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Thank you to the partners of this project: 
Cumberland Co. Soil & Water Conservation District 

Forest Lake Association 
Town of Cumberland 

Town of Gray 
Town of Windham 

Maine Department of Environmental Protection 
 

Cumberland County Soil & Water Conservation District staff support for this project: 
 
 

Betty Williams, Project Manager 
Chris Baldwin, District Engineer 
Betty McInnes, District Manager 

 
 Report prepared by Betty Williams, CCSWCD 

 
This project is funded in part by the Maine DEP through a USEPA Nonpoint Source Grant 
under Section 319 of the federal Clean Water Act.  

 



Project Purpose 
 
 

The purpose of this project was to improve or maintain stable water quality 
in Forest Lake.  This was accomplished by reducing the amount of 
phosphorus entering the lake and promoting watershed stewardship. 

Lake and Watershed Description 

The Forest Lake Watershed covers 3 square miles (1913 acres) and is located in the Towns 
of Gray, Cumberland and Windham in Cumberland County, Maine (See below).  The lake 
has a surface area of 210 acres, a maximum depth of 38 feet, an average depth of 12 feet 
and a flushing rate of 1.4 flushes per year.  The lake has approximately __ of shoreline 
most of which is privately owned.  The lake serves as the headwaters to the Piscataqua 
River, which then flows into the Presumpscot River and Casco Bay.  The Towns of Gray, 
Windham and Cumberland each has frontage on the lake and comprises a significant 
portion of the watershed.  A small portion of the watershed is also located in the Town of 
Falmouth.  

 

 
Watershed development consists of about 
380 residential homes and an extensive 
road network, most of which are located 
within close proximity to the lake.  The 
upper watershed is primarily forested, 
although there is some scattered residential 
development and logging activity.  Over the 
past decade, several of the lake’s seasonal 
cottages have been converted to year round 
housing.  Commercial operations in the 
watershed include an auto repair shop, a 
water skiing school and several businesses 
at service area 56 of the Maine Turnpike. 
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2002 Watershed Survey  & Management Plan 
The Forest Lake Association (FLA), the Cumberland County Soil & Water Conservation 
District and MDEP organized a survey of the watershed and volunteers identified 112 
erosion sites. The primary purpose of the watershed survey was to identify and prioritize 
existing source of polluted runoff but the survey also helped to raise the community 
awareness and foster long-term lake protection.  
 
All of the documented erosion sites were rated for their relative impact to water quality, 
and the costs and technical level of potential fixes.  The majority of these sites can be fixed 
for a low cost and little technical expertise. 
 
The Forest Lake Management Plan was completed in 2003 and included watershed 
information about specific NPS pollution problems and natural resources.  The successful 
project developed locally supported water quality goals, objectives and action strategies for 
protecting Forest Lake. 

Water Quality in Forest Lake 
Local volunteers and the Maine Department of Environmental Protection (DEP) biologists 
have monitored Forest Lake’s water quality for over 27 years.  In general, the lake’s water 
quality is considered to be slightly above average based on secchi disk transparency, total 
phosphorus and chlorophyll-a measurements.  However, data also indicates that the lake 
may be under stress.  According to DEP, there is moderate potential for nuisance algal 
blooms, moderate oxygen depletion in deep areas of the lake and moderate risk of 
phosphorus recycling problems (MDEP files, 2000).  Given this information and the fact 
that Forest Lake is a valued regional resource, it was placed on the State’s “Nonpoint Source 
Priority Watersheds” lists.  In addition, the Maine DEP has listed Forest Lake on their list of 
“Lakes Most at Risk from Development” under the Maine Stormwater Law.   
 
Water quality problems can be attributed to polluted runoff, or nonpoint source pollution 
(NPS), that washes into the lake from its surrounding watershed. Phosphorus, which attaches 
to soil particles, poses the greatest threat to Forest Lake. Phosphorus spurs excess algae 
growth, causing declines in water clarity and oxygen levels. Ultimately, high inputs of 
phosphorus can lead to a degradation of fish habitat, development of nuisance algae blooms 
and losses in lakefront property values.  
 
Volunteers have been taking water clarity (secchi disk) readings and water chemistry (e.g., 
dissolved oxygen, chlorophyll-a, phosphorous, etc) samples from Forest Lake since 1974 
with the exception of several missing years until 1991. In 2003, the average secchi depth 
reading was 16 feet, slightly clearer than the average Maine lake which is about 15 feet.  A 
substantial increase in development in the watershed has occurred recently and is likely to 
continue into the future.   
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Conservation Project Team 
 

 
• Cumberland County Soil & Water Conservation District 

• Forest Lake Association 

• Towns of Cumberland, Gray and Windham 

• Forest Lake Watershed Community 

• Maine Department of Environmental Protection 
 

Conservation Project Timeline 
 
2002   Watershed Survey & Watershed                
   Management Plan 
 
2004   Implementation Grant—Phase I 
   $59,635 received through Federal 319 Clean  
   Water Act  
 
2006   Proposal submitted and awarded grant for               
   Phase II Conservation Project 
 
2007   Start Phase II  Conservation Project -   $75,000  
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Education 

 

 

How did we meet our goal? 
 

• Through Education 
 
• Through Technical Assistance 
 
• Through On-the-ground fixes 

What was our goal? 
 

Improve and protect the water quality  
 

of Forest Lake 
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Watershed Stewards (right) hard at 
work planting a buffer. 
 
Workshop participants below learn 
how to hook up the Frontrunner gravel 
road maintenance tool. 

Annual Forest 
Lake Association 
meeting (below) 
draws a large 
crowd to learn 
about the project.  



Education 
 

Project Goal:   
• Set up and deliver a Watershed Stewards Program 
• Create and distribute Project Fact Sheet and final Project Brochure 
• Create and distribute outreach materials for watershed residents 
• Bring together land use decision makers from three municipalities 

 

Project Accomplishments: 
 

• Completed Watershed Steward Program with 20 volunteers participating 
• Volunteers help plant over 250 shrubs, groundcovers and trees 

• Held two conservation landscape installation workshops 
• Created Project Fact Sheet to introduce grant activities and provide tips 

for lake-friendly living and distributed to all watershed households. 
• Created and distributed Final Project Brochure. 
• Delivered Presentation at Forest Lake Association annual meetings 
• Several articles published in lake association and road association 

newsletters. 
• Conducted a Frontrunner Workshop on Lakeside Drive with 11 

participants 
• Coordinated Gravel Road Network 
• Coordinated Interlocal Municipal Workgroup meetings between the Towns 

of Gray, Windham and Cumberland to develop similar watershed wide 
ordinances. 
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Education 

Watershed Stewards Program sponsored by University of Maine Cooperative Extension 
comes to Forest Lake and residents learned about: 
 

• Septic Systems 
• Shoreland Zoning 
• Lakes 101 
• Status and trends of Forest 

Lake 
• Soil fertility and soil erosion 
• Camp Road and Lakes 
• Vegetative Buffers 
• Invasive Aquatic Plants 
• Best Management Practices 
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On-the-ground fixes 
Project Goal:  
• 5 Road Sites 
• 2 Beach Access sites 
• 2 Driveways 
• 2 Buffers 
 

Project Accomplishments:   
• 6 road sites 
• 2 beach access sites 
• 2 driveways 
• 3 buffers 
• 2 Residential Conservation     

 Practices 

It has been estimated that by 
completing these projects, 
approximately 34 tons of 
sediment (29 lbs of phospho-
rus) has been kept from en-
tering Forest Lake every 
year. 

    Technical Assistance locations 
  
   Road construction sites 

Technical Assistance 
 

Project Goal:   
• Carry out 10 technical assistance 

visits 
 

Project Accomplishments:   
• 27 technical assistance visits 

completed   
Properties were assessed and site 
conditions and specific recommendations 
were summarized in reports Site sketch included in reports 



On-the-ground fixes—Road Projects 

All totaled, fifteen on-the-ground projects were completed.    The grant was able to fix four 
additional sites than originally planned.  Road improvement projects included two sites on 
Lakeside Drive, three on Cottage Road and one on Larrabee Lane.  2 beach access sites, 2 
driveways, 3 buffers installed and 2 residential matching grants were completed. 

 

Road Projects 

 
Lakeside Drive/Cypress Hill 
Road  
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Moderate to severe surface erosion 
with a direct flow to stream. 

Before 

Before 

Before 

Stream 

New cross culvert installed with 
settling basin. 



On-the-ground fixes—Road Projects 
 

 

Road Projects-Lakeside Drive Con’t 

 
Cottage Road 
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Cross Culvert installed 

Spring 

Fall Summer 

This site identified in the Watershed 
Survey.  Severe surface erosion with 
direct flow to lake.  Site was being used as 
local boat launch even though it was on 
private property.  New landowner tore 
down condemned cottages, graded, seeded 
and established lawn cover.  This site is no 
longer used as boat launch. 



 

Cottage Road Con’t 
 

 

 
 
 

 

On-the-ground fixes—Road Projects 

After 
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Before 

During 

After 

Moderate surface erosion 
on this section of road with 
direct flow to ditch and 
then to lake.  Road material 
added graded and crowned 
with Frontrunner. Swale/
ditch installed on right side 
with outlet to existing 
vegetation. 

Frontrunner work in process. 

Processed base material used 
for its good binding properties 
and long-term stability. 



On-the-ground fixes—Road Projects 
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Larrabee Lane, Gray 
A forty foot french drain was installed in the right of way at the top of Larrabee 
Lane.  Larrabee Lane was built up with new material and mono-sloped towards 
the french drain.  In addition, a rubber razor blade water diverter was installed 
further below in the right of way to catch any remaining runoff and diverted into a 
stoned lined plunge pool and vegetation. 

 
 
 
 

 

 
 
 
 
 
 
 
 

 
Before 

 

After 

Right of Way to lake 
 

Rubber razor blade location 

French Drain 



 

On-the-ground fixes-ResidentialProjects 

Forest Avenue, Windham 
Failed retaining wall 

 
Landowners worked with 
CCSWCD staff to come 
up with design and cost 
estimates to stabilize the 

site.   
 

Project was completed as a 
workshop with numerous 
volunteers hand carrying 

stone and filling the 
gabion baskets as shown 

below. 
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Forest Avenue, Windham 
Volunteers worked 3 days to complete project and hand placed 35 tons of stone to fill 

the gabion baskets. 

Thank you to the landowners for their support and 
all of their hard work. 

On-the-ground fixes-ResidentialProjects 
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ResidentialProjects Con’t 

Above   -    Moderate to severe erosion taking place with a direct flow to the lake. 
Below   -   Infiltration walkways and steps installed by the landowners and approximately 

230 trees, shrubs and groundcovers planted by the Forest Lake Watershed Stewards. 

Forest Avenue, Windham 

13 



ResidentialProjects Con’t 

Forest Avenue, Windham 
 
Before:  This site originally 
identified in the Forest Lake 
Watershed Survey.  Side yard 
walkway eroding with direct 
flow to lake. 
 
 
 
 
 
 
After:  Landowners worked 
with CCSWCD staff to install 
infiltration steps using 5 yards 
of 3/8” crushed stone, geotextile 
and 4 x 4 timbers. 
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ResidentialProjects Con’t 

Lakeside Drive, Windham 
 

This site was also identified in the 
watershed survey conducted in 2002.   
Moderate to severe erosion was taking 
place the length of the driveway with 
direct flow to the lake. 
 

A rubber razor blade was installed in the 
driveway, along with several tiered water 
bars.  A drainage swale was installed with 
check dams, plunge pool and a final 
infiltration landing.  

 
This project was completed as a statewide 
training workshop for watershed 
managers wanting experience installing a 
variety of best management practices.  
Approximately 25 volunteers took part in 
the workshop. 
 
Thank you to the landowners for their 
hard work and support. 
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Residential Projects Con’t 
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Lakeside Drive, Windham 
 
Moderate soil erosion, exposed roots 
with direct flow to the lake. 
 
Installed 45 shrubs and groundcovers , 
20 yards of loam, 7 yards of erosion 
control mulch, 25 lbs of grass seed and 
5 yards of bark mulch. 

This project was completed as part of 
a statewide training workshop for 
watershed managers.  Approximately 
25 volunteers learned proper planting 
and mulching techniques. 



Conservation Landscapes 
Using Native Plants 

Buffers are an important part of proper watershed management.  They slow and 
filter water and include elements such as, trees, shrubs, perennials, duff and mulch 
layers.  Using native plants in your buffer helps your property to fit naturally into its 
environment and tends to need little maintenance. 
Native Plant Matching Grants were offered to landowners in the watershed.  The 
grant matched landowners 1 to 1 up to $100.  Ten landowners enhanced their 
vegetative buffers during this project.  Over 300 shrubs, trees and groundcovers 
were planted. 
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Native plants to consider 
Shrubs 

 
Blueberry 
Bearberry 

Sweet Fern 
Sheep Laurel 
Snowberry 

Bar Harbor Juniper 
 
 

Perennials 
 

Black Eyed Susan 
Cinnamon Fern 

Purple Coneflower 
Scarlet Bee Balm 

Solomon Seal 
Mint 

 
Trees 

 
Balsam Fir 
Red Maple 

Pagoda Dogwood 
Black Spruce 
White Oak 

Black Willow 
Black Cherry 
Yellow Birch 



 
 
 

Thank 
you 

And the future? 
 

Lake protection never reaches an endpoint. 
It requires a continual process of education and 

routine maintenance. 
 
The Forest Lake Association will continue to take the lead 
in efforts to protect the lake by: 
 

• Publishing a bi-annual newsletter 

• Monitoring the water quality of Forest Lake 

• Continuing to implement the Forest Lake Watershed Management Plan 

• Partnering with the Cumberland County Soil and Water Conservation   

District on the Phase II grant project slated to begin in 2007. 

Photo Courtesy - Ben Tripp 


