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GENERAL DESCRIPTION AND SCOPE OF THE PLAN 

This forest management plan has been prepared for the Kennebec Water District (KWD), whose current 
mailing address is P.O. Box 356, Waterville, Maine 04901. This plan encompasses the KWD’s forested 
land around the West Basin of China Lake, situated in China and Vassalboro, Kennebec County, Maine 
(see Figure 1: Location Map). The North Narrows Peninsula and a portion of the northern shore can be 
found on the Town of China Tax Map 37 Lot 34, and the South Narrows Peninsula and a portion of the 
southern shore can be found on the Town of China Tax Map 26 Lot 17. The portions of shorefront 
property in Vassalboro can be found on the Town of Vassalboro Tax Map 11 Lot 32, Map 11 Lot 58, Map 
11 Lot 33, Map 11 lot 54, and Map 20 Lot 34.  In total, this plan encompases approximatly 343.5 acres of 
shorefront property.  
 

Figure 1: Location Map 

 

Approximately ten miles of shoreline property around of the West Basin of China Lake, including the 
North and South Narrows Peninsulas, were part of a major property acquisition between 1909 and 
1928. This property serves to protect the water quality of the West Basin of China Lake, the KWD’s sole 
water source used to produce and distribute safe, high quality water.  
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This plan has been written to provide a description of the land’s past use, the current condition of the 
property and resources, and the future potential for the forestland and resources. The plan should serve 
as a tool to guide the KWD’s decision makers and land managers to maintain and improve the resources 
on the property and to achieve their long-term goals and objectives. This plan meets the requirements 
of the WoodsWise Program and the requirements to enroll in the Maine Tree Growth Tax Law. This plan 
should be reassessed in 10 years and modified and/or amended to accommodate any changes across 
the property, or if the landowner goals and/or objectives change. 
 

LANDOWNER GOALS AND OBJECTIVES 

The primary goal of the property is to grow and harvest commercial forest products to establish and 
perpetuate an uneven aged, mixed species forest to protect the water quality in China Lake. This goal 
will be met through the objectives of having periodic timber harvests every 15–20 years that follow 
applicable Best Management Practices (BMPs) and utilize silvicultural systems that will produce an 
uneven aged, mixed species forest. 
 
Secondary goals include locating, marking, and maintaining clear boundary lines, maintaining access 
roads, and establishing a physical presence on the KWD property to improve public relations. The 
objectives are to brush, blaze, and paint all of the KWD’s property lines within this planning period. 
Additional objectives include improving and maintaining the access roads when the periodic timber 
harvests occur.  
 

ACREAGE OF LAND USE/COVER TYPES (APPROXIMATELY 343.5 ACRES TOTAL) 

FORESTLAND—PRODUCTIVE 

Table 1: Cover Type Descriptions on the following page, and KWD All Stands Forest Type Map in 
Appendix 1: Forest Stand Type Maps, provide definitions and illustrations of the following land uses and 
cover types. 
 

North and South Narrows Peninsulas 

The North and South Narrows Peninsulas include part of China Tax Map 37 Lot 34, part of China Tax Map 
26 Lot 17, and consists of approximately 116 acres as follows. 
 
 North Narrows Peninsula: 52.5 acres of productive forestland 

 
- North Stand A: 37 acres SH3A (mixed wood) 
- North Stand B: 15.5 acres H2B (hardwood) 

 
 South Narrows Peninsula: 63.5 acres of productive forestland 

 
- South Stand A: 23 acres S3A (softwood) 
- South Stand B: 17 acres S3A (softwood) 
- South Stand C: 23.5 acres HS3B (mixed wood) 
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North Shore 

The North Shore includes the remaining acreage of China Tax Map 37 Lot 34, and Vassalboro Tax Map 11 
Lot 32, and consists of approximately 115 acres as follows. 
 
 Stand Type 1 (Stand 1G - Stand 1H): 8.5 acres H3A (hardwood) 
 Stand Type 2 (Stand 2D - Stand 2E): 97 acres S3A (softwood)  
 Stand Type 3 (Stand 3C): 9.5 acres SH3A (mixed wood) 
 

South Shore 

The South Shore includes the remaining acreage of China Tax Map 26 Lot 17, Vassalboro Tax Map 11 Lot 
58, Vassalboro Tax Map 11 Lot 54, Vassalboro Tax Map 11 Lot 33, Vassalboro Tax Map 20 Lot 34, and 
consists of approximately 97.5 acres as follows. 
 
 Stand Type 1 (Stand 1A - Stand 1F): 50.5 acres H3A (hardwood) 
 Stand Type 2 (Stand 2A - Stand 2C): 24 acres S3A (softwood) 
 Stand Type 3 (Stand 3A - Stand 3B): 23 acres SH3A (mixed wood) 
 
 

Table 1: Cover Type Descriptions 

Forest Classification Code Description 

Composition 

S Softwood dominant, composes >75 percent of present vegetation 

SH Softwood majority, composes 50-70 percent of present vegetation 

HS Hardwood majority, composes 50-75 percent of present vegetation 

H Hardwood dominant, composes >75 percent of present vegetation 

Size Class (height) 

1 Young growth, < 30 feet, regeneration 

2 Mid growth, 30–50 feet, small merchantable 

3 Mature growth, >50 feet, merchantable 

Stocking 

A 75-100 percent crown closure, fully stocked 

B 30-75 percent crown closure, medium stocked 

C 0-30 percent crown closure, sparsely stocked 

*For example, SH3A means softwood majority, composes 50-70 percent of present vegetation, mature growth, >50 feet, 

merchantable, and 75-100 percent crown closure, fully stocked. 
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Less Represented Land Uses/Cover Types 

 
 Reserved forestland (productive): not present during this planning period. 
 Non-commercial/unproductive forestland: not present during this planning period. 
 Non-forested area: 9.5 acres total, located in Stand 1G, Stand 1H and Stand 3C. 
 Water bodies: not present during this planning period. 
 Wetland: 5.5 acres total, located in Stand 1A, Stand 1G, Stand 2A, Stand 2D and Stand 3C. 
 Developed land: not present during this planning period. 
 Agricultural land: not present during this planning period. 
 

GENERAL CONDITION OF WOODLOT  

HISTORY AND GENERAL PROPERTY DESCRIPTION 

In 1903, China Lake was chosen to become the new sole source of the KWD’s water source. Between 
1909 and 1928, this property around the West Basin of China Lake was purchased. Prior to the KWD’s 
ownership of this property, the land was used for agricultural purposes and several homesteads dotted 
the shoreline of the West Basin. Once the property acquisition by the KWD began, an extensive pine 
planting program was initiated in 1914 to reforest the agricultural land. Approximately 178,500 trees 
were planted between 1914 and 1928. The program was intended to provide erosion control and later 
provide income through timber harvesting.  
 
A forester began working with the KWD in 1965 to provide recommendations and help maintain the 
value of the forestland. Since the tree planting program, periodic thinning treatments and selective 
cuttings were conducted to promote growth and vigor. The first selective cutting was completed in 
1974. Shortly after this first cutting, timber harvesting activity along the north shore came to a halt due 
to many public complaints about the cutting. In addition, as a result of an access dispute to the South 
Peninsula, a scheduled thinning in 1988 was not conducted. Access was not resolved until 1991, and in 
1992 a thinning was scheduled. At this point the trees were experiencing distress from overcrowding. 
The option of clearcutting the entire stand and replanting was considered, but the alternative to thin the 
stand and allow for recovery and natural regeneration was chosen and conducted in 1992.  
 
In the winter of 1995-1996, three severe winter storms (November 11-12, January 19-20, and January 

26-27) with strong opposite prevailing winds resulted in substantial blowdowns across the North and 
South Narrows Peninsulas. A salvage harvest was conducted in February and March of 1996. In May of 
that same year, it is recorded that students from Erskine Academy planted 8,000 trees on the Narrows 
Peninsulas—primarily on the South Narrows Peninsula/Hawker’s Point. The windstorm and salvage 
operation have strongly altered the structure and composition of the stands.  
 
The majority of the ownership around the West Basin of China Lake, including the Peninsulas is fully 
stocked with mostly commercial species in mixed wood, hardwood, and softwood dominated stands 
that are described in greater detail under the Individual Stand Descriptions section of this plan. A small 
beach (less than 2,000 square feet) exists on the southern tip of the North Narrows Peninsula with a 
couple of picnic tables that are often utilized during the summer months by boaters and other 
recreationists using the lake. Another small beach (less than 2,000 square feet) exists on the northern 
tip of the South Narrows Peninsula. Both beaches have outdated signage regarding the KWD’s water 
source and the general restrictions on the use in the West Basin of China Lake and the shoreline 
property. 
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PROPERTY TAX STATUS  

Currently, the KWD has no property tax exemptions in the town of China or Vassalboro. The property is 
eligible to be enrolled in the Maine Tree Growth Tax Law Property Tax Bulletin No. 19, where the 
forested property can be valued on the basis of productivity. The application deadline to apply is April 1st 
of each year and the decision to enroll is long term. The property must be recertified and approved by a 
Maine licensed Forester every 10 years, and the landowner must comply with the associated written 
forest management plan for the property.  
 

BOUNDARY LINES 

The boundary lines on the KWD’s property are in poor condition. In 1909, the original concrete 
monuments were set on the corners of the property. Monuments have since been relocated or replaced 
in cases where the monuments were in poor condition or missing. In 1995, 1996, and 1998, several 
monuments were replaced or reset. The current survey for the KWD’s shoreline property dated 
December 17, 1997 was prepared by A.R.C.C. Land Surveyors Inc. of Lewiston, Maine. Though some of 
the corner monuments were recently relocated, the lines between the monuments are nonexistent or 
are in poor condition with the exception of few locations where bits of old wire fencing and stone walls 
are present.  
 
One of the landowner’s goals is to locate, mark, and maintain clear boundary lines. This can be achieved 
by permanently blazing and painting the lines between the monuments. Clearly marking and 
maintaining these property lines will also help with improving the KWD’s outreach with abutting 
landowners and the general public. As of June 2019, one mile of property line work has been completed 
starting on the far northeastern portion of the property (near North Narrows Peninsula). These lines 
have been brushed, blazed and painted in blue. In addition, blue painted posts engraved with "KWD" 
were installed in non-forested/open field areas along the property line.  
  

ACCESS 

Access to the property, other than from the shores of China Lake, is limited. Lake access is useful for 
monitoring the property and for small scale maintenance projects, such as boundary line work. Road 
access for management and harvesting purposes to the North Narrows Peninsula is from the southern 
end of Neck Road and can be accessed from Lakeview Drive/Route 202 in China. Road access for 
management and harvesting purposes to the South Narrows Peninsula is from the end of Clark Road, off 
Vassalboro Road/Route 32 in China. In 1991, there was a dispute involving access to the South Narrows 
Peninsula (Hawker’s Point). The dispute was resolved through a court case which resulted in 
granting/maintaining an 18-foot-wide easement as it appears on the face of the earth to the KWD (see 
Appendix 2: Court Case for Access to South Narrows Peninsula/Hawker’s Point).  
 
Existing access roads are in poor condition and currently only support foot traffic. These access routes 
will require improvements for timber harvesting activities to occur. Improving and maintaining access 
roads is recommended to achieve the landowner’s goals, facilitate management and monitoring, and 
provide access in the event of an emergency (forest pest outbreak, forest fire, injury, etc.). 
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FOREST HEALTH 

The forestland on this property appears to be in moderate-to-good health. Natural tree senescence is 
occurring on the property due to lack of active management. Periodically monitoring the forest for 
evidence of forest pests and diseases, storm damage, and general tree decline and mortality is key to 
maintaining a healthy forest over time and to prevent detrimental outbreaks. 
 

Emerald Ash Borer 

Emerald ash borer (EAB) is an invasive beetle that was recently found in both northern and southern 
Maine. The larvae of this pest feed on the inner bark of ash trees and disrupts the tree’s ability to 
transport water and nutrients, ultimately killing the tree. Quarantines are now in place in York County, 
and the northeastern corner of Aroostook County. These quarantines regulate the movement of ash 
products as nursery stock, chips, other ash products with bark, firewood, pulpwood, lumber, etc. The 
Maine Department of Agriculture, Conservation, and Forestry announced that future forests will include 
far fewer ash trees, and EAB will devastate ash in Maine.  Forest management options for ash on this 
property should include maintaining only healthy ash on good sites for retention as a component of the 
forest. An even more important objective will be to promote a more diverse mix of native species that 
will in turn promote development of a forest that will remain resilient and economically productive as 
EAB devastates ash species. Other objectives should include conserving and utilizing the value of the ash 
with the threat of EAB now within state bounds. The stands should be monitored frequently for 
evidence of this beetle where species of ash are present. Sample photos of EAB, and EAB evidence can 
be found in Appendix 3: Forest Health Photos. 
  

Brown Tail Moth  

Brown tail moth is an invasive forest pest known to be harmful to both forest and human health. The 
tiny hairs on the moth can cause reactions and rashes similar to that of poison ivy (dermatitis).  The 
larval stage of the brown tail moth most commonly feeds on the foliage of species of oak, cherry, and 
apple. This defoliation can cause stunted growth and cause the tree to become more susceptible to 
other stressors. The exposure risk rating for brown tail moth for this general area is currently moderate 
where defoliations have been mapped and/or continuous stretches of overwintering webs were found 
in adjacent towns. If overwintering webs are found on the property, they should be destroyed to help 
reduce the populations. The property should be monitored for signs of severe defoliation so the 
appropriate management strategies can be made. 
 

Hemlock Woolly Adelgid  

Eastern hemlock is a large component of several stands on the property and is vulnerable to the 
hemlock woolly adelgid forest pest. The hemlock woolly adelgid quarantine areas currently include 
southern portions of Kennebec County. Although this pest has not yet been detected in this area, the 
hemlock dominated stands should still be monitored frequently for signs of this pest as future climate 
changing conditions could result in increased chances of infestations. Sample photos of hemlock woolly 
adelgid evidence and damage can be found in Appendix 3: Forest Health Photos. 
 

Gypsy Moth  

Gypsy moth is an invasive forest pest known to feed on the foliage of a wide variety of species including 
oak, aspen, maple, and grey birch, however they will feed on hemlock and pine as well. Trees can 



Kennebec Water District 
Forest Management Plan 

 

Comprehensive Land Technologies, Inc. 7 
 

typically withstand several years of defoliation by gypsy moth, although they become less vigorous and 
more susceptible to other stressors such as other defoliators, diseases, or drought. The Gypsy moth 
quarantine is present in this area. Although evidence of gypsy moth has not been found on the property, 
it should be monitored for signs of severe defoliation so the appropriate management strategies can be 
made and implemented. 
 

Beech Bark Disease  

American beech is vulnerable to beech bark disease and is present on most American beech species on 
this property. This disease degrades the quality of a tree and can perpetuate onto new sprouts from the 
same root system. Management should focus on removing the beech component from affected stands 
and only favor those beech trees that exhibit smooth bark and resistance to this disease. Sample photos 
of evidence and damage from this disease can also be found in Appendix 3: Forest Health Photos.  
 

White Pine Weevil  

White pine weevil tends to be a common forest pest in eastern white pine stands and can degrade the 
quality of trees when grown in open conditions. Some of the pine present on the property appear to 
have evidence of past white pine weevil damage but is not currently a major concern. In future 
management recommendations, it is important to maintain adequate shade on the understory to 
prevent future weevil damage on the white pine growing stock and to prevent undesirable species from 
becoming established. Sample photos of evidence and damage from this pest can also be found in 
Appendix 3: Forest Health Photos. 
 

TERRAIN AND HYDROLOGY 

The North Narrows Peninsula is a low-to-moderately productive site overall, and well suited for 
harvesting operability with few limitations. The elevation on this peninsula increases from 
approximately 190 feet above sea level at the shoreline to North Stand B where the elevation is at its 
highest at about 290 feet above sea level.  
 
The South Peninsula is a moderately productive site overall with the exception of the eastern shore 
where the soils are low lying and poorly drained. Although the entire peninsula is suited for harvesting 
operability in the right conditions, the eastern shore poses a greater risk for soil rutting. The elevation 
on this peninsula increases from approximately 190 feet above sea level at the shoreline up into South 
Stand B where the elevation is at its highest at about 350 feet above sea level. The slope on the eastern 
side of this peninsula is moderately steep while the western side has a more gradual slope down 
towards the lake.  
 
The terrain across the remaining shoreline property varies from little to no slope, to moderately steep 
sloping in areas. The elevation change increases from approximately 190 feet above sea level and ranges 
from 220–280 feet. Overall the harvesting operability across the property is moderately suited to well 
suited everywhere except for few locations where streams/wetlands discharge into the lake. In addition 
to these wetland/stream areas, harvesting in steeply sloping areas should be scheduled for the right 
ground conditions to allow for operability with minimal ground disturbance (see Appendix 4: Wetlands 
and Terrain Map). 
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Ultimately, all melting snow and rainfall runoff across the shoreline property directly discharges into 
China Lake. China Lake is part of the Kennebec Watershed that eventually discharges into the Kennebec 
River via Outlet Stream.  
 

SOILS INFORMATION 

The soils data and information described in this section were gathered from the National Cooperative 
Soil Survey which is operated by the United States Department of Agriculture (USDA), Natural Resource 
Conservation Services (NRCS). The Web Soil Survey provides and defines each soil type for the given 
area and soil characteristics such as drainage, aspect, surface stoniness, parent material, harvesting 
operability, etc. (See Table 2, Table 3, and Table 4). Site index, an expression of forest site quality based 
on the height of free-growing dominant or codominant trees at a base age of 50, is used to measure the 
productivity of a site and can be derived from the soils data. For example, a Site Index of 66 for eastern 
white pine means that at age 50, the average height of dominant and codominant eastern white pine 
trees will be approximately 66 feet tall (see Appendix 5: Soil Type Maps). 
 

Lyman-Tunbridge Series 

The intermingled Lyman-Tunbridge complex varying in percent slopes, are somewhat excessively 
drained, loamy, rocky soil. Soil depths can range from shallow to moderately deep and can exhibit 
potentially high surface runoff. Common tree species associated with this soil type include American 
beech, white ash, yellow birch, paper birch, northern red oak, sugar maple, eastern white pine, eastern 
hemlock, red spruce, white spruce, and balsam fir.  
 

Lamoine Series  

The Lamoine soil series are somewhat poorly drained silt loam. This series typically exhibits deep soils 
with moderate potential for surface runoff. Common tree species include eastern white pine, balsam fir, 
red spruce, white spruce, eastern hemlock, red maple, yellow birch, gray birch, paper birch, sugar 
maple, alders, and aspen.  
 

Paxton and Paxton-Charlton Series 

The Paxton and Paxton-Charlton soil series are well drained, very stony, fine, sandy loam. Soil depths are 
typically deep and surface runoff potential can range from negligible to fairly high. Common tree species 
include northern red oak, sugar maple, red maple, gray birch, white ash, beech, white pine, and 
hemlock.  
 

Woodbridge Series 

The Woodbridge soil series are moderately well drained and loamy soils that are formed in Lodgment 
till. Soil depths are typically deep to bedrock and surface runoff is moderate to very high. Common tree 
species associated with this soil series include red oak, white ash, sugar and red maple, hemlock, and 
white pine.  
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Scio Series  

The Scio soil series are moderately well drained soils formed in alluvial sediments and dominated by silt 
and very fine sand. These soils are often found on terraces, old alluvial fans, lake plains, outwash plains, 
and lakebeds. The potential for surface runoff is very low to high. Common tree species associated with 
this soil series include red oak, sugar maple, black cherry, hemlock, and white pine. 
 

Rifle Series 

The Rifle soil series are very poorly drained soils formed in organic deposits in bogs, depressional areas 
within ground moraines, end moraines, outwash plains and lake plains. These soils also have moderately 
rapid permeability and surface runoff, and internal drainage is very slow. Common tree species 
associated with this soil series include tamarack, black spruce, paper birch, balsam fir, black ash, and 
northern white cedar.   
 

Ridgebury Series  

The Ridgebury soil series are somewhat poorly to poorly drained soils formed in Lodgment till. Runoff in 
these soil types in negligible to medium. Common tree species associated with this soil series include 
gray birch, yellow birch, red maple, hemlock, elm, spruce, and balsam fir.  
 

Biddeford Series 

The Biddeford soil series are very deep and very poorly drained soils. These soils are often formed in 
glaciolacustrine or glacimarine deposits on coastal lowlands and in river valleys, and this soil can be 
intermittently ponded. Common tree species associated with this soil series include northern white 
cedar, red spruce, black spruce, balsam fir, and red maple.  
 

Hartland Series 

The Hartland series are very deep and very well drained soils. They are formed in silty eolian or 
glaciolacustrine deposits and the potential for surface runoff is low to high. Common tree species 
associated with this soil series include white pine, white oak, red oak, sugar maple, ash, yellow and 
white birch, American beech, and hemlock.  
 

Scantic Series 

The Scantic soil series are poorly drained silt loam. These soils are typically deep with slow surface 
runoff and good infiltration. Common tree species associated with this soil series includes red maple, 
elm, gray birch, white ash, balsam fir, red and white spruce, tamarack, and some eastern white pine.  
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Table 2: North and South Narrows—Forest Soil Series, Acreage, Drainage Class, and Parent 
Material 

Peninsula 
& Stand 

Soil 
Symbol 

Soil Series Name & 
Description 

Acres Drainage Class 
Parent 

Material 

North 
Stand A & B 

HrB 
Lyman-Tunbridge complex, 0-
8 percent slopes, rocky 

10.8 
Somewhat 
excessively 
drained 

Loamy 
supraglacial 
till 

North 
Stand A & B 

HrC 
Lyman-Tunbridge complex, 8-
15 percent slopes, rocky 

41.7 
Somewhat 
excessively 
drained 

Loamy 
supraglacial 
till 

South  
Stand C 

BuB2 
Lamoine silt loam, 3-8 percent 
slopes 

2.1 
Somewhat poorly 
drained 

Fine 
glaciomarine 
deposits 

South  
Stand A & B 

PcB 
Paxton very stony fine sandy 
loam, 3-8 percent slopes 

11.4 Well drained 
Coarse-loamy 
lodgment till 

South 
Peninsula 

PcC 
Paxton very stony fine sandy 
loam, 8-15 percent slopes 

32.9 Well drained 
Coarse-loamy 
lodgment till 

South  
Stand A & C 

PeD 
Paxton-Charlton very stony 
fine sandy loams, 15–30 
percent slopes 

13.8 Well drained 
Coarse-loamy 
lodgment-till 

South 
Stand C 

ScA 
Scantic silt loam, 0–3 percent 
slopes 

3.3 Poorly drained 
Glaciomarine 
deposits 

 

Table 3: North and South Narrows—Soil Type Attributes: Site Index, Harvesting Equipment 
Operability, and Soil Rutting Hazard 

Peninsula & 
Stand 

Soil 
Symbol 

Site Index 
Harvest Equipment 

Operability* 
Soil Rutting Hazard* 

North 
Stand A & B 

HrB 
53 - Northern 
red oak 

Well suited—N/A 
Moderate—low strength 
0.38 

North 
Stand A & B 

HrC 
53 - Northern 
red oak 

Well suited—N/A 
Moderate—low strength 
0.38 

South 
Stand C 

BuB2 
60 - Eastern 
white pine 

Moderately suited—wetness 
0.83 

Severe—wetness 0.83 

South 
Stand A & B 

PcB 
66 - Eastern 
white pine 

Moderately suited—wetness 
0.17 

Moderate—wetness 
0.17 

South 
Peninsula 

PcC 
60 - Sugar 
maple 

Moderately suited—wetness 
0.17 

Moderate—wetness 
0.17 

South 
Stand A & C 

PeD 
66 - Eastern 
white pine 

Moderately suited—slope 0.50 
and wetness 0.17 

Moderate—wetness 
0.17 and low strength 
0.38 
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Peninsula & 
Stand 

Soil 
Symbol 

Site Index 
Harvest Equipment 

Operability* 
Soil Rutting Hazard* 

South 
Stand C 

ScA 
60 - Eastern 
white pine 

Moderately suited—wetness 
0.83 

Severe—wetness 0.83 

*Rating reasons: numeric ratings 0-1.00, 0 being no limitation for soil feature. 

 

Table 4: Soil Type Attributes for All Shoreline Property 

Map Unit 
Symbol 

Map Unit Name 
Natural 

Drainage 
Class 

Harvesting 
Equipment 

Operability* 

Site Index 
(white pine) 

Bo 
Biddeford mucky peat, 0-3 percent 

slopes 
Very poorly 

drained 

Poorly suited 
(low strength 
and wetness) 

N/A 

BuB2 Lamoine silt loam, 3-8 percent slopes 
Somewhat 

poorly 
drained 

Moderately 
suited (low 
strength) 

N/A 

HfC 
Hartland very fine sandy loam, 8-15 

percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

N/A 

HfD 
Hartland very fine sandy loam, 15-25 

percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

N/A 

HrB 
Lyman-Tunbridge complex, 0-8 

percent slopes, rocky 

Somewhat 
excessively 

drained 
Well suited 56 

HrC 
Lyman-Tunbridge complex, 8-15 

percent slopes, rocky 

Somewhat 
excessively 

drained 
Well suited 56 

HrD 
Lyman-Tunbridge complex, 15-35 

percent slopes, rocky 

Somewhat 
excessively 

drained 

Moderately 
suited (slope) 

56 

HtD 
Lyman-Abram-Rock outcrop complex, 

15-35 percent slopes 

Somewhat 
excessively 

drained 

Moderately 
suited (slope) 

56 

PcB 
Paxton very stony fine sandy loam, 3-

8 percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

66 

PcC 
Paxton very stony fine sandy loam, 8-

15 percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

66 

PdB 
Paxton-Charlton fine sandy loams, 3-

8 percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

66 
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Map Unit 
Symbol 

Map Unit Name 
Natural 

Drainage 
Class 

Harvesting 
Equipment 

Operability* 

Site Index 
(white pine) 

PdC2 
Paxton-Charlton fine sandy loams, 8—

15 percent slopes, eroded 
Well 

drained 

Moderately 
suited (low 
strength) 

66 

PdD2 
Paxton-Charlton fine sandy loams, 

15-25 percent slopes, eroded 
Well 

drained 

Moderately 
suited (low 
strength & 

slope) 

66 

PeB 
Paxton-Charlton very stony fine sandy 

loams, 3-8 percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

66 

PeC 
Paxton-Charlton very stony fine sandy 

loams, 8–15 percent slopes 
Well 

drained 

Moderately 
suited (low 
strength) 

66 

PeD 
Paxton-Charlton very stony fine sandy 

loams, 15-30 percent slopes 
Well 

drained 

Moderately 
suited (low 
strength & 

slope) 

66 

RcA Ridgebury fine sandy loam 
Poorly 

drained 
Well suited 67 

RdA Ridgebury very stony fine sandy loam 
Poorly 

drained 
Well suited 67 

RF Rifle mucky peat 
Very poorly 

drained 

Poorly suited 
(low 

strength) 
N/A 

ScA Scantic silt loam, 0–3 percent slopes 
Poorly 

drained 

Moderately 
suited (low 
strength) 

N/A 

SkB 
Scio very fine sandy loam, 3–8 

percent slopes 
Moderately 
well drained 

Moderately 
suited (low 
strength) 

75 

WrB 
Woodbridge fine sandy loam, 3–8 

percent slopes 
Moderately 
well drained 

Moderately 
suited (low 
strength) 

67 

WsB 
Woodbridge very stony fine sandy 

loam, 3–8 percent slopes 
Moderately 
well drained 

Moderately 
suited (low 
strength) 

67 

*Rating reason in parenthesis 
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NON-TIMBER RESOURCES AND RECOMMENDATIONS  

THREATENED AND ENDANGERED SPECIES, AND RARE OR EXEMPLARY NATURAL 
COMMUNITIES  

According to the results from the Maine Natural Areas Program (MNAP) review (see Appendix 6: Maine 
Natural Areas Program Results) there is a mapped Deer Wintering Area along the northwestern shore in 
Vassalboro. There is also a moderate value Inland Waterfowl and Wading Bird Habitat (IWWH). The 
MNAP also notes that any lack of data may indicate minimal survey efforts rather than an absence of 
rare features. However, the general area is also mapped as Atlantic salmon critical habitat because of 
the proximity to China Lake and associated streams that flow into the Kennebec River. Atlantic salmon 
require cool, clean, well-oxygenated water in streams, rivers, ponds, and lakes.  
 

Recommendations 

Active forest management can help to maintain the Deer Wintering Area habitat to ensure the 
continued availability of conifer shelter and continuous cover (see Appendix 7: DIFW Guidelines for 
Wildlife—Managing Deer Wintering Areas in Northern, Western, and Eastern Maine). The Maine 
Department of Inland Fisheries and Wildlife recommends maintaining a 250-foot undisturbed buffer (of 
permanent clearings, roads, etc.) around the IWWH area and wetland. Within this buffer, uneven-aged 
forest management is recommended, no trees should be cut within 75 feet of the shoreline, and snags 
and cavity trees should be left to provide nesting sites for waterfowl and several other wildlife species. 
The management recommendations will also help to maintain the important potential critical habitat for 
Atlantic salmon. Harvesting recommendations in this plan are designed to maintain and protect these 
habitats, the water resource, follow applicable BMPs to prevent sedimentation into the lake, and 
maintain adequate native vegetation.  
 

FISH AND WILDLIFE HABITAT ELEMENTS  

This forested property around the West Basin of China Lake has potential to provide suitable habitat for 
several wildlife species because of the proximity to the lake and adjacent forestland. Evidence of small 
mammals and several bird species were observed during the inventory and site visits to the property. 
 

Recommendations 

Although the landowner’s objectives do not directly address wildlife and wildlife habitat as a priority, 
the recommended forest conditions that apply to the landowner’s goals will increase the structural 
diversity across the property and will incidentally suit several wildlife species. The property should be 
periodically monitored for evidence of over-browsing and/or detrimental effects to the growing forest 
by wildlife species.  
 

WATER QUALITY, WETLANDS, RIPARIAN AREAS 

The property in this plan surrounds the entire West Basin of China Lake. Several small freshwater 
forested/shrub wetlands, freshwater emergent wetlands, and riverine/streams classified by the U.S. Fish 
and Wildlife Service National Wetlands Inventory are found across the property (see Appendix 4: 
Wetlands and Terrain Maps). 
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Recommendations 

The water quality of China Lake is a high concern for the KWD as it serves as their sole water source. 
Properly managing the forest resources is very important because it can directly impact the water 
quality in the lake. Managing for commercial forest products and protecting the water quality of China 
Lake can be executed properly by following all applicable BMPs outlined in the Maine Forest Service’s 
Best Management Practices for Forestry: Protecting Maine’s Water Quality. The KWD’s intent is to go 
above and beyond the BMP standards as water quality is one of their main concerns. BMPs are intended 
to minimize the risk of sediment and other pollutants from getting into waterbodies, maintain the 
natural flow of water in streams and wetlands, and protect shoreland vegetation. Other considerations 
and management actions to protect the water quality while timber harvesting include considering and 
planning timber harvests during dry or frozen conditions when the ground is more stable, diverting the 
flow of direct runoff away from water bodies when road and trail building, maintaining bank integrity 
and approaches to water crossings, and designing crossings appropriately for the length of time they 
remain in place. For example, permanent trail or road crossings that will not be maintained should be 
designed for at least a 25-year flood event, and temporary crossings should be removed at the end of 
the harvest. In addition to conventional nonpoint source pollution controls, all harvesting equipment 
should carry spill kits. To achieve the goals and intent of going above and beyond the BMP standards,  
qualified contactors and licensed foresters should be used to conduct and oversee the timber harvesting 
operations recommended in this plan. These recommendations geared toward protecting water quality 
combined with the silvicultural systems prescribed in this plan will make strong efforts to achieve the 
landowner’s goals of growing and harvesting commercial forest products to establish and perpetuate an 
uneven aged, mixed species forest to protect the water quality in China Lake. 
 

HISTORICAL, CULTURAL, AND ARCHEOLOGICAL SITES  

The evidence of old cellar holes and stone walls found throughout this property supports the history of 
past settlement and previous use of the land for agricultural purposes. As previously mentioned, several 
homesteads used to dot the shoreline of the West Basin of China Lake prior to the KWD’s acquisition of 
the property. The results from the Maine Historic Preservation Commission (MHPC) Archaeology and 
Historic Resources Review noted that there were no Native American (prehistoric) archeological sites 
known because no survey has been conducted. However, there is potential for the area within fifty 
yards of the lake to be sensitive. The MHPC also notes that there are possible and known sites of former 
houses, barns, and outbuildings that are shown on an 1861 map of the area and are now recognizable as 
foundations or cellar holes (see Appendix 8: Maine Historic Preservation Commission Results).  
 

Recommendations 

It is recommended to be cautious when harvesting within fifty yards of the water. If any evidence of 
Native American (prehistoric) archeology is found, MHPC should be contacted. Prior experience in 
preserving old stone walls and cellar holes suggests removing any trees (where possible without further 
damaging the structure) that are growing up within the cellar holes or stone walls. Removing these trees 
will help preserve and prevent the structures from being destroyed by new growth.  
 

RECREATIONAL OPPORTUNITIES  

The KWD prohibits the use of their forested property to the public and to recreation in general. This is 
part of an effort to protect the public drinking water source. The KWD also prohibits bathing, swimming, 
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water skiing, and personal watercraft use on the West Basin of China Lake. Maine Law (Chapter 120 An 
ACT to Prevent the Pollution of the Waters of China Lake) enacted in 1969, forbids trespass on the 
Kennebec Water District’s property bordering the lake for the purpose of preventing pollution to the 
public water supply. A boat landing facility for public access to China Lake is located in East Vassalboro 
off from Route 32, and at the southern tip of the North Peninsula, there is a small beach with two picnic 
tables that are utilized during the summer months by boaters and other recreationists using the lake. 
There are also signs posted here to inform the public about the restrictions in the West Basin of China 
lake and on the shoreline property.  
 

Recommendations 

Developing and posting updated signs at the beach access points, boat landings, and at other access 
points to the KWD’s property is recommended to establish a physical presence on the property and to 
improve public relations. Posting updated signage will help to inform and educate the public about the 
restrictions within the West Basin of the lake, its use as a public water supply, and the forest 
management occurring on the ownership. 
 

LONG-RANGE SILVICULTURAL GOALS AND OBJECTIVES  

The long-range silvicultural goals across the property are to establish and maintain an uneven aged, 
diverse vertical and horizontal forest structure of mixed species, and to maintain a continuous forest 
cover in perpetuity. According to the watershed forest management of the Quabbin Reservoir which is 
part of Boston’s primary water supply, an optimal watershed protection forested landscape contains 
layers or patch characteristics of regeneration, vigorous young and middle age trees and stands to 
sequester nutrients and accumulate biomass, and mature trees and stands to ensure the mixed species 
regeneration (see Appendix 9: Quabbin Reservoir Massachusetts: Managing a Watershed Protection 
Forest). The recommendations proposed in this plan will strive to achieve a similar diverse forested 
landscape and should always utilize adaptive forest management. The objectives involve releasing 
desirable, high vigor, and middle age trees that will be able to sustain potential environmental stressors. 
Additional objectives include opening up patches for regeneration while maintaining mature trees 
through active sustainable forest management. The recommended long-term silvicultural systems 
include thinning treatments, irregular shelterwood and selection harvests on a 20–30 year cycle to guide 
the development and maintenance of structurally diverse stands. These objectives are particularly 
important to meet the landowner’s goals of growing and harvesting commercial forest products and 
protecting the water quality of China Lake. 
 

LEGAL OBLIGATIONS  

The recommended timber harvests on this property should follow all pertinent laws, rules, regulations, 
and guidelines in the State of Maine as detailed in the Forestry Rules of Maine 2017 2nd Edition. The 
Department of Agriculture, Conservation, and Forestry must be notified prior to timber harvesting by 
submitting a Forest Operations Notification of Intent to Harvest to the Maine Forest Service. A 
landowner report of harvesting activities will be required at the end of each year for active/open FONs.  
 
Timber harvesting activities must be consistent with the Town of China Land Use Ordinance Chapter 2, 
Section R—Timber Harvesting, and Section 7—Guidelines for Timber Harvesting in China. The town of 
China has their own Shoreland Zoning Standards, and portions of this property fall within the town of 
China Shoreland Zoning. This zoning ordinance outlines specific restrictions and conditions that must be 
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met when harvesting timber. Consulting with a licensed Forester and the Town of China Code 
Enforcement Officer is recommended to ensure compliance when timber harvesting. In addition, and 
only required in the Town of China, a separate Notice of Intent to Harvest Timber must also be 
submitted and approved by the town Code Enforcement Officer. 
 
Timber harvesting activities in the Town of Vassalboro must be consistent with the Maine Forest Service 
Rule - Chapter 21 Statewide Standards for Timber Harvesting and Related Activities in Shoreland Areas. 
This zoning ordinance outlines specific restrictions and conditions that must be met when harvesting 
timber in shoreland areas. Consulting with a licensed Forester is recommended to ensure compliance 
when timber harvesting.  
 
There are no clear-cuts under the Maine Forest Practices Act (Maine Forest Service Chapter 20) 
recommended, nor are any liquidation harvests under Maine Forest Service Chapter 23 recommended 
in this plan. Other than the access easement to the South Narrows Peninsula, there are no known 
easements or deed restrictions associated with the property. 
 

INDIVIDUAL STAND DESCRIPTIONS AND PRESCRIPTIONS 

FIELD METHODS STATEMENT  

North and South Narrows Peninsulas  

The property corner monuments and boundaries were located and marked with a GPS unit using the 
land survey provided by the KWD. A pre-cruise inventory was conducted in the fall of 2017 to determine 
the coefficient of variation across the property and the total number of sample plots necessary to 
measure in the final forest inventory. The 2013 Geolibrary Orthophotos from the Maine Office of GIS 
and on-the-ground field notes were used to delineate stand boundaries.  
 
Per NRCS requirements, a final forest inventory was implemented to show that the estimated mean 
basal area per acre for each inventoried stand was within an allowable error less than 30 percent with a 
probability (confidence level) of 68 percent (see Table 5).To meet this requirement and reduce any bias, 
a GIS platform was used to systematically place 12 variable radius sample plots across the North 
Narrows Peninsula and 24 variable radius sample plots across the South Narrows Peninsula. The final 
forest inventory was conducted in January of 2018.  
 

Table 5: Sample Plots per Stand and Inventory Accuracy 

Stand Acreage Sample Plots 
Inventory Sampling Error in Percent 

with 68 percent Confidence Level 

North Stand A 37 7 5.3 

North Stand B 15.5 5 13.3 

South Stand A 23 7 9.1 

South Stand B 17 7 13.1 

South Stand C 23.5 10 10.7 
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The center of each sample plot was located on the ground with a handheld GPS unit. At each sample 
plot center, a 15 basal area factor (BAF) prism was used to determine the in trees that would be 
inventoried in that plot. For every in tree, the species, value class (1=desirable quality tree, 2=acceptable 
quality tree, and 3=live cull tree), and diameter at breast height (DBH) was measured and recorded. A 
large BAF (combined 15 and 20 BAF prisms) were used to determine the in height trees to measure at 
each sample plot. DBH was measured using a diameter tape and tree heights were measured using a 
vertex 4 haglof. A sapling inventory was conducted at each sample plot center to record the tree species 
and DBH on every tree < 4.5 inches DBH within an 8-foot fixed radius (1/217-acre plot). 
 
Microsoft Excel was used to summarize the inventory data and Microsoft Access was used to input data 
into the Forest Vegetation Simulator (FVS) and Suppose Interface, USDA Forest Service program. The 
Northeast FVS variant was used to derive specific measurements about each inventoried stand, simulate 
management actions, and project the future condition of each stand. It is also important to note that 
when simulating harvests in FVS, the sapling inventory data was included in the projections. All data 
interpretation is assumed to be as accurate as known possible and is subject to the accuracy of the field 
methods, the data summarization, and the FVS projected models.  Volume estimates were generated 
using the tree value classes and current market specifications for pulpwood and sawlogs. FVS outputs of 
pulpwood were calculated and reported in cubic feet and outputs of sawlogs were calculated and 
reported in board feet using the international ¼-inch log rule.  
 

Remaining Shoreline Property 

Several site visits to the property were made between Fall 2017 and June 2019 to collect data for 
property line work and to make field observations and ocular estimates about the forested stands along 
the shoreline property.  
 
See Appendix 1: Forest Stand Type Maps for illustrations of the following stand descriptions. 
 

NORTH NARROWS PENINSULA (52.5 ACRES) CHINA, MAINE 

North Stand A Description (Approximately 37 acres—SH3A) 

Stand Composition and Structure 

North Stand A is a mixed wood stand where neither hardwood nor softwood species dominate the 
species composition over the other. Softwood species make up approximately 51 percent of the total 
basal area. Of that 51 percent, 42 percent is eastern hemlock ranging in diameter classes from 2–26 
inches, and eastern white pine in the 16–24 inch diameter classes comprise 9 percent of the softwood 
species basal area. Hardwood species of northern red oak in the 2–12 inch and 16–24 inch diameter 
classes make up 24 percent, and red maple in the 2–8 inch diameter classes make up 14 percent of the 
total basal area. Present species also include bigtooth aspen in the 20 inch diameter class, white ash in 
the 4–6 inch diameter classes and eastern hophornbeam in the 2 and 10 inch diameter classes. This 
distribution is displayed in Figure 2: North Stand A Diameter Distribution by Basal Area per Acre. 
 
The majority of this stand is in the stem exclusion stage of development where sunlight is restricted 
from reaching the understory, and new age classes are excluded. In these areas of the stand, there is 
little to no understory present. Portions of the stand are in the understory re-initiation stage of 
development which has allowed sunlight to penetrate through gaps in the canopy as a result of 
overstory tree mortality and/or branch abrasion. This has allowed for some of the advance regeneration 
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in the understory to become established. The present understory species in these areas include eastern 
hemlock, northern red oak, red maple, and eastern hophornbeam.  
 
There is also a small 0.34-acre forested wetland as classified by the U.S. Fish and Wildlife Service 
National Wetlands Inventory in the northern portion of this stand.  
 

Figure 2: North Stand A Diameter Distribution by Basal Area per Acre 

 
 

Stand Age/History 

The diameter distribution of this stand suggests a multi-structured, uneven aged stand. The 
concentration of basal area is split between merchantable trees in larger diameter classes (16–26 
inches) and trees in the smaller (4–10 inch) classes. In general, this stand does not appear to have been 
salvaged to the same extreme degree as North Stand B during the 1996 salvage harvest. Although, the 
structure of this stand suggests events that allowed a new age class to become established through 
some disturbance event and/or canopy openings from overstory tree mortality and branch abrasion. 
 

Stand Stocking/Quality/Volume 

The majority of the merchantable size class of this stand is mature growth of greater than 50 feet in 
height, and the stand is overstocked with 75–100 percent crown closure.  
 
The overall quality of the merchantable trees in this stand ranges from desirable to acceptable in terms 
of potential forest products. Acceptable quality eastern hemlock accounts for 33 percent of the total 
merchantable volume per acre on this stand followed by desirable quality northern red oak making up 
21 percent, desirable quality eastern white pine making up 13 percent, and acceptable quality bigtooth 
aspen making up 8 percent of the total merchantable volume. The total per acre values for the standing 
volume on this stand are displayed in Table 6, Table 7, and Table 8 below.  
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Table 6: North Stand A Inventory Metrics 

 
Basal Area 

(square feet/acre) 
Trees Per Acre 

Quadratic Mean Diameter 
(inches) 

Including saplings  195 1,178 5.5 

Trees >4.5 inches DBH  174 372 9.3 

 

Table 7: North Stand A Pulpwood Volume by Species 

Product Volume (cubic feet/acre) Volume (tons/acre) 

Red maple pulp 325 8.13 

White ash pulp 32 0.80 

Red oak pulp 378 12.10 

Aspen pulp 342 7.35 

Hophornbeam pulp 45 1.35 

Eastern hemlock pulp 1,384 34.6 

White pine pulp 24 0.42 

Total pulp 2,530 64.74 

 

Table 8: North Stand A Sawlog Volume by Species 

 

Growth Rate 

A site index of 53 for northern red oak was derived from the soils data and applied to this stand in FVS to 
project growth. At a base age of 50, the average height of dominant and codominant trees is expected 
to average 53 feet.  
 
Based on the FVS projections for this stand, the average growth per year is approximately 90ft3 per acre. 
With no active management, this volume per acre will typically start to decline overtime and/or the 
mortality rate will increase. Active management will increase the volume per acre per year and capture 
mortality (see Table 9).  

Species/Product Volume (board foot/acre) Volume (MBF/Acre) 

Red maple logs 250 0.25 

Red oak logs 4,822 4.82 

Eastern hemlock logs 1,648 1.65 

White pine logs 3,173 3.17 

Total logs 9,893 9.89 
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Table 9: North Stand A Growth and Mortality 

 Unmanaged Managed 

Year 
Growth/Year (cubic 

feet/acre) 
Mortality/Year 

(cubic feet/acre) 
Growth/Year 

(cubic feet/acre) 
Mortality/Year 

(cubic feet/acre) 

2018 90 20 *62 *1 

2028 98 27 75 4 

2038 98 31 *62 *0 

2048 93 42 75 3 

2058 91 51 96 4 

* Represents year of active management. 

 

North Stand A Prescription 

North Stand A is almost entirely within the 250 foot Shoreland Zoning buffer. A thinning throughout the 
diameter range is recommended within this planning period to remove the mature and poor quality 
stems and release the young and middle age class trees. This thinning should favor and promote species 
of northern red oak and eastern white pine as they are more resilient to changes in climate conditions. 
The thinning should also favor the desirable quality red maple and aim to reduce a portion of the 
hemlock component. The stem exclusion eastern hemlock/northern red oak/aspen dominated areas of 
the stand will benefit from this treatment by improving growth on the residual trees. In areas where 
advance regeneration is present, desirable species that exhibit high vigor and are of desirable and 
acceptable quality growing stock should be favored. This thinning treatment will remove no more than 
40 percent of the total volume per acre of trees 4.5 inches DBH or greater, and will leave a well-
distributed stand of trees per town of China Shoreland Zoning Ordinances. The average residual stand 
basal area will be reduced to approximately 117ft2 per acre (suggested residual stocking for mixed wood 
stands (see Appendix 10: Northern Hardwood (Revised) Stocking Guide). The removal should be focused 
on the unacceptable quality trees, the mature eastern hemlock, mature northern red oak and all aspen 
to capture their value as several snags are already present.  
 
The small 0.34-acre forested wetland classified by the U.S. Fish and Wildlife Service National Wetlands 
Inventory in the northern portion of this stand should be avoided when harvesting. 
 
This stand should be monitored periodically and reentered in roughly 15–20 years (or in sync with 
treatments in North Stand B) for continuous cover irregular shelterwood establishment cuts to open the 
stand up enough to promote the regeneration of new age classes while maintaining continuous cover to 
promote an uneven aged multi-structured stand. The stand should be reevaluated at the end of this 
planning period and before further management action occurs.  
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North Stand B Description (Approximately 15.5 acres–H2B) 

Stand Composition and Structure 

North Stand B is dominated by mixed hardwood species. Roughly 22 percent of the total basal area is 
comprised of northern red oak in the 4–6 inch diameter classes and 18 inch diameter class. Red maple in 
the 2–4 inch diameter class also makes up roughly 22 percent of the total basal area, and approximately 
20 percent of the basal area is made up of paper birch in the 2–6 inch and 12 classes. Present species 
also include eastern white pine in the 16 and 20 inch diameter classes, bigtooth aspen, eastern hemlock, 
sugar maple, white ash, American beech, and pin cherry scattered through the diameter classes. This 
distribution is displayed in Figure 3. 
 

Figure 3: North Stand B Diameter Distribution by Basal Area per Acre 

 

 
This stand exhibits an understory re-initiation stage of development. The 1995–96 wind storm and 
salvage harvest altered this stand to its current condition by opening up the canopy and allowing 
advance regeneration to become established and released in the understory. Present understory species 
include red maple, paper birch, bigtooth aspen, American beech, pin cherry and northern red oak.  
 

Stand Age/History 

The diameter distribution of this stand suggests a multi-structure, uneven aged stand. As previously 
mentioned, the disturbance event in 1995–96 opened the canopy up significantly allowing advance 
regeneration to become established and released while residuals from the original age class remained. 
This previous disturbance event created the current structure of the stand with the majority of the basal 
area concentrated in the smaller diameter classes. An old road utilized during the salvage harvest also 
runs through the center of this stand. 
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Stand Stocking/Quality/Volume 

The majority of the trees in this stand are small merchantable stems in the mid growth to mature 
growth size class averaging heights of approximately 30–50 feet. The stocking of this stand is medium 
stocked with approximately 50–75 percent crown closure.  
 
Acceptable quality paper birch makes up 24 percent of the total merchantable volume per acre followed 
by acceptable quality northern red oak making up 16 percent, desirable quality eastern white pine 
making up 12 percent, and American beech making up 9 percent of the total merchantable volume per 
acre. As the diameter distribution displays, most of the basal area is concentrated in the smaller 
diameter size classes. The total per acre values for the standing volume on this stand are displayed in 
Table 10, Table 11 and Table 12.  
 

Table 10: North Stand B Inventory Metrics 

 
Basal Area  

(square feet/acre) 
Trees Per Acre 

Quadratic Mean 
Diameter (inches) 

Including saplings 144 2,863 3.0 

Trees >4.5” DBH 92 389 6.6 

 

Table 11: North Stand B Pulpwood Volume by Species 

 

Table 12: North Stand B Sawlog Volume by Species 

Species/Product Volume (board foot/acre) Volume (MBF/acre) 

Sugar maple logs 453 0.45 

Red oak logs 510 0.51 

Species/Product Volume (cubic feet/acre) Volume (tons/acre) 

Sugar maple pulp 98 2.70 

American beech pulp 160 4.32 

Paper birch pulp 415 10.79 

White ash pulp 63 1.58 

Red oak pulp 279 8.39 

Aspen pulp 91 1.96 

Eastern hemlock pulp 159 3.98 

White pine pulp 56 0.98 

Total pulp 1,321 35.22 
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Species/Product Volume (board foot/acre) Volume (MBF/acre) 

White pine logs 1,456 1.46 

Total logs 2,419 2.42 

 

Growth Rate 

A site index of 53 for northern red oak was derived from the soils data and applied to this stand in FVS to 
project growth. At a base age of 50, the average height of dominant and codominant trees is expected 
to average 53 feet. 
 
Based on the FVS projections for this stand, the average growth per year is approximately 82ft3/acre. 
With no active management, this volume per acre will typically start to decline overtime and/or the 
mortality rate will increase. Active management will increase the volume per acre per year and capture 
mortality (see Table 13). 
 

Table 13: North Stand B Growth and Mortality  

Year 

Unmanaged Managed 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

2018 82 15 58* 1* 

2028 81 34 75 5 

2038 123 41 62* 1* 

2048 122 48 66 3 

2058 127 47 73 7 

* Represents year of active management  

 

North Stand B Prescription  

The silvicultural systems recommended in this stand should serve as a restoration tool from the past 
wind storm and salvage harvest. This past event initiated the desirable long-term structure, but resulted 
in residual low quality regeneration on portions of this stand. A crop tree release is recommended in this 
planning period and should be scheduled at the same time as the thinning in North Stand A. This type of 
thinning can be beneficial in hardwood stands to promote growth and increase the quality of individual 
trees. Released crop trees will develop larger root systems overtime, thus increasing their resilience to 
potential environmental stressors. The crop trees to focus on releasing should exhibit qualities of high 
vigor, single stem when possible, and of a desirable species such as northern red oak, sugar maple, and 
red maple. These crop trees will need to be marked prior to harvesting and should be spaced 
accordingly to promote radial growth without initiating epicormic branching. A basal area of 
approximately 75ft2/acre (quality line residual stocking for northern hardwood stands) (see Appendix 
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10: Northern Hardwood (Revised) Stocking Guide) should be retained, a total removal of approximately 
69ft2/acre.  
 
This stand should be monitored periodically and reentered in roughly 15–20 years. Some of the mature 
crop trees previously released should be harvested at this time while others should be retained to 
achieve an uneven aged, multi-structure stand with patch characteristics of regeneration, young-middle 
aged trees, and mature trees. A low thinning to remove the stems in the lower canopy classes to capture 
future mortality from self-thinning or differentiation, and the removal of the unacceptable growing 
stock is also recommended. Species of eastern white pine, northern red oak, sugar maple, and red 
maple of desirable quality should be favored. The stand should be reevaluated at the end of this 
planning period and before further management action occurs. 
 

SOUTH NARROWS PENINSULA (63.5 ACRES) CHINA, MAINE 

South Stand A Description (Approximately 23 acres—S3A)  

Stand Composition and Structure 

South Stand A is a softwood dominated stand of predominantly eastern hemlock ranging from the 8–26 
inch diameter classes and accounts for 82 percent of the total basal area per acre. The remaining 18 
percent of the total basal area is made up of mostly hardwood species. Of that 18 percent of hardwood 
species, 6 percent of the stand is northern red oak ranging in the 10–12 and 20–22 inch diameter 
classes. Present species also include sugar maple, red maple, paper birch, American beech, white ash, 
striped maple, bigtooth aspen and eastern hophornbeam. This distribution is displayed in Figure 4. 
 

Figure 4: South Stand A Diameter Distribution by Basal Area per Acre 
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This stand exhibits similar structure and development to North Stand A. The majority of the stand is in 
the stem exclusion stage of development with small portions in understory re-initiation. The understory 
is made up of mostly eastern hemlock, striped maple, eastern hophornbeam, and sugar maple.  
 

Stand Age/History 

The diameter distribution displays a multi-structure, even aged stand, generally speaking of the hemlock 
component. A significant old road runs the length of this stand and a few skid trails branch off this road. 
Other than the use of the road in this stand, it does not appear to have been as greatly affected by the 
1995–96 wind storm or salvage harvest. 
 

Stand Stocking/Quality/Volume 

The merchantable size class of this stand is mature growth of greater than 50 feet in height, and fully to 
overstocked with 75–100 percent crown closure.  
 
Acceptable quality eastern hemlock accounts for 67 percent of the total merchantable volume per acre 
on this stand followed by desirable quality eastern hemlock making up 19 percent, acceptable quality 
northern red oak making up 6 percent, and desirable quality white ash making up 3 percent of the 
merchantable volume per acre. The total per acre values for the standing volume on this stand are 
displayed in Table 14, Table 15 and Table 16 below.  
 

Table 14: South Stand A Inventory Metrics 

 
Basal Area 

(square feet/acre) 
Trees Per Acre 

Quadric Mean Diameter 
(inches) 

Including saplings 172 855 6.1 

Trees >4.5” DBH 165 142 14.6 

 

Table 15: South Stand A Pulpwood Volume by Species 

Species/ Product Volume (cubic feet/acre) Volume (tons/acre) 

Red maple pulp 54 1.35 

Sugar maple pulp 112 3.08 

Paper bitch pulp 57 1.48 

White ash pulp 11 0.28 

Red oak pulp 312 9.98 

Hophornbeam pulp 38 1.14 

Eastern hemlock pulp 3,251 81.28 

Total pulp 3,835 98.59 
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Table 16: South Stand A Sawlog Volume by Species 

 

Growth Rate 

A site index of 60 for sugar maple was derived from the soils data and applied to this stand in FVS to 
project growth. At a base age of 50, the average height of dominant and codominant trees is expected 
to average 60 feet. 
 
Based on the FVS projections for this stand, the average growth per year is approximately 84ft3/acre. 
With no active management, this volume per acre will typically start to decline overtime and/or the 
mortality rate will increase. Active management will increase the volume per acre per year and capture 
mortality (see Table 17). 
 

Table 17: South Stand A Growth and Mortality  

Year 

Unmanaged Managed 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

2018 84 3 53* 0* 

2028 84 15 55 1 

2038 85 18 40* 0* 

2048 88 28 62 1 

2058 83 33 90 3 

* Represents year of active management  

 

South Stand A Prescription  

South Stand A is almost entirely within the 250 foot Shoreland Zoning buffer. A thinning throughout the 
diameter range is recommended within this planning period to release a larger component of the 
hardwood species and the young and middle age class trees. The thinning should favor the desirable 
quality northern red oak and sugar maple trees. The stem exclusion hemlock dominated areas of the 
stand will benefit from this treatment by improving the growth of the residuals. In areas where advance 
regeneration is present, desirable species that exhibit high vigor and are of desirable and acceptable 
quality growing stock should be favored. This thinning treatment will remove no more than 40 percent 
of the total volume per acre of trees 4.5 inches DBH or greater, and will leave a well-distributed stand of 
trees per town of China Shoreland Zoning Ordinances. The average residual stand basal area will be 
reduced to approximately 103ft2/acre. Although this is below the suggested residual stocking line for 

Species/ Product Volume (board foot/acre) Volume (MBF/acre) 

White ash logs 764 0.76 

Eastern hemlock logs 5,378 5.38 

Total logs 6,142 6.14 



Kennebec Water District 
Forest Management Plan 

 

Comprehensive Land Technologies, Inc. 27 
 

eastern hemlock stands (see Appendix 11: Eastern Hemlock Stocking Guide), the goal is to open the 
stand up enough to release some intermediate shade tolerant species and promote a more mixed 
species stand. The removals should focus on the unacceptable quality trees, the mature eastern 
hemlock, mature northern red oak, and all aspen and paper birch species to capture their value as 
several snags are already present. Removing some of the poor quality and mature stems of northern red 
oak may promote the establishment of oak saplings and sprouts to meet the goal of shifting toward a 
more mixed species stand.  
 
This stand should be monitored periodically and reentered in roughly 15–20 years, or in sync with 
treatments in South Stands B and C. Continuous cover irregular shelterwood establishment cuts are 
recommended to open the stand up enough to promote the regeneration of new cohorts while 
maintaining continuous cover to achieve an uneven aged multi-structure stand. The stand should be 
reevaluated at the end of this planning period and before further management action occurs. 
 

South Stand B Description (Approximately 17 acres—S3A) 

Stand Composition and Structure 

South Stand B is a softwood stand of predominantly eastern white pine in the 12–28 inch diameter 
classes that accounts for 62 percent of the total basal area per acre. Eastern hemlock scattered in the 2–
8 inch, 10, 12, and 18-inch diameter classes makes up 10 percent of the total basal area per acre. 
Hardwood species of red maple, white ash, sugar maple, striped maple and paper birch ranging in the 2–
10 inch diameter classes, and northern red oak in the 8, 20, and 26 inch classes accounts for the 
remaining 28 percent of total basal area per acre in this stand. This distribution is visually displayed in 
Figure 5. 
 

Figure 5: South Stand B Diameter Distribution by Basal Area per Acre 

 
 
Portions of the stand are in the stem exclusion stage of development, generally speaking of the white 
pine component, where light is restricted from reaching the understory. Portions of the stand are also in 
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the understory re-initiation stage of development which has allowed sunlight to penetrate through gaps 
in the canopy due to overstory tree death and/or branch abrasion. This has allowed for some of the 
advance regeneration of the hardwood species in the understory to become established. The understory 
is made of up mostly hardwood species of red maple, sugar maple, northern red oak, striped maple, 
paper birch and eastern hemlock.  
 

Stand Age/History 

The diameter distribution suggests an uneven aged, multi-structure stand overall with the eastern white 
pine component being of the same age. The majority of the pine in this stand appears to be part of the 
original white pine planting program that took place between 1914 and 1928 to reforest the old 
agricultural land. According to historical records, this stand received several thinning treatments (last 
done in 1992), and there is still evidence of the past salvage harvest and old skid trails throughout this 
stand, but not to the same extent as in South Stand C.  
 

Stand Stocking/Quality/Volume 

The merchantable size class of this stand is mature growth of greater than 50 feet in height, and fully 
stocked with 75–100 percent crown closure.  
 
Desirable quality eastern white pine makes up 68 percent of the total merchantable volume per acre in 
this stand followed by acceptable quality eastern white pine making up 14 percent. Acceptable quality 
eastern hemlock makes up 4 percent and acceptable quality northern red oak makes up 4 percent of the 
total merchantable volume per acre in this stand. The total per acre values for the standing volume on 
this stand are displayed in Table 18, Table 19 and Table 20 below.  
 

Table 18: South Stand B Inventory Metrics 

 
Basal Area (square 

feet/acre) 
Trees Per Acre 

Quadratic Mean 
Diameter (inches) 

Including saplings 197 957 6.1 

Trees >4.5” DBH 174 275 10.8 

 

Table 19: South Stand B Pulpwood Volume by Species 

Species/Product Volume (cubic feet/acre) Volume (tons/acre) 

Red maple pulp 89 2.23 

Sugar maple pulp 10 0.28 

Paper birch pulp 36 0.94 

White ash pulp 69 1.73 

Red oak pulp 185 5.92 

Eastern hemlock pulp 206 5.15 
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Species/Product Volume (cubic feet/acre) Volume (tons/acre) 

White pine pulp 439 7.68 

Total pulp 1,034 23.91 

 

Table 20: South Stand B Sawlog Volume by Species 

Species/Product Volume (board foot/acre) Volume (MBF/acre) 

Sugar maple logs 399 0.40 

Shite ash logs 198 0.20 

Red oak logs 382 0.38 

Eastern hemlock logs 398 0.40 

White pine logs 22,187 22.19 

Total logs 23,564 23.57 

 

Growth Rate 

A site index of 66 for eastern white pine was derived from the soils data and applied to this stand in FVS 
to project growth. At a base age of 50, the average height of dominant and codominant trees is 
expected to average 66 feet. 
 
Based on the FVS projections for this stand, the average growth per year is approximately 92ft3/acre. 
With no active management, this volume per acre will typically start to decline overtime and/or the 
mortality rate will increase. Active management will increase the volume per acre per year and capture 
mortality (see Table 21). 
 

Table 21: South Stand B Growth and Mortality  

Year 

Unmanaged Managed 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

2018 92 21 61* 1* 

2028 103 28 78 3 

2038 94 36 54* *1 

2048 88 51 65* 2 

2058 79 53 77 4 

* Represents year of active management  
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South Stand B Prescription  

The eastern white pine in this stand is in a position where it is economically and ecologically mature and 
should be perpetuated. A low thinning in the dense stem exclusion pine dominated areas in 
combination with a crown thinning is recommended in this planning period. This thinning should focus 
on removing the trees competing in the lower canopy classes to capture future mortality from self-
thinning or differentiation. It should also focus on removing the lower quality mature pine that show 
signs of environmental stress and damage, or are lacking straight stems and healthy crowns. Trees that 
are likely to produce good seed crops should be favored during this thinning. Where hardwood trees 
such as sugar maple, northern red oak, and red maple are present, a crop tree release thinning is 
recommended to promote growth and to establish the desired mixed species composition. This stand 
should be marked prior to harvesting and treatments should favor trees that exhibit desirable quality 
and high vigor. A basal area of approximately 112ft2/acre should be retained in this stand, removing 
about 85ft2/acre. This removal will bring the white pine portions of the stand down to medium stocking 
(see Appendix 12: Eastern White Pine (Revised) Stocking Guide) which will allow improved growth on 
the residuals.  
 
This stand should be monitored periodically and reentered in roughly 15–20 years (or in sync with 
treatments in South Stand A and C) for single tree and group selection cuts to open the stand up enough 
to promote the regeneration of new age classes while maintaining patch characteristics of regeneration, 
young-middle aged trees, and mature trees. The stand should be reevaluated at the end of this planning 
period and before further management action occurs. 
 

South Stand C Description (Approximately 23.5 acres—HS3B)  

Stand Composition and Structure 

South Stand C is a mixed wood stand where neither hardwood nor softwood species dominate the 
species composition over the other. Eastern white pine ranging in the 14–30 inch diameter classes 
makes up 31 percent of the total basal area per acre. Red maple, ranging in the 2–12 inch diameter 
classes, makes up 20 percent, eastern hemlock mostly in the 6–12 inch and scattered in the 16, 20 and 
24 inch diameter classes makes up 13 percent, and sugar maple ranging in the 4–16 inch diameter 
classes makes up 10 percent of the total basal area. Species of northern red oak scattered in the 4–8 and 
24–26 dimeter classes, white ash, paper birch, American beech, and bigtooth aspen scattered in the 2–
12 inch diameter classes make up the remaining 26 percent of total basal area per acre in this stand. 
While the total basal area is scattered across the diameter class range, eastern white pine is 
predominantly concentrated in the larger diameter classes. This distribution is displayed in Figure 6. 
 
This stand is in the understory re-initiation stage of development. The disturbance event in 1995–96 
allowed sunlight to penetrate through the large gaps in the canopy, allowed saplings to become 
established and advance regeneration in the understory to become released. The understory is mostly 
comprised of red maple, sugar maple, striped maple, paper birch, scattered white ash, northern red oak, 
American beech, white pine and eastern hemlock. The future growing stock in this stand is of the 
desirable mixed species composition.  
 

Stand Age/History 

The diameter distribution displays an uneven aged multi-structure stand. The eastern white pine in this 
stand appears to be part of the original planting that took place between 1914 and 1928 to reforest the 
old agricultural land. This stand was significantly impacted by the wind storm and salvage harvest in 
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1995–96. It created openings for new age classes to become established while some residuals of eastern 
white pine from the original age class remained. It is likely that prior to this event, the structure and 
composition of this stand looked like that of South Stand B and was mostly dominated by eastern white 
pine.  
 

Figure 6: South Stand C Diameter Distribution by Basal Area per Acre 

 
 

Stand Stocking/Quality/Volume 

The merchantable size class of this stand is mature growth of greater than 50 feet in height, and 
medium stocked with 30–75 percent crown closure.  
 
Desirable quality eastern white pine makes up 33 percent of the total merchantable volume per acre, 
and acceptable quality eastern white pine makes up 15 percent. Acceptable quality eastern hemlock 
makes up 12 percent, and acceptable quality red maple makes up 10 percent of the total merchantable 
volume per acre. The total per acre values for the standing volume on this stand are displayed in Table 
22, Table 23, and Table 24 below. 
  

Table 22: South Stand C Inventory Metrics 

 
Basal Area 

(square feet/acre) 
Tree Per Acre 

Quadratic Mean Diameter 
(inches) 

Including saplings 138 1229 4.5 

Trees >4.5” DBH 117 252 9.2 
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Table 23: South Stand C Pulpwood Volume by Species 

Species/Product Volume (cubic feet/acre) Volume (tons/acre) 

Red maple pulp 287 7.18 

Sugar maple pulp 184 5.06 

American beech pulp 130 3.51 

Paper birch pulp 136 3.54 

White ash pulp 146 3.65 

Red oak pulp 40 1.28 

Eastern hemlock pulp 367 9.18 

White pine pulp 228 3.99 

Total pulp 1,518 37.38 

 

Table 24: South Stand C Sawlog Volume by Species 

Species/Product Volume (board foot/acre) Volume (MBF/acre) 

Sugar maple logs 295 0.30 

White ash logs 204 0.20 

Red oak logs 600 0.60 

White pine logs 7,092 7.09 

Total logs 8,191 8.19 

 

Growth Rate 

A site index of 66 for eastern white pine was derived from the soils data and applied to this stand in FVS 
to project growth. At a base age of 50, the average height of dominant and codominant trees is 
expected to average 66 feet. 
 

Based on the FVS projections for this stand, the average growth per year is approximately 
95ft3/acre. With no active management, this volume per acre will typically start to decline 
overtime and/or the mortality rate will increase. Active management will increase the volume 
per acre per year and capture mortality (see Table 25). 
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Table 25: South Stand C Growth and Mortality 

Year 

Unmanaged Managed 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

Growth/Year 
(cubic feet/acre) 

Mortality/Year 
(cubic feet/acre) 

2018 95 9 67* 0* 

2028 90 28 75 3 

2038 88 34 55* 1* 

2048 93 33 84 4 

2058 99 46 98  

* Represents year of active management  

 

South Stand C Prescription 

Roughly half of this stand is within the 250 foot Shoreland Zoning buffer. The past disturbance event 
initiated the desirable structure and the present growing stock of fairly desirable quality and species. It 
is recommended to maintain this structure through the continuous cover irregular shelterwood system. 
Patches of young high quality trees of desirable species such as sugar maple, red maple, eastern white 
pine, northern red oak, and eastern hemlock should be favored and retained as continuous cover. 
Establishment gaps should create new age classes through the removal of unacceptable growing stock 
and the poor quality mature white pine and mature northern red oak. It is important to leave residual 
trees during these establishment cuts that serve as high vigor growing stock, legacy trees, and those of 
good seed tree qualities to perpetuate the desirable species composition and structure. This silvicultural 
system will remove no more than 40 percent of the total volume per acre of trees 4.5 inches DBH or 
greater, and will leave a well-distributed stand of trees per town of China Shoreland Zoning Ordinances. 
The average residual stand basal area will be reduced to approximately 85ft2/acre, minimum stocking 
for this mixed wood stand (see Appendix 13: Mixed Wood Stocking Guide). The basal area to be 
removed from this stand will be approximately 53ft2/acre. This harvest should be conducted within this 
planning period and harvested at the same time as South Stand A and B. 
 
This stand should be monitored periodically and reentered in roughly 15–20 years (or in sync with 
treatments in South Stand A and B) for additional continuous cover irregular shelterwood establishment 
cuts to continue promoting the regeneration of new age classes while maintaining continuous cover and 
patch characteristics of regeneration, young-middle aged trees, and mature trees. The stand should be 
reevaluated at the end of this planning period and before further management action occurs. 
 

STAND TYPE 1—H3A 

Stand Type 1 General Description and Prescription 

Stands labeled ‘Stand 1’ (some exceptions to this description apply) are mixed hardwood stands that 
dominate >75 percent of the present vegetation. The majority of these stands are in the poletimber-
sawtimber (7”–12” DBH) to sawtimber (>12” DBH) size class of mature growth (>50’, merchantable 
growth) and fully stocked with 75–100 percent crown closure. Most of the species found in stands of 
this type include red maple, sugar maple, species of ash, northern red oak, aspen, paper and yellow 
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birch and American beech. Occasionally scattered within these stands eastern white pine and eastern 
hemlock can be found. The wooded portions of these stands appear to have had very little disturbance 
in the last 20–30 years with few exceptions. This also coincides with the history of forest management 
provided by KWD. These stands appear to be moderately productive overall and the quality of 
merchantable trees in these stands range from acceptable to desirable in terms of potential forest 
products. A portion of, if not all of the forested portions of these stands fall within the 250-foot buffer 
required on the lake. The regulations of timber harvesting within these buffers are important and must 
be followed.  
 
Where permitted, these stands would benefit from crop tree release and thinning treatments that focus 
on removing the poor-quality and low vigor trees and some of the mature trees. These treatments are 
recommended during this planning period. This type of thinning can be beneficial in hardwood stands to 
promote growth and increase the quality of individual trees. Released crop trees will develop larger root 
systems overtime, thus increasing their resilience to potential environmental stressors. The crop trees to 
focus on releasing should exhibit qualities of high vigor, single stems when possible, and of a desirable 
species such as northern red oak, sugar maple, and red maple. These thinnings should also focus on 
capturing the value in the aspen, diseased beech, and ash (see EAB in the Forest Health section) and 
promoting growth on the desirable species. These thinning treatments (when within the 250 foot buffer 
on the lake) will remove no more than 40 percent of the total volume per acre of trees 4.5 inches DBH 
or greater, and will leave a well-distributed stand of trees per town of China Shoreland Zoning 
Ordinances and State Wide Standards that the Town of Vassalboro follows. Single stems should be 
shaded where possible to prevent epicormic branching. Epicormic branching is an important aspect to 
consider especially in northern hardwood stands. This occurs when dormant buds on the bole/main 
stem of the tree emerge as a result of increased and over exposure to light. Epicormic branching can 
lower the quality and potential of a sawlog in the future. Epicormic branching can be minimized by 
keeping some shade on the boles of potential saw logs trees, or by not overexposing the residual single 
hardwood stems. 
 
These stands should be monitored periodically and reentered in roughly 15–20 years. Some of the 
mature crop trees previously released should be harvested at this time while others should be retained 
to achieve an uneven aged, multi-structure stand with patch characteristics of regeneration, young-
middle aged trees, and mature trees. A low thinning to remove the stems in the lower canopy classes to 
capture future mortality from self-thinning or differentiation, and the removal of the unacceptable 
growing stock is also recommended. Species of northern red oak, sugar maple, and red maple of 
desirable quality should be favored. The stand should be reevaluated at the end of this planning period 
and before further management action occurs. 
 

Site Specifics for Stand Type 1 

Stand 1A (Approximately 4 acres) China, Maine 

Stand 1A is located west of the South Narrows Peninsula on the south shoreline. Three acres of this 
stand is categorized under the ‘Stand Type 1’ description and prescription and one acre of this stand is 
classified by the U.S. Fish and Wildlife Service National Wetlands Inventory as wetland. Approximately 
half is labeled Freshwater Emergent Wetland and the other half Freshwater Forested/Shrub Wetland. 
These wetlands should remain unimpacted during harvesting operations. 
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Stand 1B (Approximately 24 acres) China, Maine 

Stand 1B is located on the south shoreline in the Town of China and is approximately 24 acres. All 24 
acres are considered under the ‘Stand Type 1’ description and prescription. There are a few 
riverine/streams that run through this stand. BMP’s should be followed when crossing these 
riverine/streams. Brush and corduroy or timber mats, if need be, should be used on these crossing and 
the integrity of the stream shoreline should be maintained. The harvesting operability on this stand is 
moderately suited to well suited.   
 

Stand 1C (Approximately 20 acres) Vassalboro, Maine 

Stand 1C is located on the south shoreline in the Town of Vassalboro and is approximately 20 acres. This 
stand is adjacent to Stand 1B and is very similar in conditions. This stand also has a few riverine/streams 
that pass through and discharge into the lake. In addition, less than one half acre of this stand is labeled 
as a Forested Wetland, and as previously mentioned, BMP’s should be followed. The harvesting 
operability on this stand is also moderately suited to well suited, likely due to some low-lying wet areas. 
There is also approximately 350 feet of frontage on Route 32 on this stand. This will be useful for access 
and yard/landing purposes for the surrounding stands.  
 

Stand 1D (Approximately 1 acre) Vassalboro, Maine 

Stand 1D is located along the eastern shoreline, this stand is about 1 acre in size. This small hardwood 
stand was part of the original property acquired in early 1900s. About half of this stand is considered a 
Forested Wetland by the U.S. Fish and Wildlife Service National Wetlands Inventory, yet still falls under 
the ‘Stand Type 1’ and is well suited for harvesting equipment operability.  
 

Stand 1E (Approximately 1.5 acres) Vassalboro, Maine 

Stand 1E (Map 11, Lot 33) is approximately 1.5 acres in size and was not part of the original shoreline 
property acquisition in the early 1900’s. However, the management appears to be very similar to that of 
adjacent stands within the original shoreline property acquisition, and the stand meets the 
characteristics of ‘Stand Type 1.’ There is also roughly 170 feet of road frontage on Route 32 as well, 
making access and harvesting operability favorable.  
 

Stand 1F (Approximately 1 acre) Vassalboro, Maine 

Stand 1F (Map 20, Lot 34) is approximately 1 acre in size, also not part of the original shoreline property 
accusation in the early 1900s. This parcel currently does not match all the ‘Stand Type 1’ characteristics, 
but it is hardwood dominant. This stand has more shrubby cover and is in the seedling to sapling (0.51”–
3” DBH) and sapling to poltimber (3”–7” DBH) size class. Roughly 20 years ago, this stand was 
significantly less forested than it is presently, and in addition, a small drainage ditch passes through this 
stand. There are no immediate management recommendations for this stand as it should take time to 
grow and become more vegetated. 
 

Stand 1G (Approximately 8 acres) Vassalboro, Maine 

Stand 1G is approximately 8 acres in size, with roughly 4.5 acres classified under ‘Stand Type 1.’ One 
acre is classified as a U.S. Fish and Wildlife Service National Wetlands Inventory Freshwater Emergent 
Wetland, and roughly 2.5 acres are non-forested. The KWD has a facility located on this stand with a 
gravel road off from Stanley Hill Road. This access road will be beneficial for timber harvesting activities 
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and to access portions of the north shoreline. The forested areas of this stand along the shoreline 
obtains the characteristics of ‘Stand Type 1.’ The non-forested/open areas of this stand should be left 
unmaintained in order to grow back into forestland for optimal watershed management. 
 

Stand 1H (Approximately 10 acres) China, Maine 

Stand 1H is approximately +10 acres in size and is located on the east shore of the East Basin of China 
Lake. This stand only has approximately 4 forested acres with characteristics of ‘Stand Type 1.’ The 
remaining 6 acres are non-forested/open areas. The non-forested/open areas of this stand should be 
left unmaintained in order to grow back into forestland for optimal watershed management. Access to 
this stand is limited and would need to be through abutting landowners and/or from the North Narrows 
Peninsula. 
 

STAND TYPE 2—S3A 

Stand Type 2 General Description and Prescription  

Stands labeled ‘Stand 2’ (some exceptions to this description apply) are softwood stands that dominate 
>75 percent of the present vegetation. The majority of these stands are in the sawtimber (>12” DBH) 
size class of mature growth (>50’, merchantable growth) and fully stocked with 75–100 percent crown 
closure. Most of the species found in stands of this type include a mix of both planted and naturally 
occurring eastern white pine and red pine, eastern hemlock, northern white cedar, balsam fir, spruce, 
planted scots/scotch pine, tamarack and scattered hardwood species. The wooded portions of these 
stands appear to have had very little disturbance in the last 20–30 years with few exceptions from 
patches of blow downs. This also coincides with the history of forest management provided by KWD. 
Many of the stands under this stand type appear to have passed the stages of being productive as 
natural tree senescence is occurring due to the lack of active forest management. Most of these stands 
are in the stem exclusion stages of development where light is restricted from reaching the understory. 
As a result, there is very little understory/regeneration present in some areas of these stands. Although, 
in areas where small disturbances have occurred, the desired mixed species and multi-structure stand is 
naturally occurring. The quality of merchantable trees in these stands range from acceptable to 
desirable in terms of potential forest products. A portion of, if not all of the forested portions of these 
stands fall within the 250-foot buffer required on the lake. The regulations of timber harvesting within 
these buffers are important and must be followed.  
 
The mature trees in these stands are in a position where they are economically and ecologically mature 
and should be perpetuated. A low thinning in the dense stem exclusion areas in combination with a 
crown thinning is recommended in this planning period. This thinning should focus on removing the 
trees competing in the lower canopy classes to capture future mortality from self-thinning or 
differentiation. It should also focus on removing the lower quality mature trees that show signs of 
environmental stress and damage, or are lacking straight stems and healthy crowns. Trees that are likely 
to produce good seed crops should be favored during this thinning. Where hardwood trees are present 
in both the understory and overstory, a crop tree release thinning is recommended to promote growth 
and to establish the desired mixed species composition. This stand should be marked prior to harvesting 
and treatments should favor trees that exhibit desirable quality and high vigor. The long-term goal is to 
achieve the mixed species, multi-structure stand throughout the shoreline property. These thinning 
treatments (when within the 250 foot buffer on the lake) will remove no more than 40 percent of the 
total volume per acre of trees 4.5 inches DBH or greater, and will leave a well-distributed stand of trees 
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per town of China Shoreland Zoning Ordinances and State Wide Standards that the Town of Vassalboro 
follows. 
 
These stand should be monitored periodically and reentered in roughly 15–20 years for single tree and 
group selection cuts to open the stand up enough to promote the regeneration of new age classes 
(where not already present) while maintaining patch characteristics of regeneration, young-middle aged 
trees, and mature trees. The stand should be reevaluated at the end of this planning period and before 
further management action occurs. 
 

Site Specifics for Stand Type 2 

Stand 2A (Approximately 16 acres) China, Maine 

Stand 2A is located on the east shore of the East Basin of China Lake and is approximately 16 acres in 
size. There is roughly 1 acre of Freshwater Forested/Shrub Wetland classified by the U.S. Fish and 
Wildlife Service National Wetlands Inventory. According to the Maine Department of Inland Fisheries 
and Wildlife (MDIFW), this wetland is also associated with a moderate value IWWH. See Threatened and 
Endangered Species, and Rare or Exemplary Natural Communities section for detail regarding 
management recommendations for this portion of the stand. This stand closely follows the description 
for ‘Stand Type 2.’ The access to most of this stand will be through the South Narrows Peninsula.  
 

Stand 2B (Approximately 4 acres) China, Maine 

Stand 2B is located on the south shoreline and is approximately 4 acres in size. There is a 
riverine/stream that runs through the north part of this stand and more or less serves as the stand type 
boundary between this stand and Stand 3A. This 4 acres meets the description and prescription for 
‘Stand Type 2,’ and the harvesting operability is moderately suited across this stand.  
 

Stand 2C (Approximately 5 acres) Vassalboro, Maine 

Stand 2C is located on the south shoreline adjacent to Stand 1C and Stand 3B, both of which have 
frontage on Route 32. This stand is approximately 5 acres in size and has the characteristics of that 
described under ‘Stand Type 2.’ There is a riverine/stream that runs through this stand and discharges 
into the lake. This stand is well suited for harvesting equipment operability.  
 

Stand 2D (Approximately 39 acres) Vassalboro, Maine 

Stand 2D is located on the north shoreline and is approximately 39 acres. There is roughly 2 acres in 
total of wetlands classified by the U.S. Fish and Wildlife Service National Wetlands Inventory, one being 
a Freshwater Emergent Wetland and the other Freshwater Forested/Shrub Wetland. Several 
riverine/streams run through this stand and discharge into the lake. In addition, most of this stand is 
associated with a Deer Wintering Area according to MDIFW. The dense conifer cover in this stand is an 
important aspect for DWAs and should be maintained and perpetuated through timber harvesting 
activities. These activities should retain areas of contiguous conifer cover while also opening up small 
patches for regeneration to be released to perpetuate the dense coniferous cover. This regeneration will 
also provide browse for the deer to feed on. More specific guidelines for managing for DWAs can be 
found in the Appendix 8: DIFW Guidelines for Wildlife—Managing Deer Wintering Areas in Northern, 
Western, and Eastern Maine. This stand aligns with the description and prescription for ‘Stand Type 2.’  
 



Kennebec Water District 
Forest Management Plan 

 

38 Comprehensive Land Technologies, Inc. 
 

Stand 2E (Approximately 60 acres) China, Maine 

Stand 2E is located on the north shoreline and is roughly 60 acres in size. This stand is also where some 
of the planted conifer species described in ‘Stand Type 2’ can be found. Several riverine/streams run 
through this stand and discharge into the lake. This is also the largest and contiguous stand of a similar 
sand type along the shoreline property. The stand is moderately to well suited for harvesting equipment 
operability, but the access for harvesting is limited. Access from this stand will need to come through 
abutting landowners in more than one location. Portions of this stand can be very steep and harvesting 
in these areas will need to be done in the right conditions.  
 

STAND TYPE 3—SH3A 

Stand Type 3 General Description and Prescription 

Stands labeled ‘Stand 3’ (some exceptions to this description apply) are mixed wood stands where 
softwood composes 50–70 percent of the present vegetation. The majority of these stands are in the 
poletimber-sawtimber (7”–12” DBH) to sawtimber (>12” DBH) size class of mature growth (>50’, 
merchantable growth) and fully stocked with 75–100 percent crown closure. The majority of the species 
found in stands of this type include eastern white pine, northern red oak, red and sugar maple, eastern 
hemlock, balsam fir, ash, aspen, paper and yellow birch, and American beech. These stands appear to 
have had very little disturbance in the last 20–30 years with few exceptions of blow downs. These stands 
appear to be moderately productive overall and the quality of merchantable trees in these stands range 
from acceptable to desirable in terms of potential forest products. A portion of, if not all of the forested 
portions of these stands fall within the 250-foot buffer required on the lake. The regulations of timber 
harvesting within these buffers are important and must be followed.  
 
Stands of this type already meet the desired mixed species composition, but they need to achieve the 
uneven aged multi-structure for an ideal and productively working forested watershed A thinning 
throughout the diameter range is recommended in these stands to remove the mature and poor quality 
stems and release the young and middle age class trees while also maintaining a multi-structure stand of 
mixed species. These thinning should favor and promote species of northern red oak and eastern white 
pine as they are more resilient to changes in climate conditions. In areas where advance regeneration is 
present, desirable species that exhibit high vigor and are of desirable and acceptable quality growing 
stock should be favored. These thinning treatments will remove no more than 40 percent of the total 
volume per acre of trees 4.5 inches DBH or greater and will leave a well-distributed stand of trees per 
town of China Shoreland Zoning Ordinances and State Wide Standards followed by the Town of 
Vassalboro. The removals should be focused on the unacceptable quality trees, the mature eastern 
hemlock, mature northern red oak, ash, and all aspen to capture the value in these species.  
 
This stand should be monitored periodically and reentered in roughly 15–20 years for continuous cover 
irregular shelterwood establishment cuts to open the stand up enough to promote the regeneration of 
new age classes while maintaining continuous cover to promote an uneven aged multi-structured stand. 
The stand should be reevaluated at the end of this planning period and before further management 
action occurs.  
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Site Specifics for Stand Type 3 

Stand 3A (Approximately 14 acres) China, Maine 

Stand 3A is located on the south shoreline in China and is approximately 14 acres in size. This stand has 
a riverine/stream that passes through and dischargers into the lake. Access to this stand is very limited, 
although there is a filed adjacent to this stand where access may be potentially arranged. This stand 
meets the characteristics as described in ‘Stand Type 3.’ 
 

Stand 3B (Approximately 9 acres) Vassalboro, Maine 

Stand 3B (Map 11, Lot 54) is located adjacent to Stand 1C and has approximately 640 feet of road 
frontage on Route 32. This lot was not part of the original shoreline property acquisition during the early 
1900s. This property was acquired around 2006 and since KWD’s ownership there does not appear to 
have been any timber harvesting activities. A homestead was present on the property prior to 2006. 
Since KWD’s ownership, the homestead has been removed and the area is slowly reverting to 
forestland. With road frontage on Route 32 and with the majority of the stand outside of the 250 foot 
buffer on the lake, this stand will be useful in providing yard/landing space for timber harvesting 
activities. This stand has similar characteristics of that described under ‘Stand Type 3.’ 
 

Stand 3C (Approximately 11 acres) China, Maine 

Stand 3C is located adjacent to the North Narrows Peninsula. The wooded portion of the stand that 
matches the ‘Stand Type 3’ description is approximately 9.5 acres. Approximately 1 acre is non-
forested/field, and roughly 0.5 acres is classified as a Freshwater Forested/Shrub Wetland by the U.S. 
Fish and Wildlife Service National Wetlands Inventory. In addition, a riverine/stream discharges from 
this stand to the lake.  The existing access to this stand and to the North Narrows Peninsula is on the 
east side of this stand. Improvements to this access will need to be made prior to timber harvesting 
activities. With the access in close proximity to the lake, the wetland, and riverine/stream, it will be 
important to time activities during ideal conditions in addition to applying all applicable BMPs.  
 

MANAGEMENT ACTIVITIES 

PROPERTY LINES 

Non-silvicultural management activities recommended on this property to meet the landowner’s goals 
and objectives include the continuation of locating, brushing, permanently blazing and painting the 
property lines. This action is important to meet the goal of maintaining clear boundary lines and 
establishing a physical presence on the KWD’s property to improve public relations. Maintaining clear 
property lines will also facilitate future management. All of the KWD’s property lines around the West 
Basin of China Lake should be brushed, blazed, and painted within this planning period.  
 

UPDATED SIGNAGE 

Other recommendations to establish a physical presence on the KWD’s property to improve public 
relations include developing and posting updated signs at access points to the ownership. Updated 
signage will be beneficial in informing and educating the public on the forest management occurring on 
the property, and in reminding the public that trespassing is forbidden 
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ACCESS 

Road access is critical for harvesting and will facilitate monitoring activities. Improvements to access 
routes of both the North and South Narrows Peninsula will be required for the proposed harvest. 
Approximately 3,000 linear feet of road will need improvement for access to the North Narrows 
Peninsula, and approximately 2,000 linear feet of road will need improvement for access to the South 
Narrows Peninsula. There is potential to approach abutting landowners to discuss options for gaining 
existing and potentially creating new access ways to the northern and southern shoreline property with 
an agreement of terms from both parties, the KWD and the abutting landowners. Gaining additional 
access ways will facilitate management. These potential access points can be addressed at the time 
those specific harvests are proposed. 
 

NORTH NARROWS PENINSULA HARVEST PLAN 2020/2021 

North Stand A and North Stand B should both receive the thinning treatments outlined in their 
corresponding prescription sections of this plan. Optimal conditions to harvest these stands would be in 
the dry summer months or frozen winter conditions and should be conducted by a qualified contractor. 
Based on a harvest simulation from FVS, the thinning in North Stand A will remove approximately 4 MBF 
(thousand board feet) of logs per acre and approximately 32 tons of pulpwood per acre. The estimated 
stumpage value from this thinning will be plus or minus $917.00 per acre. The break down for these 
values by product, species and stumpage price for this stand are found in Table 26 and Table 27.  
 

Table 26: North Stand A (36.7 acres) Sawlog Harvest Volume and Value 

Product Volume (MBF/Acre Price/MBF Stumpage/Acre Stumpage/Stand 

Red maple logs 0.100 $127.00 $12.70 $466.09 

White pine logs 1.269 $157.00 $199.23 $7,311.85 

Eastern hemlock logs 0.659 $67.00 $44.15 $1,620.42 

Red oak logs 1.929 $263.00 $507.33 $18,618.90 

Total logs 3.957  +$763.41 +$28,017.26 

 

Table 27: North Stand A (36.7 acres) Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

White pine pulp 0.167 $3.00 $0.50 $18.40 

Eastern hemlock pulp 13.843 $4.00 $55.37 $2,032.11 

Hophornbeam pulp 0.535 $8.00 $4.28 $156.99 

Aspen pulp 2.939 $9.00 $26.45 $970.75 

Red oak pulp 4.835 $8.00 $38.68 $1,419.64 

White ash pulp 0.316 $8.00 $2.53 $92.92 
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Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

Red maple pulp 3.253 $8.00 $26.02 $955.02 

Total pulp 32.182 
 

+$153.84 +$5,645.84 

Stand Total  +$917.25 +$33,663.10 

 
The thinning in North Stand B will remove approximately 1 MBF of logs per acre and approximately 17 
tons of pulpwood per acre. The estimated income from this thinning will be plus or minus $354.00 per 
acre. The break down for these values by product, species and price for this stand are found in Table 28 

and Table 29. 
 

Table 28: North Stand B (15.5 acres) Sawlog Harvest Volume and Value 

Product Volume (MBF/Acre) Price/MBF Stumpage/Acre Stumpage/Stand 

White pine logs 0.697 $157.00 $109.43 $1,696.15 

Sugar maple logs 0.217 $ 250.00 $54.25 $840.88 

Red oak logs 0.244 $ 263.00 $64.17 $994.67 

Total logs 1.158  +$227.85 +$3,531.69 

 

Table 29: North Stand B (15.5 acres) Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

White pine pulp 0.485 $3.00 $1.46 $22.58 

Eastern hemlock pulp 1.907 $4.00 $7.63 $118.22 

Aspen pulp 0.936 $9.00 $8.43 $130.59 

Red oak pulp 4.274 $8.00 $34.19 $529.94 

White ash pulp 0.757 $8.00 $6.05 $93.81 

Paper birch pulp 5.164 $8.00 $41.31 $640.33 

American beech pulp 2.069 $8.00 $16.55 $256.58 

Sugar maple pulp 1.285 $8.00 $10.28 $159.37 

Total pulp 16.877  +$125.90 +$1,951.42 

Stand Total  +$353.75 +$5,483.11 

 

SOUTH NARROWS PENINSULA HARVEST PLAN 2020/2021 

South Stand A, South Stand B, and South Stand C should all receive the silvicultural treatments outlined 
in their corresponding prescription sections of this plan. Optimal conditions to harvest these stands 
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would be in the dry summer months and should be conducted by a qualified contractor. Based on a 
harvest simulation from FVS, the thinning in South Stand A will remove approximately 2.5 MBF of logs 
per acre and approximately 39 tons of pulpwood per acre. The estimated stumpage value from this 
thinning will be plus or minus $380.00 per acre. The break down for these values by product, species 
and price for this stand are found in Table 30 and Table 31. 
 

Table 30: South Stand A (23 acres) Sawlog Harvest Volume and Value 

Product Volume (MBF/Acre) Price/MBF Stumpage/Acre Stumpage/Stand 

Eastern hemlock logs 2.151 $67.00 $144.12 $3,314.69 

White ash logs 0.306 $164.00 $50.18 $1,154.23 

Total logs 2.457  +$194.30 +$4,468.92 

 

Table 31: South Stand A (23 acres) Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

Eastern hemlock pulp 32.512 $4.00 $130.05 $2,991.09 

Hophornbeam pulp 0.457 $8.00 $3.66 $84.11 

Red oak pulp 3.999 $8.00 $31.99 $735.73 

White ash pulp 0.110 $8.00 $0.88 $20.31 

Paper birch pulp 0.596 $8.00 $4.77 $109.60 

Sugar maple pulp 1.229 $8.00 $9.84 $226.22 

Red maple pulp 0.542 $8.00 $4.34 $99.81 

Total pulp 39.445  +$185.52 +$4,266.87 

Stand Total  +$379.82 +$8,735.79 

 
The thinning in South Stand B will remove approximately 10 MBF of logs per acre and approximately 10 
tons of pulpwood per acre. The estimated income from this thinning will be plus or minus $1,674.00 per 
acre. The break down for these values by product, species and price for this stand are found in Table 32 
and Table 33Table 32.  
 

Table 32: South Stand B (17 acres) Sawlog Harvest Volume and Value 

Product Volume (MBF/Acre) Price/MBF Stumpage/Acre Stumpage/Stand 

White pine logs 9.582 $157.00 $1,504.37 $25,574.36 

Eastern hemlock logs 0.172 $67.00 $11.52 $195.91 

Sugar maple logs 0.172 $250.00 $43.00 $731.00 
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Product Volume (MBF/Acre) Price/MBF Stumpage/Acre Stumpage/Stand 

Red oak logs 0.165 $263.00 $43.40 $737.72 

White ash logs 0.086 $164.00 $14.10 $239.77 

Total logs 10.177  +$1,616.40 +$27,478.75 

 

Table 33: South Stand B (17 acres) Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

White pine pulp 3.457 $3.00 $10.37 $176.29 

Eastern hemlock pulp 2.224 $4.00 $8.90 $151.25 

Red oak pulp 2.562 $8.00 $20.49 $348.37 

White ash pulp 0.749 $8.00 $6.00 $101.93 

Paper birch pulp 0.407 $8.00 $3.25 $55.29 

Sugar maple pulp 0.121 $8.00 $0.97 $16.49 

Red maple pulp 0.964 $8.00 $7.71 $131.04 

Total pulp 10.483  +$57.69 +$980.67 

Stand Total  +$1,674.08 +$28,459.42 

 
The silvicultural system in South Stand C will remove approximately 3 MBF of logs per acre and 
approximately 14.5 tons of pulpwood per acre. The estimated income from this thinning will be plus or 
minus $626.00 per acre. The break down for these values by product, species and price for this stand are 
found in Table 34 and Table 35 Table 34.  
 

Table 34: South Stand C (23.5 acres) Sawlogs Harvest Volume and Value 

Product Volume (MBF/Acre) Price/MBF Stumpage/Acre Stumpage/Stand 

White pine logs 2.737 $157.00 $429.71 $10,098.16 

Sugar maple logs 0.114 $250.00 $28.50 $669.75 

Red oak logs 0.232 $263.00 $61.02 $1,433.88 

White ash logs 0.079 $164.00 $12.96 $304.47 

Total logs 3.162  +$532.18 +$12,506.25 
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Table 35: South Stand C (23.5 acres) Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

White pine pulp 1.640 $3.00 $4.92 $115.62 

Eastern hemlock pulp 3.539 $4.00 $14.16 $332.64 

Red oak pulp 0.489 $8.00 $3.91 $91.88 

White ash pulp 1.408 $8.00 $11.27 $264.80 

Paper birch pulp 1.367 $8.00 $10.94 $257.07 

American beech pulp 1.355 $8.00 $10.84 $254.72 

Sugar maple pulp 1.956 $8.00 $15.64 $367.64 

Red maple pulp 2.771 $8.00 $22.17 $521.04 

Total pulp 14.525  +$93.85 +$2,205.40 

Stand Total  +$626.03 +$14,711.65 

 
Although tree value classes were assigned to each inventoried tree, the variability in assigning a standing 
tree a product quality class is very high. A 10–15 percent variation in volume and value can be applied to 
these values as a result of variability, accuracies, defect, etc. The average stumpage values per product 
and unit were obtained from the 2016 Maine Stumpage Report for the Capital Area, which includes 
Kennebec County (see Appendix 14: 2016 Maine Stumpage Report). 
 

SHORELINE PROPERTY HARVESTING PLAN 

The timber harvesting recommended in this plan for the remaining shoreline property should be 
followed out within this planning period as options for access are acquired and as the landowners and 
land managers see fit per several factors. The timing of timber harvesting activities should be flexible in 
the case of a forest pest outbreak, natural disturbance event, changing climate conditions, to take 
advantage of ideal site conditions, to take advantage of favorable wood markets, etc. These harvesting 
activities should be proposed by the land managers by stands/sections and with approval from KWD. It 
is recommended that a Maine Licensed Forester directs and over sees the recommended harvesting 
activities that should be conducted by a qualified contractor. Overall, adaptive forest management is 
going to be key in managing a forested watershed. Reevaluating as or when things change is also very 
important and key to successfully managing a forest for the longer term. 
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2018–2028 PROJECT SCHEDULE (NORTH AND SOUTH NARROWS PENINSULAS 
HARVESTS ONLY)1 

Assuming the recommended management actions occur, the 2018–2028 project schedule, Table 36, is a 
rough timeline and estimate of costs and earnings. These values are subject to change based on the 
landowner’s decisions, market conditions, and weather. At the end of this planning period, the property 
should be reevaluated and updates to this management plan should be made accordingly to encompass 
any changes. 
 

Table 36: Project Schedule by Activity for This Planning Period 

Activity Extent/Location Time Frame 
Estimated Cost or 

Income 

Forest Management 
Plan 

North & South Narrows 
Peninsulas (116 acres) 

May 2018 
N/A (UMaine Forestry 

Senior Capstone) 

Comprehensive 
Management Plan 

North & South Narrows 
Peninsulas & Remaining 

Shoreline Property 
June 2019 Cost of $3,500 

Brush, Blaze & Paint 
Property Lines 

One Mile - North 
Narrows/Neck Road 

May –June 2019 Cost of $1,500 

Brush, Blaze & Paint 
Property Lines 

All KWD Ownership 
Property Lines 

2019–2028 
Cost of $1,500/mile 

9 miles = (+13,500) 

Access Road 
Improvements 

North Narrows Access 
Road +3,000 feet 

In sync with 
2020/2021 Harvest 

Cost of $5/foot = 
(+$15,000) 

South Narrows Access 
Road +2,000 feet 

In sync with 
2020/2021 Harvest 

Cost of $5/foot = 
(+$10,000) 

2020/2021 North 
Narrows Peninsula 

Harvest 

North Stand A 
Dry Summer 
2020/2021 

+$33,663 

North Stand B 
Dry Summer 
2020/2021 

+$5,483 

2020/2021 South 
Narrows Peninsula 

Harvest 

South Stand A 
Dry Summer 
2020/2021 

+$8,736 

South Stand B 
Dry Summer 
2020/2021 

+$28,459 

South Stand C 
Dry Summer 
2020/2021 

+$14,712 

                                                           
 
 
 
1 Only includes recommended harvests on the North and South Narrows Peninsulas. 
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Activity Extent/Location Time Frame 
Estimated Cost or 

Income 

Net Income +$47,553 

 

2028–2038 PROJECTED PROJECT SCHEDULE (NORTH AND SOUTH NARROWS 
PENINSULAS HARVESTS ONLY)2  

Assuming the 2018–2028 suggested project schedule is followed, the 2028–2038 project schedule is 
recommended (see Table 37), and subject to change based on previous management actions, markets, 
and the condition of the property. The projected harvest values by stand for 2038 are found in Table 37 
through Table 45. The income projected from the 2028–2038 project schedule is worth approximately 
$36,674 today based on the management that occurs between 2018–2038 with a 2 percent discount 
rate (see Appendix 15: Net Present Value Calculation for 2038). 
 

Table 37: Project Schedule by Activity for 2028–2038 

Activity Extent/Location Time Frame 
Estimated Cost or 

Income 

Forest Management 
Plan Update 

North & South Narrows 
Peninsulas (116 acres) 

2028–2038 Cost of (+$1,000) 

Brush, Blaze & Paint 
Property Lines 

All KWD Ownership 
Property Lines 

2028–2038 
Cost of $500/mile 10 

miles = (+$5,000) 

Access Road 
Improvements 

North Narrows Access 
Road +3,000 feet 

In sync with 2038 
Harvest 

Cost of $3/foot = 
(+$9,000) 

South Narrows Access 
Road +2,000 feet 

In sync with 2038 
Harvest 

Cost of $3/foot = 
(+$6,000) 

2038 North Narrows 
Peninsula Harvest 

North Stand A Dry Summer 2038 +$54,908 

North Stand B Dry Summer 2038 +$1,530 

2038 South Narrows 
Peninsula Harvest 

South Stand A Dry Summer 2038 +$2,556 

South Stand B Dry Summer 2038 +$2,322 

South Stand C Dry Summer 2038 +$14,180 

Net Income +$54,496 

 

                                                           
 
 
 
2 Only includes recommended harvests on the North and South Narrows Peninsulas. 
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Table 38: North Stand A (36.7 acres) 2038 Sawlog Harvest Volume and Value 

Product Volume (MBF/Acre) Price/MBF Stumpage/Acre Stumpage/Stand 

White pine logs 2.52 $157.00 $395.22 $14,504.44 

Red oak logs 3.54 $263.00 $929.99 $34,130.69 

Total logs 6.05  $1,325.21 $48,635.13 

 

Table 39: North Stand A (36.7 acres) 2038 Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

White pine pulp 0.223 $3.00 $0.67 $24.60 

Hardwood pulp 21.220 $8.00 $169.76 $6,230.19 

Total pulp 21.443  $170.43 $6,254.79 

Stand Total  +$1,495.64 +$54,907.92 

 

Table 40: North Stand B (15.5 acres) 2038 Pulp Harvest Volume and Value 

Product Volume (Tons/Acre) Price/Ton Stumpage/Acre Stumpage/Stand 

Hardwood pulp 12.343 $8.00 $98.74 $1,530.53 

Stand Total  +$98.74 +$1,530.53 

 

Table 41: South Stand A (23 acres) 2038 Sawlog Harvest Volume and Value 

Product 
Volume 

(MBF/Acre) 
Price/MBF Stumpage/Acre Stumpage/Stand 

Eastern hemlock logs 0.30 $67.00 $20.06 $461.35 

 

Table 42: South Stand A (23 acres) 2038 Pulp Harvest Volume and Value 

Product 
Volume 

(Tons/Acre) 
Price/Ton Stumpage/Acre Stumpage/Stand 

Eastern hemlock pulp 20.032 $4.00 $80.13 $1,842.91 

Paper birch pulp 1.369 $8.00 $10.95 $251.81 

Total pulp 21.400  $91.07 $2,094.72 

Stand Total  +$111.13 +$2,556.07 
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Table 43: South Stand B (17 acres) 2038 Pulp Harvest Volume and Value 

Product 
Volume 

(Tons/Acre) 
Price/Ton Stumpage/Acre Stumpage/Stand 

Eastern hemlock pulp 5.431 $4.00 $21.72 $369.31 

White ash pulp 14.361 $8.00 $114.89 $1,953.10 

Total pulp 19.792  $136.61 $2,322.37 

Stand Total  +$136.61 +$2,322.37 

 

Table 44: South Stand C (23.5 acres) 2038 Sawlog Harvest Volume and Value 

Product 
Volume 

(MBF/Acre) 
Price/MBF Stumpage/Acre Stumpage/Stand 

White pine logs 2.36 $157.00 $369.78 $8,689.83 

Sugar maple logs 0.11 $250.00 $28.54 $670.75 

Red oak logs 0.18 $263.00 $47.33 $1,112.33 

White ash logs 0.12 $164.00 $19.49 $457.96 

Total logs 2.77  $465.14 $10,930.87 

 

Table 45: South Stand C (23.5 acres) 2038 Pulp Harvest Volume and Value 

Product 
Volume 

(Tons/Acre) 
Price/Ton Stumpage/Acre Stumpage/Stand 

White pine pulp 1.842 $3.00 $5.53 $129.88 

Eastern hemlock pulp 3.924 $4.00 $15.69 $368.82 

Red oak pulp 14.631 $8.00 $117.05 $2,750.53 

Total pulp 20.397  $138.27 $3,249.23 

Stand Total  +$603.41 +$14,180.10 

 

REFERENCES 

The Forestry Rules of Maine 2017 A Practical Guide for Foresters, Loggers and Woodlot Owners, 2nd 
Edition. Guide Available from the Maine Forest Service and online at: 
http://www.maine.gov/dacf/mfs/rules_and_regulations.html 

 

http://www.maine.gov/dacf/mfs/rules_and_regulations.html


Kennebec Water District 
Forest Management Plan 

 

Comprehensive Land Technologies, Inc. 49 
 

Town of China Land Use Ordinance Chapter 2—Section R Timber Harvesting, and Section 7 Guidelines 
for Timber Harvesting in China. Available at the China Town Office at 571 Lakeview Drive, China, 
Maine 05358. Also online at: http://china.govoffice.com/ 

 

Statewide Standards for Timber Harvesting in Shoreland Areas, Maine Forest Service Rule - Chapter 21. 
Available at the Maine Department of Agriculture, Conservation and Forestry and online at: 
https://www.maine.gov/dacf/mfs/policy_management/water_resources/sws/sws.html 

 

Maine Revenue Services Property Tax Division: Property Tax Bulletin No. 19. Available online at: 
http://www.maine.gov/revenue/forms/property/pubs/bull19text.htm 

 

Best Management Practices for Forestry: Protecting Maine’s Water Quality. Available online at: 
http://www.maine.gov/dacf/mfs/publications/handbooks_guides/bmp_manual.html 

 

Miles, Patrick D., and W. Brad. Smith. "Specific Gravity and Other Properties of Wood and Bark for 156 
Tree Species Found in North America."  USDA Forest Service, Oct. 2009, pp. 8–12., 
doi:10.2737/nrs-rn-38. Publication used for converting cubic feet to tons. 

 

Table 46: Conversion by Species for Converting Cubic Feet to Tons 

Tree Species Average Green Weight of Wood (lbs/ft3) 

Eastern white pine 35 

Eastern hemlock 50 

Eastern hophornbeam 60 

Bigtooth aspen 43 

Northern red oak 64 

White ash 50 

Paper birch 52 

American beech 54 

Sugar maple 55 

Red maple 50 

 
2,000 pounds = 1 ton 
 
Calculation:  
 
Volume (tons) = (Volume (ft3) × Average Green Weight of Wood per Species (lbs/ft3)) 

      2,000 (lbs) 
 
 

http://china.govoffice.com/
https://www.maine.gov/dacf/mfs/policy_management/water_resources/sws/sws.html
http://www.maine.gov/revenue/forms/property/pubs/bull19text.htm
http://www.maine.gov/dacf/mfs/publications/handbooks_guides/bmp_manual.html
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Appendix 1: Forest Stand Type Maps 
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Appendix 2: Court Case for Access to South Narrows Peninsula/Hawker’s Point 

 
 
  



Kennebec Water District 
Forest Management Plan 

 

A-6 Comprehensive Land Technologies, Inc. 
 

 
 
  



Kennebec Water District 
Forest Management Plan 

 

Comprehensive Land Technologies, Inc A-7 
 

 
 
  



Kennebec Water District 
Forest Management Plan 

 

A-8 Comprehensive Land Technologies, Inc. 
 

 
 
  



Kennebec Water District 
Forest Management Plan 

 

Comprehensive Land Technologies, Inc A-9 
 

 

Appendix 3: Forest Health Photos 

Hemlock Woolly Adelgid 

 
Steven Katovich, USDA Forest Service, Bugwood.org 

 
Beech Bark Disease 

 

 

Joseph OBrien, USDA Forest Service, Bugwood.org 
USDA Forest Service – North Central Research Station, 

USDA Forest Service, Bugwood.org 
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White Pine Weevil 

  
Steven Katovich, USDA Forest Service, Bugwood.org 

 
Emerald Ash Borer 

  
Eric R. Day, Virginia Polytechnic Institute and State University, Bugwood.org 
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Appendix 4: Wetlands and Terrain Map 
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Appendix 5: Soil Type Maps 
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Appendix 6: Maine Natural Areas Program 
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Appendix 7: Department of Inland Fisheries and Wildlife Guidelines: Managing Deer 
Wintering Areas in Northern, Western, and Eastern Maine 
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Appendix 8: Maine Historic Preservation Commission Results 
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Appendix 9: Quabbin Reservoir Massachusetts: Managing a Watershed Protection Forest 
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Appendix 10: Northern Hardwood (Revised) Stocking Guide 
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Appendix 11: Eastern Hemlock Stocking Guide 
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Appendix 12: Eastern White Pine (Revised) Stocking Guide 
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Appendix 13: Mixed Wood Stocking Guide 
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Appendix 14: 2016 Maine Stumpage Report 
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Appendix 15: Net Present Value Calculation for 2038 

 
 

Net Present Value: ($54,496) ÷ ((1+0.02)20) = $36,674.26 
 
 
 
Net Present Value (NPV) = (NRt) ÷ ((1+i)t) 
Net Revenue (NR) = net revenue at time t 
t: time (years from present) 
i: Landowner’s discount rate (assuming a 2 percent discount rate because forestland is the best 

option for this property) 
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Appendix 16: Glossary of Terms and Acronyms 

 
Terms in this glossary were gathered from the NRCS Understanding Your Plan: A Guide for Landowners 
using Managing Your Woodlands: A Template for Your Plans for the Future (September 14, 2014).  
 
“Natural Resources Conservation Service.” Technical Service Providers | NRCS,  

www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/technical/tsp/?cid 
 
 

Adaptive management: A dynamic approach to forest management in which the effects of treatments 
and decisions are continually monitored and used to modify management on a continuing basis to 
ensure that objectives are being met (Helms et al, The Dictionary of Forestry, Society of American 
Foresters, 1998). 
 
Age Class: A distinct aggregation of trees that originated at the same time, from a single natural event or 
regeneration activity or a grouping of trees (Helms et al, The Dictionary of Forestry, Society of American 
Foresters, 1998). 
 
BAF: Basal Area Factor. 
 
Basal Area: The cross-sectional area of a tree, in square feet, at 4.5 feet from the ground (at breast 
height). When the basal area of all the trees in a stand are added together, the result is expressed as 
square feet of basal area per acre, which is a measure of a stand’s density. 
 
Biodiversity: The variety and abundance of life forms, processes, functions and structures of plants, 
animals and other living organisms, including the relative complexity of species, communities, gene 
pools and ecosystems at spatial scales that range from local through regional to global (Helms et al, The 
Dictionary of Forestry, Society of American Foresters, 1998). 
 
BMPs: Best Management Practices (see Best Management Practices for Forestry: Protecting Maine’s 
Water Quality). 
 
Board Feet: A unit for measuring wood volumes. It is commonly used to express the amount of wood in 
a tree, sawlog, or individual piece of lumber. A piece of wood 1 foot long, 1-foot-wide, and 1-inch-thick 
(144 cubic inches). 
 
Canopy: The more or less continuous cover of branches and foliage formed collectively by the tops, or 
crowns of adjacent trees.  
 
Crop Tree: A tree identified to be grown to maturity for the final harvest cut, usually on the basis of its 
location with respect to other trees and its timber quality. 
 
Cull (tree value class 3): A tree, log, lumber or seedling that is rejected because it does not meet certain 
specifications for usability or grade. (Helms et al, The Dictionary of Forestry, Society of American 
Foresters, 1998). 
 

file:///E:/www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/programs/technical/tsp/%3fcid
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Desirable Growing Stock (tree value class 1): Saleable trees that are of good form, species and quality 
and would be satisfactory as crop trees. 
 
Desired species: Those species of flora and fauna designated in the management plan and not known to 
cause negative impacts on the local environment.  
 
Diameter Breast Height (DBH): The diameter of a tree at 4.5 feet above the ground.  
 
FON: Forest Operation Notification of Intent to Harvest. 
 
Forest product: [Forest Produce] Any raw material yielded by a forest. Generally defined in Forest Acts 
or Ordinances, and subdivided conventionally into major forest products, i.e. timber and fuelwood, and 
minor forest products, i.e. all other products including leaves, fruit, grass, fungi, resins, gums, animal 
parts, water, soil, gravel, stone and other minerals on forest land (F. C. Ford –Robertson, Terminology of 
Forest Science Technology, Practice, and Products, Society of American Foresters, 1971). 
 
FVS: Forest Vegetation Simulator.  
 
GIS: Geographic Information System. 
 
GPS (Global Positioning System): A commonly hand held, satellite based navigational device that 
records x, y, z coordinators and other data allowing users to determine their location on the surface of 
the earth. (Helms et al, The Dictionary of Forestry, Society of American Foresters, 1998). 
 
Harvesting: The felling, skidding, on-site processing, and loading of trees or logs onto trucks. (Helms et 
al, The Dictionary of Forestry, Society of American Foresters, 1998). 
 
Log Rules - International 1/4-inch Rule: A formula rule allowing ¼-inch saw kerf, ½-inch taper for each 4 
feet of length and 1/16-inch shrinkage for each one-inch board. This measure approximates the actual 
sawmill lumber tally.  
 
Management plan: Documents that guide actions and that change in response to feedback and changed 
conditions, goals, objectives and policies. Management plans may incorporate several documents 
including, but not limited to, harvest plans, activity implementation schedules, permits, research, etc.  
 
Mature Tree: A tree that has reached the desired size or age for its intended use. 
 
MBF: Abbreviation for 1,000 board feet. 
 
MFS: Maine Forest Service.  
 
MHPC: Maine Historic Preservation Commission. 
 
MNAP: Maine Natural Areas Program. 
 
NRCS: Natural Resource Conservation Service.  
 
Overstocked: A forest stand condition where too many trees are present for optimum tree growth. 
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Overstory: That portion of the trees in a stand forming the upper crown cover. 
 
Pulpwood: Wood cut primarily for manufacture of paper, fiberboard, or other wood fiber products. 
 
QMD: Quadratic Mean Diameter. 
 
Qualified contractor: Forest contractors who have completed certification, licensing, recommended 
training and education programs offered in their respective states. 
 
Regeneration: The number of seedlings or saplings existing in a stand. The process by which a forest is 
renewed by direct seeding, planting, or naturally by self-sown seeds and sprouts. 
 
Release: To free trees from competition by cutting, removing, or killing nearby vegetation. 
 
Riparian: Related to, living or located in conjunction with a wetland, on the bank of a river or stream but 
also at the edge of a lake or tidewater – note the riparian community significantly influences and is 
significantly influenced by, the neighboring body of water. (Helms et al, The Dictionary of Forestry, 
Society of American Foresters, 1998) 
 
Riparian Zone: The area adjacent to or on the bank of rivers and streams. 
 
Sapling: Trees from 2 inches to 4.5 inches in diameter at breast height. 
 
Seedling: A young plant. 
 
Selection Harvest: Harvesting trees to regenerate and maintain a multi-aged structure by removing 
some trees in all size classes either singly or in small groups. 
 
Silviculture: The art and science of growing trees, controlling establishment, composition, health and 
quality of forests to meet diverse needs.  
 
Silvicultural System: The process of tending, harvesting and regenerating a forest. 
  
Single Tree Selection: Individual trees of all size classes are removed more or less uniformly throughout 
the stand, to promote growth of remaining trees and to provide space for regeneration. (Helms et al, 
The Dictionary of Forestry, Society of American Foresters, 1998) 
 
Site Index (SI): An expression of forest site quality based on the height of a free-growing dominant or 
co-dominant tree at age 50. 
 
Skid Trail: A road or trail over which equipment carries logs from the stump to a landing. 
 
Slash: The residue, e.g., treetops and branches, left on the ground after logging or accumulating as a 
result of storm, fire, girdling, or delimbing. (Helms et al, The Dictionary of Forestry, Society of American 
Foresters, 1998). 
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Snag: A standing, generally un-merchantable dead tree from which the leaves and most of the branches 
have fallen. 
 
Stand: A group of trees with similar characteristics, such as species, age, or condition that can be 
distinguished from adjacent groups. A stand is usually treated as a single unit in a management plan. 
 
Stand Management Recommendations: The recommended management activities that should be done 
in that stand, based on landowner goals and objectives. 
 
Stand Structure: The horizontal and vertical distribution of plants in the forest, including the height, 
diameter, crown layers, and stems of trees, shrubs, understory plants, snags and down woody debris. 
(Helms et al, The Dictionary of Forestry, Society of American Foresters, 1998). 
 
Stocking: An indication of the number of trees in a stand in relation to the desirable number of trees for 
best growth and management. 
 
Sustainable forest management: The practice of meeting the forest resource needs and values of the 
present without compromising the similar capability of future generations (Helms et al, The Dictionary 
of Forestry, Society of American Foresters, 1998).  
 
Thinning: a cultural treatment made to reduce stand density of trees primarily to improve growth, 
enhance forest health, or recover potential mortality. Types of thinning include: chemical, crown, free, 
low, mechanical, selection. (Helms et al, The Dictionary of Forestry, Society of American Foresters, 
1998). 
 
TPA: Trees per acre.  
 
Undesirable/Acceptable Growing Stock (tree value class 2): Trees of low quality or less valuable species 
that should be removed in a thinning.  
 
Understocked: Insufficiently stocked with trees. 
 
Understory: All forest vegetation growing under an overstory. (Helms et al, The Dictionary of Forestry, 
Society of American Foresters, 1998). 
 
Uneven-Aged Management or Stand: A stand of trees containing at least three age classes intermingled 
on the same area. 
 
USDA: United States Department of Agriculture.  
 
USFWS: United States Fish and Wildlife Service.  
 
Volume: The amount of wood in a tree, stand of trees, or log according to some unit of measurement, 
such as board foot, cubic foot, etc. 
 
 


