croix River and Nashs Lake, 
open spaces, and forest land; wildlife and fisheries; wetlands; and scenic resources.   
 
 
LOCATION, TOPOGRAPHY AND GEOLOGY 
 
The city of Calais consists of approximately 23,699 acres or 37.03 square miles. Calais has a 
rolling topography with several mountains and numerous water bodies. The four highest 
points in Calais are Magurrewock Mountain in the northwest portion of the city, Elliott 
Mountain in the north, Mt. Seeall towards the center of the community, and Howard Lake 
Mountain in the south.  
 
The topography of the city is a result of events that occurred during the last ice age at a time 
when ancient oceans extended over parts of the State, and glaciers scraped, scoured, and 
coated other areas with glacial tills, sands, and clay. Calais is characterized by till, thin drift, 
and glaciomarine deposits. Till, which makes up about 40 percent of the city, is a 
heterogeneous mixture of sand, silt, clay, and stones including many boulders deposited 
directly by glacial ice. The topography in these areas is generally a blanket deposit that 
conforms to the underlying bedrock topography. Thin drift, which makes up about 40 percent 
of the city’s land area, consists of bedrock outcrops and/or thin surficial deposits. The-
topography here reflects the configuration of the bedrock surface, and ranges from smooth 
undulating hills to knobby terrain and high mountains. The Calais coastline is characterized 
by glaciomarine deposits. These deposits consist of silt, clay, sand and minor amounts of 
gravel. Sand is predominant in these areas. The topography is flat to gently sloping except 
where dissected by modern streams. See Map 4: Topography Steep Slopes and Flood Zones 
at the end of this section for general contour elevations. 
 
 
LAND SUITABILITY FOR DEVELOPMENT 
 
Soils 
 
“Soil survey” is a general term for systematic examination of soils in the field and laboratory.  
It involves describing, classifying, and mapping soil types, and then interpreting their 
suitability for various uses such as residential, commercial, agricultural and recreational.  
The Soil Survey Office of the Soil Conservation Service (SCS) located in Machias has 
analyzed the characteristics, behavior, distinctive properties and appropriate uses of each 
different soil type. This data can be found on soils maps of each community in Washington 
County. 
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Soil Potential for Low Density Development (LDD) 
 
The United States Department of Agriculture (USDA) Soil Conservation Service (SCS) has 
prepared soil classification maps for each state (STATSGO). The STATSGO classifications 
in Calais, Hermon-Brayton-Mondadnock (ME027), Lyman-Lamoine-Scantic (ME037), and 
Lyman-Dixfield-Marlow (ME035) are mapped on Map 5 - STATSGO Soils. This is the only 
digital soils information available in Washington County. These associations give general 
information about development potential but are mapped at too coarse a scale for local 
planning or site specific purposes. Very few areas of Calais or indeed of Maine in general, 
have large tracts of land that are ideal for residential development. The Natural Resources 
Conservation Service of the USDA has produced a handbook of Soil Survey Data for Growth 
Management in Washington County. This publication is available in the Calais city building 
along with the soils maps prepared by SCS at a scale of 1 inch = 2000 feet. It includes many 
tables that interpret the suitability of different soils for agricultural production, woodland 
productivity, erodability and low density development. 
 
This last interpretation – rating of soil potential for low density urban development – is 
provided in the table below to guide the concentration of development outside of sewered 
area in Calais. Under this system soil potentials are referenced to an individual soil within 
the county that has the fewest limitations to development (depth to water table, bedrock etc.). 
This reference soil is given a value of 100 points. Costs that are incurred to overcome 
limitations to development are developed for all other soils. These costs, as well as costs 
associated with environmental constraints and long term maintenance, are converted to index 
points that are subtracted from the reference soil. The result is a comparative evaluation of 
development costs for the soils in the county. The overall range is large with values between 
0 and 100. These numerical ratings are separated into Soil Potential Rating Classes of very 
low to very high. Thus in the table a soil with a Very High rating has very good potential for 
development.  
 

Table D-1 SOIL SUITABILITY FOR DEVELOPMENT 
 
Map 
Unit 

Soil Name Septics Dwellings Roads Development 

29X Udorthents-Urban complex     
39M Wonsqueak and Bucksport Soils, frequently 

flooded 
Very Low Very Low Very Low Very Low 

39RC Naskeag-Abram-Ricker Complex, 0-15% slopes, 
very stony 

    

39P Bucksport and Wonsqueak soils Very Low Very Low Very Low Very Low 
230C-D Buxton Silt Loam, 8-15% Medium Medium Medium Medium 
231B Lamoine-Scantic Complex, 0-5%,very stony Very Low Medium Medium Low 
232B Lamoine-Buxton Complex 0-8% Very low Medium Medium Low 
233A Scantic Silt Loam Very Low Very Low Very Low Very Low 
235B Lamoine Silt Loam, 0-6% Very low Medium Medium Low 
236A Lamoine-Scantic Complex, 0-5% Very low Medium Medium Low 
238C 
(238D) 

Marlow Fine Sandy Loam, 8-15% Medium Medium High Medium 

240B Elliottsville-Chesuncook Complex, 3-8% Medium High High High 
241B Chesuncook Silt Loam, 3-8% High High High High 
241C Chesuncook Silt Loam, 8-15% Medium Medium Medium Medium 
245B Telos Silt Loam, 3-8% Very Low Medium Medium Low 
262B Tunbridge-Lyman Complex, 3-8% Medium High High High 
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Map 
Unit 

Soil Name Septics Dwellings Roads Development 

262C Tunbridge-Lyman Complex, 8-15% Medium Medium Medium Medium 
263C Tunbridge-Lyman-Abram Complex, 3-15%, very 

stony 
Medium Medium Medium Medium 

271B Dixfield-Colonel Complex, 3-8%, very stony High High High High 
272B Dixfield-Colonel, 3-8% High High High High 
272C Dixfield Fine Sandy Loam, 8-15% Medium Medium Medium Medium 
273B 
(274B) 

Brayton Fine sandy Loan, 0-5%, very stony Very Low Very Low Low Very Low 

324A Medomak and Wonsqueak Soils, Frequently 
Flooded 

Very Low Very Low Very Low Very Low 

329C Tunbridge-Lamoine-Lyman Complex, 0-15%, very 
stony 

Medium Medium Medium Medium 

330B Lamoine-Tunbridge-Scantic Complex, 0-8%, very 
stony 

Very low Medium Medium Low 

331B Lamoine-Scantic-Colonel Complex, 0-8%, very 
stony 

Very Low Medium Medium Low 

332B Lamoine-Buxton-Scantic Complex, 0-15% Very low Medium Medium Low 
333A Scantic-Biddeford Association, 0-3% Very Low Very Low Very Low Very Low 
337C Dixfield-Turnbridge-Colonel Complex, 3-15%, 

very stony 
Medium Medium Medium Medium 

338C Dixfield-Marlow-Turnbridge Complex, 3-15%, 
very stony 

Medium Medium Medium Medium 

338D Marlow-Tunbridge-Dixfield Complex, 8-30%, very 
stony 

Very Low Low Medium Very Low 

339C Dixfield-Marlow Association, 3-15%, very stony Medium Medium Medium Medium 
340B Telos-Elliottsville-Monarda Complex, 0-8%, very 

stony 
Very Low Medium Medium Low 

340C Chesuncook-Elliottsville-Telos Complex, 3-15%, 
very stony 

Medium Medium Medium Medium 

345B Telos-Chesuncook Complex, 0-8%, very stony Very Low Medium Medium Low 
345C Chesuncook-Telos Association, 3-15%, very stony Medium Medium Medium Medium 
348B Monarda-Telos Association, 0-8%, very stony Very Low Very Low Low Very Low 
363C Lyman-Tunbridge-Abram Complex, 3-15%, very 

stony 
Low Low Medium Low 

363E Lyman- Abram-Tunbridge Complex, 15-60%, very 
stony 

Very Low Very Low Low Very Low 

364B Naskeag-Tunbridge-Lyman Complex, 0-8%, very 
stony 

Very Low Medium Medium Low 

366C Skerry-Becket Association, 3-15%, very stony Medium Medium Medium Medium 
371B Dixfield-Colonel Complex, 0-8%, very stony Very Low Medium Medium Low 
373B Brayton-Colonel Association 0-8%, very stony Very Low Very Low Low  Very Low 
375B Brayton-Colonel Association, 0-8%, extremely 

stony 
Very Low Very Low Very Low Very Low 

377C Skerry-Colonel-Tunbridge Complex, 0-15%, very 
stony 

Medium Medium Medium Medium 

Source: USDA-NRSC Orono, ME–Soil Survey Data for Growth Management in Washington County, ME, 
1997 
 
These maps and data sheets are useful to the city to predict the sequence of development; 
develop future land use plans and update zoning; indicate areas where streets or sewers may 
be prohibitively costly; and identify where environmentally sensitive land should be 
protected. Soil survey maps do not eliminate the need for on-site sampling, testing, and the 
study of other relevant conditions (for example, pockets of different soils having completely 
different qualities may be present. 
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Highly Erodible Soils 
 
The removal of surface vegetation from large areas of land can cause erosion, which is a 
major contributor of pollution to surface waters. Highly erodible soils have a potential to 
erode faster than normal. Soil composition affects its susceptibility to erosion but the 
combined effects of slope length and steepness are the greatest contributing factors when 
identifying highly erodible soils.  
 
Most development and intensive land use can and should take place on areas with slopes of 
less than 15 percent (representing an average drop of 15 feet or less in 100 feet horizontal 
distance). On slopes greater than 15 percent, the costs of roads, foundations and septic, sewer 
and other utility systems rise rapidly.  Map 4:  Topography, Steep Slopes and Flood Zones 
depicts the location of steep slopes in Calais. 
 
 
FARM AND FOREST LAND 
 
Agriculture is a very limited land use in Calais. There are several parcels of land devoted to 
commercial agriculture including cranberry and blueberry production and tree farming. 
There are no parcels of land registered under the Farm and Open Space Law. 
 
Calais’ forests are important to its character and economy. The community forests are the 
predominant land cover and provide a pleasant rural character to the community. Approxi-
mately 90 percent of Calais is forested, consisting of a mixture of hardwoods and softwoods. 
Most of the Calais’ forestland is owned by non-industrial landowners. 
 

Table D-2 SUMMARY OF TIMBER HARVEST INFORMATION  
 

 
Year 

Selection 
Harvest 
Acres 

Shelterwood 
Harvest 
Acres 

Clearcut 
Harvest 
Acres 

Total 
Harvest 
Acres 

Change of 
Land use 

Acres 

Number of 
Timber 

Harvests 
1991 238 0 0 238 0 7 
1992 265 0 0 265 0 7 
1993 501 0 0 501 0 6 
1994 820 80 124 1,024 9 11 
1995 312 0 30 342 0 7 
1996 244 0 48 292 33 10 
1997 429 60 15 504 5 13 
1998 409 96 58 563 26 11 
1999 753 0 22 775 0 9 
2000 393 0 13 406 0 9 
2001 392 0 5 397 0 6 
2002 58 0 10 68 0 5 

Totals 4814 236 325 5375 73 101 
 
 
The amount of forestland in Tree Growth provides an indication of the prevalence of 
commercial forestry occurring in Calais. The Tree Growth Tax Law allows for the 
assessment of forestland used primarily for commercial purposes, based on current use rather 
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than market value as long as the land is managed for timber production and remains as forest. 
In July 2004, there were 10,502.44 acres, or 141 parcels, listed in Tree Growth. 
Approximately 2,669 acres were classified as softwood, 3,487.94 acres were classified as 
hardwood, and 4,345.50 acres were classified as mixed wood. This translates into an average 
parcel size of 400 acres. Land classified under the Tree Growth Tax Law constitutes 48 
percent of the land area of the City. 
 
Forest management for wildlife that includes timber harvesting is conducted with the 
Moosehorn National Wildlife Refuge, which consists of 4,524 acres within Calais. Many 
species of wildlife will only thrive in a young forest. In the past, wildfires periodically 
rejuvenated the forest. Nowadays, forest management programs on the Refuge serve to take 
the place of fire. Small clearcuts scattered throughout the forest provide openings and young 
bushy growth that serve as good and cover for many wildlife species. This management has 
resulted in dramatic increases in many species including woodcock, grouse, bear, and moose. 
Timber harvesting also provides local employment and a percentage of receipts from sales is 
returned to local communities. 
 
The forestry industry in Calais and surrounding areas accounts for a good portion of the 
city’s economy. Domtar in Woodland employs 554 people at one mill and Louisiana Pacific 
employs another 120 people at another facility. The timber harvesting and related 
transportation services needed to supply this wood employ about half again as many people 
as the mills. Many of the people working in the woods and mills live in Calais. There is also 
a significant underground economy in timber harvesting and tipping for Christmas wreaths, 
for which employment figures are unavailable. 
 
An inventory of street and shade trees has not been prepared but would be helpful as part of 
efforts to revitalize downtown and augment recent investments in interpretive signs, 
welcome areas and street improvements. 
 
 
WATER RESOURCES 
 
Calais is blessed with an abundance of good quality water resources. There are numerous 
streams, the St. Croix River and several lakes located within the boundaries of the city. Most 
are remotely located and very limited with respect to development. Lake access is mainly 
from unimproved dirt roads. The lakes in Calais have been little publicized or publicly 
utilized and/or developed. The St. Croix River forms as the City’s northern and eastern 
border. The River is tidal through much of the City, with high tide stretching about 600 feet 
upstream of the Ferry Point Bridge. A more detailed examination of marine waters and 
marine resources are considered in the following section.   
 
Watersheds 
 
A watershed is the land area in which runoff from precipitation drains into a body of water. 
The boundaries of the watersheds in Calais, also known as drainage divides, are shown on 
Map 6:  Water Resources.  The portion of the watershed that has the greatest potential to 
affect a body of water is its direct watershed, or that part which does not first drain through 
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upstream areas. Anything that can be transported by water will eventually reach and impact 
the quality of a water body. Development activities, such as house and road construction and 
timber harvesting, disturb the land that drains to a lake by streams and groundwater; thus 
these activities can pollute the watershed.  
 
Rivers, Streams and Brooks 
 
There are numerous streams in Calais including Magurrewock Stream, Dead Meadow 
Stream, Beaver Brook, Interval Brook, Keenes Lake Outlet and East Stream, Beaver Brook, 
Interval Brook, Keenes Lake Outlet and East Branch. There are also many lakes including 
Nashs Lake, Keenes Lake, Beaver Lake, Vose Pond, Mud Lake, and Flowed Land Ponds. 
Howard Lake and Shattuck Lake are co-jurisdictional with Robbinston. There are 
approximately 16 camps on Keenes Lake, 50 camps on Nashs Lake, 2 camps on Beaver Lake 
and 13 camps on Howard Lake. There is also a commercial campground located on Keenes 
Lake. Documented surface water quality information is very limited. Inland surface water 
quality is high and most are rated by the Inland Fisheries and Wildlife (IFW) as being of high 
value for fisheries. 
 
To assess what portion of Maine's rivers, streams, and brooks meet the goal of the Clean 
Water Act; MDEP uses bacteriological, dissolved oxygen, and aquatic life criteria. All river 
waters are classified into one of four categories:  Class AA, A, B, and C. These 
classifications are defined by legislation, with Class AA being the highest classification with 
outstanding quality and high levels of protection.  Class C, on the other end of the spectrum, 
is suitable for recreation and fishing yet has higher levels of bacteria and lower levels of 
oxygen. The designated uses ascribed to Maine's water quality classifications are provided in 
footnote 1 and the current classifications in Calais are a follows: 
                                                           
1 1. Class AA waters. Class AA shall be the highest classification and shall be applied to waters which are outstanding natural resources and 
which should be preserved because of their ecological, social, scenic or recreational importance.    

A. Class AA waters shall be of such quality that they are suitable for the designated uses of drinking water after disinfection, 
fishing, recreation in and on the water and navigation and as habitat for fish and other aquatic life. The habitat shall be 
characterized as free flowing and natural.  [1985, c. 698, § 15 (new).]  

B. The aquatic life, dissolved oxygen and bacteria content of Class AA waters shall be as naturally occurs.  [1985, c. 698, § 15 
(new).]  

C. There may be no direct discharge of pollutants to Class AA waters, except storm water discharges that are in compliance with 
state and local requirements.  [1999, c. 243, §8 (amd).] [1999, c. 243, §8 (amd).]  

  
2. Class A waters. Class A shall be the 2nd highest classification.    

A. Class A waters shall be of such quality that they are suitable for the designated uses of drinking water after disinfection; fishing; 
recreation in and on the water; industrial process and cooling water supply; hydroelectric power generation, except as prohibited 
under Title 12, section 403; and navigation; and as habitat for fish and other aquatic life. The habitat shall be characterized as 
natural.  [1985, c. 698, § 15 (new).]  

B. The dissolved oxygen content of Class A waters shall be not less than 7 parts per million or 75% of saturation, whichever is 
higher. The aquatic life and bacteria content of Class A waters shall be as naturally occurs.  [1985, c. 698, § 15 (new).]  

C. Direct discharges to these waters licensed after January 1, 1986, are permitted only if, in addition to satisfying all the 
requirements of this article, the discharged effluent will be equal to or better than the existing water quality of the receiving 
waters. Prior to issuing a discharge license, the department shall require the applicant to objectively demonstrate to the 
department's satisfaction that the discharge is necessary and that there are no other reasonable alternatives available. Discharges 
into waters of this classification licensed prior to January 1, 1986, are allowed to continue only until practical alternatives exist. 
There may be no deposits of any material on the banks of these waters in any manner so that transfer of pollutants into the waters 
is likely.  [1989, c. 890, Pt. A, §40 (aff); Pt. B, §62 (amd).] [1989, c. 890, Pt. A, §40 (aff); Pt. B, §62 (amd).]  

  
3. Class B waters. Class B shall be the 3rd highest classification.    

A. Class B waters shall be of such quality that they are suitable for the designated uses of drinking water supply after treatment; 
fishing; recreation in and on the water; industrial process and cooling water supply; hydroelectric power generation, except as 
prohibited under Title 12, section 403; and navigation; and as habitat for fish and other aquatic life. The habitat shall be 
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The St. Croix River main stem from the outlet of Chiputneticook Lakes to its confluence 
with the Woodland Lake impoundment is Class A; from the Grand Falls Flowage between 
Route 1 (Princeton and Indian Township) and Black Cat Island is Class B; and the Woodland 
Lake impoundment and waters from the Woodland Dam to tidewater including all 
impoundments are Class C. The St. Croix River tributaries are Class B unless otherwise 
specified; all tributaries entering upstream from the dam at Calais are Class A unless 
otherwise classified; and Tomah Stream is Class AA. 
 
Shorelands and Floodplains 
 
Shorelands are environmentally important areas because of their relationship to water 
quality, their value as wildlife habitat and travel, and their function as floodplains. 
Development and the removal of vegetation in shoreland areas can increase runoff and 
sedimentation leading to an increase in the amount of nutrients and other pollutants that 
reach surface water. This can lead to algal blooms and degraded water quality. Steep slopes 
with highly erodible soils are particularly susceptible to erosion. The Shoreland Zoning 
Ordinance, with revisions adopted by Calais in 2002 is designed to provide protection to 
shorelands. 
 
Floodplains serve to accommodate high levels and large volumes of water and to dissipate 
the force of flow. A floodplain absorbs and stores a large amount of water, later becoming a 
source of aquifer recharge.  Floodplains also serve as wildlife habitats, open space and 
outdoor recreation without interfering with their emergency overflow capacity. Flooding can 
cause serious destruction of property and activities that increase paved or impervious 
surfaces and/or that change the watercourse on floodplains increase the quantity and rate of 
runoff that can intensify flooding impacts downstream. 
 
                                                                                                                                                                                    

characterized as unimpaired.  [1985, c. 698, § 15 (new).]  
B. The dissolved oxygen content of Class B waters shall be not 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 shall not be less than 9.5 parts per million and the 1-day minimum 
dissolved oxygen concentration shall 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 origin in these waters may not exceed a geometric mean 
of 64 per 100 milliliters or an instantaneous level of 427 per 100 milliliters.  [1985, c. 698, § 15 (new).]  

C. Discharges to Class B waters shall not cause adverse impact to aquatic life in that the receiving waters shall be of sufficient 
quality to support all aquatic species indigenous to the receiving water without detrimental changes in the resident biological 
community.  [1985, c. 698, § 15 (new).] [1985, c. 698, § 15 (new).]  

  
4. Class C waters. Class C shall be the 4th highest classification.    

A. Class C waters shall be of such quality that they are suitable for the designated uses of drinking water supply after treatment; 
fishing; recreation in and on the water; industrial process and cooling water supply; hydroelectric power generation, except as 
prohibited under Title 12, section 403; and navigation; and as a habitat for fish and other aquatic life.  [1985, c. 698, § 15 (new).]  

B. The dissolved oxygen content of Class C water may be not less than 5 parts per million or 60% of saturation, whichever is 
higher, except that in identified salmonid spawning areas where water quality is sufficient to ensure spawning, egg incubation 
and survival of early life stages, that water quality sufficient for these purposes must be maintained. Between May 15th and 
September 30th, the number of Escherichia coli bacteria of human origin in these waters may not exceed a geometric mean of 
142 per 100 milliliters or an instantaneous level of 949 per 100 milliliters. The board shall promulgate rules governing the 
procedure for designation of spawning areas. Those rules must include provision for periodic review of designated spawning 
areas and consultation with affected persons prior to designation of a stretch of water as a spawning area.  [1989, c. 890, Pt. A, 
§40 (aff); Pt. B, §63 (amd).]  

C. Discharges to Class C waters may cause some changes to aquatic life, provided that the receiving waters shall be 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.  [1985, c. 698, § 15 (new).] [1989, c. 890, Pt. A, §40 (aff); Pt. B, §63 (amd).] 
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The 100-year floodplains within Calais have been identified by the Federal Emergency 
Management Agency (FEMA) for administration of the Federal Flood Insurance Program. A 
100-year flood is a flood that has 1 chance in 100 of being equaled or exceeded in any 1-year 
period. Local flood plain areas fall into two major categories: areas prone to flooding and 
velocity zones or areas susceptible to damage from wind-driven water during coastal storms. 
One hundred year floodplains, shown on Map 4:  Topography, Steep Slopes and Flood 
Zones, are associated with the St. Croix River, Beaver Lake, East Branch, Carson Heath, 
Beaver Brook, Flowed Land Ponds, Pine Lake, Nashs Lake, Mud Lake, Keenes Lake, 
Shattuck Lake, Howard Lake, Magurrewock Stream and a number of other wetland areas. 
Flooding has not been a significant problem in Calais. Calais adopted a Floodplain 
Management Ordinance in 2000 that includes construction standards to minimize flood 
damage within the 200-year floodplain.  
 
Wetlands  
 
The term "wetlands" is defined under both state and federal laws as "those areas that are 
inundated or saturated by surface or groundwater at a frequency and duration sufficient to 
support prevalence of vegetation typically adapted for life in saturated soils." Wetlands 
include freshwater swamps, bogs, marshes, heaths, swales, and meadows.  
 
Wetlands are important to the public health, safety and welfare because they act as a filter, 
absorb excess water, serve as aquifer discharge areas, and provide critical habitats for a wide 
range of fish and wildlife. They are fragile natural resources.  Even building on the edge of a 
wetland can have significant environmental consequences. Some wetlands have important 
recreational and educational value providing opportunities for fishing, boating, hunting, and 
environmental education.  
 
The MDEP has identified wetlands located within Calais, as illustrated on Map 6:  Water 
Resources. These wetlands were identified by aerial photo interpretation and confirmed by 
soil mapping and other wetland inventories. Field verification of the location and boundaries 
of the wetlands should be undertaken prior to development. The majority of freshwater 
wetlands are Class 3 alder swamps, and minor streams, many of which are spring fed, and 
serve as storm water storage, recharge areas and drainage systems. 
 
Lakes, Phosphorus and Development 
 
The quality of our lakes as recreational resources, gems of natural beauty and coldwater 
fisheries is a result, at least in part, of their phosphorus content. Phosphorus controls the level 
of algae2 production in lakes. The abundance of algae in the lake water determines the clarity 
of the water as well as the amount of well oxygenated, cold water available to cold water fish 
species (trout and salmon) in the summer months. Low phosphorus concentrations yield clear 
lakes with plenty of deep, cold water oxygen. Higher phosphorus concentrations cause lakes 
to be cloudy and oxygen may be severely depleted or eliminated from the deep, cold water in 
the summer months. Very high concentrations cause dense blooms of blue-green algae, 
                                                           
2 Algae are microscopic plants, which grow suspended in the open water of the lake or in concentrated clumps 
around the shallow margins of the lakeshore. 
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which turn the water a murky green and accumulate in smelly, decaying scums along the 
shoreline. 
 
Phosphorus is a very common element typically associated with soil and organic matter. It 
gets into our lakes in a variety of ways. The rainfall that falls directly on the lake has some 
phosphorus dissolved in it and groundwater may contribute some phosphorus from septic 
systems around the shoreline. Most of the lake’s phosphorus comes from stormwater runoff 
draining from the lake’s watershed to the lake in tributary streams and drainage ways. The 
amount of phosphorus in the lake depends on what the stormwater runs over on its way to 
these streams and drainage ways. If the watershed, the land area draining to the lake, is 
forested, the phosphorus concentration in the lake will be low because the forest is an 
effective phosphorus sponge, and does not release its phosphorus readily to the stormwater. 
However, stormwater draining from developed land, whether residential, commercial or 
industrial, contains a lot of phosphorus. Since the portion of stormwater phosphorus that 
supports algae growth tends to be associated with small, lightweight soil particles, it is 
carried very easily and efficiently by stormwater and can  be delivered to the lake from 
anywhere in the watershed. So, generally speaking, the more developed a lake’s watershed 
is, the higher its phosphorus concentration will be. 
 
For lakes with developed or developing watersheds, there are two requirements for keeping 
phosphorus low and water quality high. First, existing sources of phosphorous to the lake, 
particularly from soil erosion in the watershed and from inadequate shoreline septic systems 
on sandy or shallow soils, need to be minimized. The DEP has developed a manual, the Lake 
Watershed Survey Manual, to guide volunteers in identifying and characterizing watershed 
phosphorus sources with the assistance of professionals. DEP also has grant programs 
available to assist in funding these surveys and in fixing the problems identified by the 
surveys. Second, new additions of phosphorus to the lake that will result from residential and 
commercial growth in the watershed need to be minimized.  
 
The Maine Department of Environmental Protection (ME-DEP) 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 tends. This dataset 
does not include bacteria, mercury, or nutrients other than phosphorus. 
 
Water quality monitoring data for Nashs Lake is available from 1991-2002. During this 
period, 2 years of basic chemical information was collected, in addition to Secchi Disk 
Transparencies (SDT). Nashs Lake is a noncolored lake (average color 16 SPU) with an 
average SDT of 7.3 m (24ft). The range of water column TP for Nashs Lake is 5-10 parts per 
billion (ppb) with an average of 8 ppb, while Chla ranges from 2.4-2.5 ppb with an average 
of 2.5 ppb. Recent dissolved oxygen (DO) profiles show low DO depletion in deep areas of 
the lake. The potential is low for TP to leave the bottom sediments and become available to 
algae in the water column (internal loading). Oxygen levels below 5 parts per million stress 
certain cold water fish, and a persistent loss of oxygen may eliminate or reduce habitat for 
sensitive cold water species. In summary, the water quality of Nashs Lake is considered to be 
above average, based on measures of SDT, total phosphorus (TP), and Chlorophyll-a (Chla). 
The potential for nuisance alga blooms on Nashs Lake is low.  
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Limited water quality monitoring data is available for two other lakes in Calais but for few 
parameters and sampling years. Secchi disk transparency data is available for Howard Lake 
in 1988 and for Keene Lake in 1995. Samples were also taken of late summer temperature 
and dissolved oxygen on Keene Lake in 1995. 
 
Evaluating New Development Proposals in Lake Watersheds The DEP has developed a 
method, described in detail in the manual “Phosphorus Control in Lake Watersheds: A 
Technical Guide for Evaluating New Development”3, to evaluate whether or not a proposed 
development will add a disproportionate amount of new phosphorus to a lake. It provides a 
standard which limits the amount of phosphorus that a proposed new development can add to 
the lake and a means by which the development can be designed and evaluated to insure that 
it meets the standard for that lake. It principally addresses the long-term increase in 
stormwater phosphorus that occurs when land is converted from forest or field to residential, 
commercial or industrial development. Though the standards in this manual will greatly 
reduce potential long-term impacts on lake water quality, the standards do not totally prevent 
contributions of phosphorus from new development. Also, since these standards will likely 
not be applied to all new phosphorus sources in lake’s watershed, their implementation may 
not, by itself, be sufficient to prevent any noticeable decline in lake water quality. In order to 
insure that lake water quality is maintained, new development standards should be applied in 
conjunction with efforts to reduce or eliminate some of the most significant existing sources 
of phosphorus in the watershed. 
 
Phosphorus Allocations - Table D-3 provides information for all of the lakes that have at 
least a part of their direct watershed located in Calais. The last column of the table indicates 
an estimated per acre phosphorus allocation, in pounds of phosphorus per acre per year 
(lb/acre/yr), for each lake watershed in town. This allocation serves as a standard for 
evaluating new development proposals. It is applied to the area of the parcel of land being 
developed to determined how much the development should be allowed to increase 
phosphorus loading to the lake. For instance, a development proposed on a 100 acre parcel in 
a lake watershed with a per acre allocation of 0.05 lb/acre/yr would be allowed to increase 
the annual phosphorus loading to the lake by 5 lb (0.05 X 100). If the projected increase in 
phosphorus loading to the lake from the development does not exceed this value, than it can 
safely be concluded that the development will not add an excessive amount of phosphorus to 
the lake. 
 

                                                           
3 Phosphorus Control in Lake Watersheds: A Technical Guide for Evaluating New Development - Part A of 
Chapter 3 in the technical guide describes how the DEP determines phosphorus allocations using the other 
information included in the spreadsheet. Part B of Chapter 3 describes how to estimate the increase in 
phosphorus loading to the lake that will result from new subdivision and commercial/industrial type 
developments. This is the same method that is used to evaluate development applications in lake watersheds 
that are submitted to DEP under the Site Location Law and the Stormwater Management Law. It is also used by 
many towns to evaluate applications for new development under their Subdivision and Site Review ordinances. 
Typically, this analysis is performed by the developer’s consultant, either an engineer, surveyor or soil scientist, 
though in some it is performed by the developer. DEP can provide assistance to local planning boards in 
reviewing these submittals as well as to the developer or his/her consultant in performing the analysis. 
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Table D-3 PER ACRE PHOSPHOROUS ALLOCATIONS FOR CALAIS LAKES  
 
 Water Body     Direct 

Drainage  
In 
Calais 
(acres) 

Percent 
of 
Drainage  
In Calais 

Area not 
available 
for devel’t 
(acres) 

Area 
available 
for devel’t 
 
(AAD) 
(acres) 

Growth 
Factor 
 
(GF) 

Area likely to 
be developed  
 
(D=GFxAAD) 
(acres) 

Lbs. 
Phosphorous 
allocated to 
towns share of 
watershed per 
ppb in lake (F)

Water 
Quality 
Category 

Level of 
Protection 
H=high 
cold water 
fishery 
M=medium 

Acceptable 
increase in 
lakes 
phosphorous 
concentration 
in ppb (C) 

Lbs. Per acre 
phosphorous 
allocation  
 
(FC/D) 

Beaver Lake 511 100 25 486 0.2 97 6.06 Moderate-
Sensitive 

M 1.00 0.062 

Flowed Land 
Pond 

679 100 0 679 0.2 136 10 Moderate-
Sensitive 

M 1.00 0.074 

Howard Lake 647 184 35 612 0.25 153 8.18 Moderate-
Sensitive 

H 0.75 0.04 

Keenes Lake 780 100 20 760 0.25 190 8.93 Moderate-
Sensitive 

H 0.75 0.035 

Mud Lake 190 100 0 190 0.2 38 1.34 Moderate-
Sensitive 

M 1.00 0.035 

Nashs Lake 3,694 855 200 3494 0.25 874 51.37 Good H 1.00 0.059 
Pennemaquan 
Lake 

143 16 0 143 0.2 29 1.52 Moderate-
Sensitive 

H 0.75 0.04 

Pine Lake 145 100 0 145 0.2 29 1.6 Moderate-
Sensitive 

M 1.00 0.055 

Shattuck 
Lake 

42 607 2 40 0.25 10 0.66 Moderate-
Sensitive 

H 0.75 0.05 

Unnamed 
Pond 

19 308 0 19 0.2 4 0.19 Moderate-
Sensitive 

M 1.00 0.05 

Vose Pond 1,598 100 0 1598 0.2 320 25 Moderate-
Sensitive 

M 1.00 0.078 

 
The state statute requiring towns to regulate land subdivisions (30-A MRSA §4401) lists 
phosphorus loading to great ponds as a specific review criteria (#18) that must be addressed 
before a subdivision permit is issued. The evaluation method described in the technical 
guide3 provides a means of satisfying this review criteria that takes into consideration the 
specific sensitivity and limitations of each individual lake and its watershed, as expressed in 
the lakes per acre phosphorus allocation.  
 
Fishery Resources (Fresh Water) 
 
The Maine Department of Inland Fisheries and Wildlife (IFW) has rated the lakes, ponds, 
and streams in Calais regarding their value as fisheries habitat. Each water body is rated as to 
whether it receives cold water or warm water fisheries management. Cold water management 
supports salmonid species such as salmon and trout, while warm water management supports 
black bass, chain pickerel, and perch. Some lakes have a combination of both coldwater and 
warmwater fisheries management. 
  
Nashs Lake, Keenes Lake, Shattuck Lake, and Howard Lake are rated as being high 
value fishery resources. The Maine Department of Inland Fisheries and Wildlilfe currently 
stocks the following waters and species on an annual basis: 
    Nashs Lake - landlocked salmon 
    Keenes Lake - brook trout 
                                                           
4 located in Baring Plantation;1.9% of drainage area in Baring Plantation 
1.2% of drainage area in Charlotte; 78.6% of drainage area in Robbinston 
5 15.1% of drainage area is in Robbinston 
6 located in Charlotte; 32.2% of drainage area in Baring Plantation; 50.0% of drainage area in Charlotte; 1.5% of drainage 
area Meddybemps; 12.6% of drainage area in Pembroke; 2.7% of drainage area in Robbinston 
7 40.0% of drainage area is in Robbinston 
8 located in Baring Plantation; 70.1% of drainage area in Baring Plantation 
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    Shattuck Lake - brook trout 
    Magurrewock Stream - brook trout 
  
Nashs Lake's major tributary, Interval Brook, is both a spawning and nursery stream for 
brook trout and salmon and also supports a spawning run of the lake's smelts each spring. 
Interval Brook is thus rated as being of high value. Magurrewock Stream, an outlet of 
Howard Lake, is rated as high value. 
 
Beaver Brook, an outlet for Nashs Lake, is rated as moderate value because of its population 
of native brook trout. The east branch of Magurrewock Stream supports native brook trout 
and is rated as moderate. There is an unnamed tributary at the western end of Keenes Lake 
that supports an important smelt spawning run each spring and is rated as having a high 
fisheries value. Because of its importance the Department has closed it to dipping of smelts 
by the public along with Interval Brook. 
 
Nashs Lake, Keenes Lake, Howard Lake, Beaver Lake, Vose Lake, and Shattuck Lake are 
open to fishing and boating. Several of the lakes are not easily accessible. Freshwater fish 
that are found in Calais include brook trout, landlocked salmon, smallmouth bass, pickerel, 
white perch, yellow perch, hornpout, and sunfish.  
 
Land use activities that directly affect water quality can significantly alter or destroy the 
value of these areas for fish. Land clearing or development in the adjacent upland habitat, or 
“riparian zone”, can also degrade a fishery. Riparian habitat functions to protect water 
quality and fisheries values by filtering out excessive nutrients, sediments, or other pollutants 
leaching in from upland areas, by maintaining water temperatures suitable for aquatic life, 
and by contributing vegetation and invertebrates to the food base. 
 
Groundwater - Sand and Gravel Aquifers 
 
Aquifers may be of two types: bedrock aquifers and sand and gravel aquifers.  A bedrock 
aquifer is adequate for small yields.  A sand and gravel aquifer is a deposit of coarse-grained 
surface materials that, in all probability, can supply large volumes of groundwater.  
Boundaries are based on the best-known information and encompass areas that tend to be the 
principal groundwater recharge sites.  Recharge to these specific aquifers, however, is likely 
to occur over a more extensive area than the aquifer itself. 
 
The Maine Geological Survey has identified two sand and gravel aquifers within Calais. 
These areas have surficial deposits with moderate to good potential groundwater yield, 
generally between 10 and 50 gallons per minute. The larger area is bound by the St. Croix 
River on the west, the Magurrewock Stream on the south, Magurrewock Mountain on the 
east and South Street on the north. The smaller area is bound by the Maine Central Railroad, 
Route 1 and Magurrewock Stream. Depth to groundwater in these areas averages 6 feet. 
These aquifers and several public wells in Calais are depicted on Map 6: Water Resources. 
The Public Water Supply Sources in Calais include: 
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Table D-4 PUBLIC WATER SUPPLIES  
 

Water System Name Public Water Supply Type9 Source Name Source Type Location 

Calais Water Dept Community DR. WELL 300' (WELL #1) Groundwater Calais 

USFW Moosehorn National Wildlife 
Refuge Non-Transient DR WELL 150' Groundwater Calais 

Keenes Lake Camping Ground Transient DR WELL 90'  Groundwater Calais 

Heslins Motel Non-Transient DR WELL 98'  Groundwater Calais 

Ice Cream Patch & Take-Out Transient DR WELL  Groundwater Calais 

Washington Cnty Tech #1 Non-Transient DR WELL 160’ St. Croix Groundwater Calais 

Washington Cnty Tech #2 Non-Transient DR. WELL 180' Groundwater Calais 

Washington Cnty Tech #3 Non-Transient Cafeteria 220’ Groundwater Calais 

Washington Cnty Tech #4 Non-Transient Wood Harv 160' Groundwater Calais 

Msu 106 Calais High School Non-Transient DR. WELL 250' Groundwater Calais 

Calais Water Dept Community DR. WELL 300' (WELL #2) Groundwater Calais 
Source: Maine Department of Human Services, Bureau of Health, Division of Health Engineering, Drinking 
Water Program; Jan 3/03 
 
Map 6 can be used to identify surface sites that are unfavorable for storage or disposal of 
wastes or toxic hazardous materials.  It is important to protect groundwater from pollution 
and depletion.  Once groundwater is contaminated, it is difficult, if not impossible, to clean.  
Contamination can eventually spread from groundwater to surface water and vice versa.  
Most aquifer and surface water contamination comes from non-point sources including faulty 
septic systems, road salt leaching into the ground, leaking above ground or underground 
storage tanks, auto salvage yards, and landfills.  
 

                                                           
9 The Maine Rules Relating to Drinking Water (Chapter 231) define a "public water system" as any publicly or privately owned system of 
pipes or other constructed conveyances, structures and facilities through which water is obtained for or sold, furnished or distributed to the 
public for human consumption, if such a system has at least 15 service connections, regularly serves an average of at least 25 individuals 
daily at least 60 days out of the year or bottles water for sale.  

1. Community Water System: A public water system which serves at least fifteen service connections used by year-round 
residents or regularly serves at least twenty-five year-round residents. 

2. Non-Community Water System: A public water system that is not a community water system. There are two types 
of Non-Community Water Systems. These are: 

a. Non-Transient, Non-Community Water Systems: A Non-Community water system that serves at least 25 of the 
same persons for six months or more per year and may include, but is not limited to, a school, factory, industrial park 
or office building, and 

b. Transient Non-Community Water Systems: A Non-Community water system that serves at least 25 persons, but not necessarily the same 
persons, for at least 60 days per year and may include, but is not limited to, a highway rest stop, seasonal restaurant, seasonal motel, golf 
course, park or campground. A bottled water company is a transient, non-community water system. 
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Table D-5 RISK ASSESSMENT MATRIX FOR PUBLIC WATER SUPPLIES IN CALAIS 
  

 COMMUNITY WATER SUPPLY Risk Assessment is based 
on: 

Risk of 
Contamination 
due to: 

USFW 
Moosehorn 
NWR 
Dr well 
150’ 

Heslins 
Motel 
Dr well 
98’ 

Ice Cream 
Patch and 
Take out 
Dr well 

Keenes Lake 
Campground 
Dr well 90’ 

Msu106 
Calais 
High 
School 

Wash Cty 
Community 
College #1 

Wash Cty 
Community 
College #2 

Wash Cty 
Community 
College #3 

Wash Cty 
Community 
College #4 

Calais Water 
Department10 

 

well type and 
site geology 

Low Moderate Moderate Moderate Moderate Low Moderate Moderate Moderate  Well type; 
Overburden thickness 

existing risk of 
acute 
contamination 

Low High 
+ coliform 
test 

Moderate 
Septic 
system 
within 
300’ of 
well 

Low Moderate 
Septic 
system 
within 
300’ of 
well 

Moderate 
Septic 
system 
within 300’ 
of well 

Moderate 
Septic 
system 
within 300’ 
of well 

Moderate 
Septic 
system 
within 300’ 
of well 

High 
+ coliform 
test; Septic 
system 
within 300’ 
of well 

 Coliform test; nitrate test; 
septic systems within 300’ 
of well 

future risk of 
acute 
contamination 

Low Low Low Moderate 
Proprietor 
does not own 
or control all 
land within 
300’ 

High 
Legal 
control is 
less than a 
150 radius 
around 
well 

Moderate 
Proprietor 
does not 
own or 
control all 
land within 
300’ 

High 
Legal control 
is less than a 
150 radius 
around well 

High 
Legal control 
is less than a 
150 radius 
around well 

High 
Legal control 
is less than a 
150 radius 
around well 

 Legal control of 150 foot 
radium around well; and 300 
foot radius of property 
around the well 

existing risk of 
chronic 
contamination 

    Low  Low Moderate 
4 potential 
sources of 
contamination 
incl. 
underground 
oil storage 
tank 

Moderate 
4 potential 
sources of 
contamination 
incl. 
underground 
oil storage 
tank 

 Detection of chronic 
chemical contaminants; # of 
potential contaminant 
sources around WHPA11; 
distance to nearest 
significant potential source 
of contamination 

future risk of 
chronic 
contamination 

    High  High High High  Legal control of entire 
WHPA; legal control of 
2500 Phase II/V waiver 
radius12 

                                                           
10 Data Not Available; Source Water Assessment for new Calais Water Department well in the Industrial Park is being conducted in the Spring-Summer of 2005. 
11 WHPA – Well Head Protection Area 
12 2500 Phase II/V waiver radius – with control of land out to 2500 feet the Public Water Supply is waived from performing the full range of Phase II/V water 
quality tests – a significant savings for the operator. 
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The city will pursue the extension of public water supplies (from their current terminus at 
Steamboat St.) a mile south along Route 1 to serve the campus where the Community 
College and High School are located. Such an extension will address the moderate to high 
risks of contamination in the wells in that area as well as serve the proposed Pine Tree Zone 
and other commercial development south of the city center. 
 
Since 1988, all well drillers have been required to submit an information form to the Maine 
Geological Survey (MGS) on wells drilled to supply potable water. In Calais, MGS has 
reviewed 32 wells with an average depth of 211 feet.  Maximum depth was 420 feet; 
minimum depth was 90 feet. 
 
The quality of municipal water delivered within the city has been plagued with problems 
related to odor, test and fixture staining. Please refer to the Public Facilities chapter for a full 
discussion of city efforts to correct these problems through replacement of old piping, water 
purification and other means.  
 
There is one sand-salt storage area located within the City off North Street, by the Fire 
Department. It does not pose a significant threat to ground or surface waters. 
 
 
MARINE WATERS AND RESOURCES 
 
The City’s marine resources are those resources associated with coastal areas along the St. 
Croix River. The River serves as the eastern and northern boundary of the city of Calais and 
as an international border between the United States and Canada. Jurisdiction over the 
quantity of flow and water quality is shared by the U.S. townships and Canadian provinces 
within the St. Croix Watershed. The watershed drains approximately 1,633 square miles, and 
encompasses over 19 lake systems. The river flows southeasterly along the international 
boundary, before discharging into the Atlantic Ocean near Passamaquoddy Bay. The river is 
considered freshwater to a point approximately 600 feet upstream of the Ferry Point Bridge. 
Tidal influences are limited from further upstream migration by the numerous rapids and 
riffles. 
 
The St. Croix River, downstream of the Ferry Point Bridge, serves as the coastal area for the 
city of Calais. From the Ferry Point Bridge, the river runs approximately 2.1 miles to Todd 
Point, 7 miles to Oak Bay, and 10.5 miles to the southeast border of Calais. The area between 
600 feet upstream of Ferry Point Bridge and Todd Point is classified by the Maine 
Geological Survey as “Tidal/Fluvial”. This section is under tidal influence but does not carry 
estuarine waters. A transition channel begins at Todd Point and continues for approximately 
one mile downstream. From this point down to Oak Bay, the area is classified as “Estuarine 
Channel”. In this area, ocean and river water mix producing a salinity level between 0.5 and 
30 parts per thousand. 
 
Steep banks accompanied by long sloping mud flats are characteristic of the Calais coastal 
area. Width and depth of the river are greatly affected by tidal influences. During high tide, 
the river channel from bank to bank can exceed 2500 feet. The narrowest points, less than 


