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ACTIVITY SUMMARY
Area Forest Type Acres Scheduled Activity Year Priority
Stand 1 SF4C-Norway Spruce Sawtimber 46.0 Shelterwood 2014 1
Stand 2 NH3A-Northern Hardwood Large Poles/Sawlogs ~ 46.0  Single tree/Group selection 2014 1
Stand 3 SM3B-Sugar Maple Large Poles 30.0  Single tree/Group selection 2014 2
Stand 4 MW3B-Mixedwood Large Poles/Sawlogs 45.0 Group selection 2014 2
Stand 5 MW3B-Mixedwood Large Poles/Sawlogs 18.0 No activity
Forest Review 2014 2
Plan Update 2020 1
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FOREST MANAGEMENT PLAN

STATEMENT OF PURPOSE

Forest Management is the practical application of silvicultural principles to the growth,
harvest, regeneration and conservation of forests in order to maintain healthy forests and to
meet the specific objectives of the landowner.

This Forest Management Plan is intended to be a fundamental tool to the practice of forest
management on the City of Montpelier property in Northfield, Vermont.

The purpose of this Forest Management Plan is to:

note the landowner's objectives, priorities and special concerns.
present a description of the current state of the forest.
e propose a schedule of activities which will allow the landowner to achieve
his or her objectives.
o fulfill the requirements of Vermont’'s Use Value Appraisal Program.
e serve as an educational tool with which the landowner's awareness of the forest,
and understanding of its management, may be enhanced.

OBJECTIVES

The management objectives, or goals, of the owner are of the highest importance in the
creation of a Forest Management Plan. These objectives should express a landowner’s
vision for the development of the forest and its resources. They should also reflect the
biological capabilities and limitations of the forest. Management objectives may be either
general or specific, but they should be realistic and suggest certain courses of action.

Landowners should become aware of the interrelationship of management objectives. The
managing forester may help landowners to evaluate their objectives, steering them toward
realistic objectives or away from unrealistic or conflicting ones.

While many different landowner objectives may be achieved through active forest
management, production of high quality forest products shall be the primary focus of
management efforts on all properties enrolled in Vermont's Use Value Appraisal Program.?
The management of the City of Montpelier Forest will be guided by the following objectives:

to produce high quality forest products;

to maintain a healthy and productive forest;

to be a good land steward;

to maintain the aesthetic quality of the forest;

to maintain the recreational resources of the forest;

to maintain and enhance the wildlife habitat on the property.

! State of Vermont, Department of Forests, Parks, and Recreation, Forest Management Plan Standards
? State of Vermont, Department of Forests, Parks, and Recreation, Forest Management Plan Standards
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INTRODUCTION

INTERPRETING THE PLAN

A basic structure of the plan is the concept of a forest stand. A forest stand is an area that
is relatively homogeneous in species composition, tree height, density and site
characteristics. The State of Vermont defines a stand as “A group or groups of trees
sufficiently uniform in age class distribution, composition and structure, and growing on a
site of sufficient uniform quality, to be a distinguishable unit”.

Stands occur as a result of site conditions, topography, and past history and use. A stand
is a basic unit of forest management and is often identified by one or more dominant
species in the stand and the size of the trees present, for example, “sawlog size northern
hardwoods”. "Sawlog size" refers to trees over 11” in diameter, with diameter measured
4.5 above the ground, a measurement referred to as “diameter at breast height” (DBH).
"Northern hardwoods" refers to a commonly occurring association of species including
American beech, sugar maple and yellow birch.

With the use of an aerial photograph and topographic maps, the forester maps the stands
and makes subsequent field checks to verify his or her projections. Appropriate sampling
techniques are applied, and field observations are made, to determine basal area, stocking
density, timber volume and other characteristics of the stand. Stand measurements are
made based on representative sampling. Data are collected at several locations within a
stand, usually by a method called variable radius plot sampling. By this method, the image
of a tree, when viewed through a calibrated wedge shaped piece of glass called a prism,
allows the forester to select trees to be included in a sample which will be used to represent
the stand. Data are typically processed by a computer program which calculates stocking,
timber volume and species composition.

Basal area is a critical forest measurement. It refers to the cross-section surface of the tree
stem and is measured in square feet (ft?). For example, a 14” DBH tree has a basal area of
1.07 ft?> and an 8” tree has a basal area of 0.35 ft>. Most often used on a per acre basis,
basal area is an index to stand density. If the stand basal area is low, it means that the site
can support more and/or larger trees than it currently does. Conversely, a high density
stand contains more trees than is optimal for vigorous growth. The term “stocking” is used
to describe the density of a stand, given its age and species composition. A stand may be
“‘understocked”, “adequately stocked”, “fully stocked”, “overstocked”, etc.

Basal area figures for an adequately stocked stand will vary by stand type. For example,
conifers typically grow well in denser clusters, due to their narrow conical growing space.
As a result, one could expect a fully stocked softwood stand to have a higher basal area
than a fully stocked hardwood stand.

MITIGATING FACTORS
Many factors - biological, natural and economic - interact to create constraints on the
feasibility of forestry activities. The constant fluctuation of these factors may occasionally

require that the plan be amended. Barring major disruptions, however, management
consistency and continuity are vital

: fountains
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Biological factors may include the ability or inability of forest vegetation to grow on various
soils, the presence or absence of insects or disease, the silvics or ecology of individual tree
species, occurrence of wildlife species and their populations, and more.

Natural factors include occurrences such as fire, wind storms, ice storms and weather that
prohibit the use of machinery.

Economic factors, including market conditions, current technology and economies of scale,
all play a role in determining what forest practices are the most appropriate.

Forest management is, by nature, a long term practice, as trees are long-lived organisms.
It is not uncommon for the intended effects of management activities to be expected to be
years or decades in the future. Management directed toward desirable results often
requires substantial initial investments of time, effort and capital. It may also require that
short term opportunities be foregone to reap long term benefits. While the merits of long
term versus short term management can be argued, it is generally agreed that productivity
is optimized under long term management. It has also been demonstrated that
professional planning and supervision of forest management increases economic returns,
while protecting or enhancing amenities. Professional forest management does this in the
short term, as well as over the long term. While savings from the Use Value Appraisal
(UVA) Program are substantial and do provide an incentive for sound forest management,
they should not be the sole reason for following recommendations contained in this plan.
Rather, management recommendations are based on many factors that optimize economic
and biological potentials for the good of the landowner and improvement of the resources.

Because physical and biological factors may affect a forest at any time, and because
technology and markets are always changing, it is important to periodically reassess the
management plan. The Vermont UVA Program recognizes this need and mandates that
plans be updated every ten years. It is prudent to check on the physical condition of the
forest and the appropriateness of the plan at least every five years.

SILVICULTURE

Silviculture has been defined by the US Forest Service as the “art, science and practice of
establishing, tending and reproducing forest stands with desired characteristics.”

Forest stands and forest management may be described as “even aged” or “uneven aged”.
Within each category, various silvicultural strategies are appropriate. Stands with one or
two distinct age classes are even aged and stands with three or more age classes are
uneven aged. Management which tends one age class through its life span to maturity,
harvest and regeneration, is considered even aged. Management which tends a variety of
different age classes within a single stand is considered uneven aged management. A
forester prescribes management based on the landowner’s objectives and the condition of
the forest. It is possible to manage some stands on a forest with even aged techniques
and other stands with uneven aged techniques.

Even aged management consists of a variety of techniques which tend a crop of trees of
approximately the same age and, when mature, regenerate the stand to desirable species.
These techniques include precommercial and intermediate thinnings in immature stands,
and shelterwood, strip cutting, patchcutting and clearcutting to regenerate mature stands.

: fountains
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Uneven aged management consists of techniques which tend and manipulate several
different age classes within the same stand. A stand might contain seedlings, saplings,
small poles and sawtimber, either individually or in small groups of trees. In most cases,
uneven aged management will manipulate these age classes to allocate an equal amount
of growing space to each age class. A measurement called the Q factor describes the
proportional amounts of small trees and large trees in an uneven aged stand. Uneven
aged techniques include both single tree and small group selection thinnings. Group
selections are a regeneration technique. This type of management (once fully
implemented) will allow a thinning every 15-20 years and assure that there is always tree
cover on all acres.

In general, uneven aged management tends to appeal to owners of small private forests,
because it is perceived to be less aesthetically disruptive. However, even aged techniques
may be more appropriate in some situations: in existing even aged stands, on poor sites, in
areas prone to wind damage or in low quality stands. In addition, even aged management
can be implemented with a high degree of attention to aesthetic objectives. Even aged
stands may be converted to a balanced uneven aged stand structure, but this may take
several cutting cycles (30 to 45 or more years).

USE VALUE APPRAISAL

Vermont's Use Value Appraisal (UVA), or "Current Use", program is a state program
providing abatement of local property taxes in exchange for a commitment by the
landowner to manage his or her land for productive forestry and/or agriculture.

The program is available to owners of eligible parcels (25 acres or greater, though 2 acres
surrounding dwellings are ineligible). The Current Use Advisory Board sets a taxable
value, for local property tax purposes for each tax year (April 1 through March 31). For the
2010 tax year, these values are $122 per acre for forestland and $215 per acre for
agricultural land.

The program also places a lien in the town records, assessing a "land use change tax", or
penalty, if the property, or portions of it, are developed or removed from the program.
"Development” is defined in three ways: subdividing the property into unenrollable lots,
building houses or other non agricultural structures or harvesting timber in a way which is in
conflict with the plan. The penalty is currently 20% of the fair market value of the
developed land for land enrolled 10 years or less, and 10% of the fair market value for land
enrolled more than 10 years. Fair market value is interpreted to be the town’s assessed
value of the property.

The program requires that a Forest Management Plan be prepared, approved by the
County Forester and updated every 10 years. As landowners' objectives change, and as
unexpected events occur, amendments to the Management Plan are acceptable, once
approved by the County Forester. The landowner must also submit a Forest Management
Activity Report (FMAR) to the County Forester (in years in which any forestry activity
occurs on the land) and allow State inspections of the land to insure compliance.

The landowner is responsible for implementing the activities in the Forest Management
Plan and approved by the County Forester. If, upon inspection by the County Forester, it is
determined that stands are cut contrary to the management plan, the property may be
removed from the program for a period of five tax years, and the “land use change tax” may
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be assessed. If a landowner fails to make a prescribed harvest within the allowed period
(three years on either side of the scheduled date), an amendment must be submitted, or an
extra year may be granted. If the activity is not completed within the one year extension,
the property may be removed from the program for at least one year. It is strongly
recommended that a forester administers the implementation of the Management Plan. For
additional information, see Use Value Appraisal of Forestland in Vermont, published by the
Vermont Department of Forests, Parks, and Recreation, and available from fountains
forestry, or call Vermont Property Valuation and Review at (802) 828-5861.

WATER QUALITY PROTECTION

The State of Vermont seeks to improve the quality of its waters and protect them from risks
such as sedimentation and other pollution. Typically, if water quality degradation occurs on
a harvesting operation, it is likely to occur as a result of sedimentation from roads, skid
trails or landings. Another detriment to water quality is an increase in temperature, which
can disrupt the biology of a stream or other water body. Vermont has developed a set of
Acceptable Management Practices for Maintaining Water Quality on Logging Jobs in
Vermont (AMP’s), to protect the waters of the state from these risks.

The AMP’s are enforced by the state and have the force of law. Penalties can be costly if
there is a discharge of sediment into a stream and AMP’s were not in place. Violations of
the AMP’s also jeopardize enroliment in the Use Value Appraisal Program. Use Value
Appraisal rules state “It is the obligation of the landowner to ensure that significant soil
erosion and/or stream sedimentation does not occur on any lands enrolled in the Use Value
Appraisal program. Appropriate preventative soil erosion and stream pollution control
practices, as outlined in the publication entitled Acceptable Management Practices for
Maintaining Water Quality on Logging Jobs in Vermont or a successor publication, shall be
employed to the maximum practicable extent on all enrolled parcels.

fountains forestry has a water quality protection policy and water quality protection
guidelines that provide our foresters with the field tools to designate stream types, and to
protect them through design of skid trails and truck roads, and delineation of Stream
Management Zones (SMZ'’s), or buffers, all in compliance with, and often exceeding the
requirements of AMP’s. The overriding goal is to keep sediment out of the water and
maintain water temperature.

BOUNDARIES

Knowing the location of a forest is a fundamental step to forest management. Boundaries
serve to protect landowners on both sides of the line. Mutual agreement regarding the
location of the lines, and clear marking, will prevent misunderstandings and conflict
between neighbors.

Boundary lines may deteriorate beyond recognition if not maintained. Some states require
that boundary lines be located and marked, and/or receive periodic maintenance, before
timber is harvested. Vermont does not have any requirement for boundary maintenance,
but can impose damages for timber trespass.

Boundary lines are marked with axe blazes on trees which are coated with durable paint to
ensure visibility. Only a licensed surveyor can create or monument a line, but a landowner

" fountains
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may maintain monumentation once it has been established, including clearing brush and
re-painting blazes.

It is recommended that the condition of boundary lines be assessed every 5 years. Blazed
and painted lines will likely need maintenance every 10 to 15 years. Blazes may survive
longer in a mature and undisturbed forest, but may be difficult to locate after just 10 years
in a young forest (where the trees are growing vigorously) or when there has been
significant management activity.

C fountains
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GENERAL PROPERTY DESCRIPTION

LOCATION/ACREAGE

The City of Montpelier property consists of 162.5 town listed acres of wooded land in
Northfield, Washington County, Vermont. There is a discrepancy between mapped acres
and town listed acres. Mapped acres are calculated to be 186.5 acres; 24 acres more than
listed by the Town of Northfield. Acreage for the stands in this management plan refer to
mapped acres.

The property lies in the northeastern corner of Northfield along the town line shared with
Berlin. Berlin Pond Road in Northfield, which turns into Paine Turnpike in Berlin, runs
through the center of the property. Onion River Road, a Class IV road, acts as part of the
western boundary. This road is unmaintained by the town, but is in fair condition. A small
pickup truck or a vehicle with clearance is likely needed to pass this route.

The property will be enrolled in the UVA program with this management plan. All of the
162.5 acres listed by the town are enrolled in the UVA program. The City of Montpelier
property’s enrollment is detailed below:

Use Value Appraisal Program Enroliment And Acreage Summary

Stand Acreage Summary

Area Type Map Acres
Productive Forestland
Stand 1 SF4C-Norway Spruce Sawtimber 46.0
Stand 2 NH3A-Northern Hardwood Large Poles/Sawlogs 46.0
Stand 3  SM3B-Sugar Maple Large Poles 30.0
Stand 4 MW 3B-Mixedwood Large Poles/Sawlogs 45.0
Stand 5 MW 3B-Mixedwood Large Poles/Sawlogs 18.0
Non-Productive Forestland
Landings 1.5
Land Excluded From Management 0.0
Total Map Measured Acres: 186.5

Chart of Acreage Adjustments

Town listed acres in parcel 162.5
Actual acres to be excluded as measured on orthophoto 0.0
Acres to be entered 162.5
Acres to be entered according to map measurements 185.0
Factor to prorate acres 0.9

UVA Summary

Map Acres Factor Prorated Acres
Productive Forestland 185.0 0.88 162.5
Non-Productive Forestland 1.5 0.88 1.3
Open 0.0 0.88 0.0
Total UVA Enrolled Acres 186.5 163.8
Excluded Acres 0.0 0.0
Total Map Measured Acres: 186.5 Grand List: 163.8

1 fountains
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The map used in this plan is based on Vermont Orthophotographs (144184 and 144180)
and field evidence

This Forest Management Plan will need to be updated by April 1, 2020.
ACCESS

Access to the property for forest management has been created from previous harvesting.
A landing for the western portion of the property is located on Berlin Pond Road and is
adequate for tractor trailers to back into for loading. The eastern portion of the property
may require the development of a landing if access is not granted from a neighboring
property owner. The best location for establishing a landing would be adjacent to the
existing landing on Berlin Pond Road in Stand 1. This would require excavating an entry
point onto the property and installing a 15” culvert at the entrance where the ditch along the
road currently exists. Several loads of gravel may be required, but if harvesting occurs in
the winter months a small road could be frozen in, and have a lower cost.

The western portion of the property has trails throughout, and allows for good access to all
areas. The eastern portion has a limited number of trails developed. The most eastern
portion of the area in Stands 3 and 5 have a main skid trail that runs north and south and
exits the property at the Northfield/Berlin town line. Stand 4 will require a trail to be
developed so that steeper portions of the area can be accessed. If a landing is developed
in Stand 1, trails can be developed to access all stands. The use of trails for both forestry
and recreational use may require a higher degree of restoration work after logging
operations than is customary for a standard operation. This restoration work should be
specified in timber sale contracts and could result in an added expense.

The topography will not unduly limit logging operations. Slopes are steepest in Stand 4 and
portions of Stand 2, but are operable throughout. Isolated areas are wet and/or poorly
drained. These conditions are most common at the “toe” of steep slopes. They should be
avoided during harvesting operations, with little negative effect on operations.

LAND FEATURES

The City of Montpelier property lies on moderate to steep topography in the lower eastern
slopes of Irish Hill and Paine Mountain. Berlin Pond lies just over a mile north of the
property, and Interstate 89 nearly borders the eastern boundary.

This property has a large diversity of soils that are made up of silt loams that tend to be
highly erodable. Site classes range from | to I, which indicates that the soils are fair to
excellent for commercial timber growth. Winter harvesting is recommended for most of the
property due to the many seeps and streams that occur in the area.

Aspect varies from the east and west and slopes are steepest in Stand 4. Short steep

sections exist in Stand 2, but these are mostly exposed ledge with quick drop-offs that can
be avoided. Slopes are gentle throughout most of Stands 1, 3, and 5.

1 fountains
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BOUNDARIES

The property was surveyed by the City of Montpelier in 1977. The survey indicates that the
boundaries are marked by barbed wire fence (sometimes meandering), by stone wall and
in some areas by no evidence at all. Two areas where the boundary was not found on the
ground was the southeastern corner, located in Stand 5, and the northern boundary of
Stand 3 along the Northfield/Berlin town line. Boundary lines throughout the remainder of
the property were located. All lines appear to have been respected by other landowners in
the area. It is recommended that all lines receive maintenance, including marking with a
highly visible paint prior to any active management (harvesting).

c fountains
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THE FOREST STANDS

INTRODUCTION

A forest stand, or type, is an area that is relatively homogeneous in species composition,
tree height, density and site characteristics. Stands occur as a result of site conditions,
topography, and past history and use. Foresters describe stands based on their species
composition, tree size and density. The following codes are used in this plan to designate
individual stands within the context of three classes: forest type, size and density.

FOREST TYPE-SIZE-DENSITY CLASSES

Forest Type
Four major forest types are recognized, each with a number of subtypes.
Northern Hardwood Types

NH northern hardwood types contain at least 65% of their total basal area in
sugar maple, red maple, American beech, yellow birch, paper birch, sweet
birch, white ash, basswood, black cherry, aspen and eastern hemlock. Black
cherry and white ash represent less than 25% of the total, oak species
represent less than 25% of the total and no single species represents more
than 50% of the total.

H Pioneer hardwood types are northern hardwoods where paper birch, white
ash, aspen, red maple and sugar maple represent more than 65% of the
total basal area.

NO  northern oak types are northern hardwoods which contain at least 25% of
their basal area in red oak, but less than 25% in black cherry or white ash.

AB aspen-birch types are northern hardwoods that contain at least 65% of their
basal area in paper birch, quaking aspen, big-tooth aspen or balsam poplar.

BE beech types are northern hardwoods that contain at least 50% of their basal
area in American beech.

SM  sugar maple types are northern hardwoods that contain at least 50% of their
basal area in sugar maple.

RM red maple types are northern hardwoods that contain at least 50% of their
basal area in red maple.

BC black cherry types are northern hardwoods that contain at least 50% of their
basal area in black cherry.

" fountains
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Oak Types
OH  oak-hickory types contain at least 65% of their basal area in any oak
species.
oT oak-northern hardwood transition types contain at least 65% of their basal
area in northern hardwood or oak-hickory species and at least 25% in
species of each of these types, but less than 65% of either.
Softwood Types
SW  Softwood types contain at least 65% of their total basal area in hemlock,
spruce, fir, pine, larch or cedar, but do not qualify for any of the subordinate
softwood types.
SF spruce-fir types are softwood types that contain at least 65% of their basal
area in any spruce or balsam fir.
Pl pine types are softwood types that contain at least 65% of their basal area in
white or red pine.
CS cedar types are softwood types that contain at least 50% of their basal area
in northern white cedar.
HK hemlock types are softwood types that contain at least 50% of their basal
area in eastern hemlock.
Mixed Types
MW  mixedwood types contain at least 65% of their basal area in either softwood
or northern hardwood species and at least 25% in species of each of these
types, but less than 65% of either.
PO pine-oak types contain at least 65% of their basal area in either pine or oak
species and at least 25% of each species group, but less than 65% of either.
Size

Size classes are based upon the average stand diameter. Quadratic diameter (QD) of all
trees 1.0” dbh and larger is used for this determination.

1

17

sapling stands have a QD of less than 4.5”. Sapling stands are too small to
have any operable cut, even if the biggest trees are selected for cutting.

small pole stands have a QD between 4.5” and 7.5”. Small pole stands may
support a merchantable cut, but merchantable cuts in such stands result in
highgrading. It is usually best to avoid cutting in these stands unless it is
precommercial thinning.
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Density

large pole stands have a QD between 7.5” and 10.5”. Large pole stands are
suitable for a first commercial thinning if there is a pulpwood market. Most
of the trees cut will be pulpwood, with very little sawtimber.

small sawtimber stands have a QD between 10.5” and 13.5”. Small
sawtimber stands will usually support commercial thinning with at least a
modest amount of sawtimber.

medium sawtimber stands have a QD between 13.5” and 16.5". Medium
sawtimber stands are very near the end of the rotation. Such stands are
usually suitable for a commercial thinning or a thin-harvest cut. There are
good sawtimber volumes available and a thinning that won't high-grade the
stand may be possible even if pulp markets are limited.

large sawtimber stands have a QD greater than 16.5”. Large sawtimber
stands are usually mature, or very near to maturity, and should be harvested
within 5 to 10 years. Such stands usually have a medial diameter in the
merchantable sizes only of 18” or more.

Density classes are determined from the stocking guide appropriate to each forest type, or
from a universal relative density guide, like the one in the inventory processor SILVAH.
Classes that correspond to silvicultural prescriptions are:

18

A

density at or above the A line stocking level. Such stands are at or near
the maximum density possible and should be highest priority for partial
cutting.

density below the A line and at or above the B line stocking level. Such
stands are above the optimum density for best growth and should be
thinned if the volumes available will permit a commercial sale. Urgency of
cutting is less than A density stands.

density below the B line and at or above the C line stocking level. . Such
stands are in the optimum density range for growth of high quality
sawtimber and veneer, and do not need partial cutting.

density below the C line but acceptable growing stock (AGS) basal area at
or above 35 square feet per acre. Such stands are understocked, but still
contain enough good quality stems to warrant continued management. No
partial cutting is needed; time required to accumulate enough volume to
warrant partial cutting will exceed 20 years.

AGS basal area below 35 square feet per acre. Such stands do not

contain enough good quality stems to warrant continued management;
they should be harvested and a new stand regenerated on the site.
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STAND DESCRIPTION AND MANAGEMENT PRESCRIPTION

STAND 1
46 ACRES
TYPE: SF4C-Norway Spruce Sawlogs

SAMPLING METHOD:

Variable Radius (prism) Sampling: BAF 10
Number of Plots for this Stand: 10

Data Collected: November, 2010

STAND DATA:

Mean Stand Diameter: 10.7”

Total Basal Area/Acre (BA): 110 square feet

Acceptable Growing Stock Basal Area/Acre: 99 square feet

MANAGEMENT:

Age Class Distribution: Even-aged
Target Age Class Distribution: Even-aged
Rotation Age: 90 years

Estimated Current Age: 70 years
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Diameter at Breast Height (DBH)

Insects or Disease: None noted
Desired Products: High quality sawtimber
Access Distance (to likely landing location): 500 to 2,000 ft

SITE CHARACTERISTICS:
Site Class: 2 (field verification)
Soil Type: Cabot Silt Loam & Glover-Vershire

MANAGEMENT STRATEGY:

This stand will be managed for high quality timber production, aesthetics and wildlife
habitat. Over the long term even-aged management will be used to promote and maintain a
softwood canopy.

1 fountains
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STAND DESCRIPTION:

This stand is made up of six different areas of Norway spruce plantations, mostly on the
western side of Berlin Pond Road. Several entries have occurred in these areas and stems
have developed into high quality sawtimber. Some areas have received heavier cuttings
and hardwood saplings and poles have become established. Ground conditions vary from
dry to moist with many seeps. Many of these areas occur along Berlin Pond Brook and will
require frozen ground conditions for harvesting.

STAND HISTORY:
These plantations are approximately 70 years old and have had several entries since their
establishment.

REGENERATION:

Advanced seedling and sapling regeneration is present in a patchy and uneven distribution
in this stand. Spruce is the most commonly regenerated species. In areas where the
overstory is more open ash, sugar maple, and yellow birch are prevailing.

STOCKING

Total stocking (the “crowdedness” of the trees) is below the B Line of the Norway Spruce
Stocking Guide. Stocking of only those trees which will produce sawlogs (acceptable
growing stock) is at the C line. This density is below the optimum range for individual tree
and stand growth (the trees are to well spaced to efficiently use the resources of the site).
At this density, growth rate of the dominant trees is good, that of the intermediate trees is
fair and mortality due to crowding is low to moderate. The stocking level is displayed
graphically on the Stocking Guide below.
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Source: "Relative Density Guide for Norway Spruce Plantations in Central New York” by J.P.
Halligan and R.D. Nyland; Northern Journal of Applied Forestry, Vol. 16, No. 3, September 1999
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FOREST HEALTH
No signs of insect or disease damage were noted in this stand.

SCHEDULED TREATMENT

Due to the lower density and the maturing nature of the stand, a shelterwood harvest is
prescribed for the 4™ year of this management period. This harvest will lower the basal are
to approximately 60 square feet and will promote spruce regeneration over most of the
area. Hardwood regeneration will be favored in areas where it has already become
established.

Scheduled Date: 2014 (+3 years)

2 fountains
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STAND DESCRIPTION AND MANAGEMENT PRESCRIPTION

STAND 2
46 ACRES
TYPE: NH3A-Northern Hardwood Large Poles/Sawtimber

SAMPLING METHOD:

Variable Radius (prism) Sampling: BAF 10
Number of Plots for this Stand: 9

Data Collected: November, 2010

STAND DATA:

Mean Stand Diameter: 9.8”

Total Basal Area/Acre (BA): 114 square feet

Acceptable Growing Stock Basal Area/Acre: 71 square feet

MANAGEMENT:

Age Class Distribution: Even-aged

Target Age Class Distribution: Uneven-aged
Cutting Cycle: 15-20 years

Desired Diameters: High Quality Hardwoods-20"
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Diameter at Breast Height (DBH)

Insects or Disease: None noted
Desired Products: High quality veneer and sawtimber
Access Distance (to likely landing location): 250 to 2500 ft

SITE CHARACTERISTICS:
Site Class: 2 (field verification)
Soil Type: Cabot Silt Loam & Glover-Vershire

MANAGEMENT STRATEGY:

This stand will be managed for high quality timber production, aesthetics and wildlife
habitat. Over the long term, this area will be managed with single tree and group selections
to create a multi-aged stand structure.
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STAND DESCRIPTION:

This stand is dominated by sugar maple and ash. Red maple and yellow birch are also
present, but to a lesser degree. This is an adequately-stocked stand with good quality
trees found throughout. Exposed ledge is found in many areas creating quick drop offs, but
several plateaus are present and can easily be accessed from existing trails. Many areas
to the east are soft and poorly drained. These areas will require frozen ground to operate.
A small apple orchard is present in the bottom southwestern portion of the stand. Apple
trees in this area will be protected and released when harvesting occurs nearby.

STAND HISTORY:
No harvesting has occurred in this area in the last 10 years.

REGENERATION:

Advanced seedling and sapling regeneration is present in a patchy and uneven distribution
in this stand. Sugar maple, ash, and beech are the major species found. Stocking is not
adequate at this time to regenerate the area.

STOCKING

Total stocking (the “crowdedness” of the trees) is approaching the A Line of the Northern
Hardwood Stocking Guide. Stocking of only those trees which will produce sawlogs
(acceptable growing stock) is above the B line. This density is exceeding the optimum
range for individual tree and stand growth (the trees are too tightly spaced to efficiently use
the resources of the site). At this density, growth rate of the dominant trees is moderate,
that of the intermediate trees is fair and mortality due to crowding is low to moderate. The
stocking level is displayed graphically on the Stocking Guide below.
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FOREST HEALTH
No signs of insect or disease damage were noted in this stand.

SCHEDULED TREATMENT

A single tree and group selection harvest is recommended and scheduled for the 4" year of
the management period. Low-quality hardwood stems will be the primary focus of this
harvest. Groups will not exceed %2 an acre in size and will cover approximately 5 to 8
acres. Between groups a basal area of approximately 70 to 80 square feet will be
maintained.

Scheduled Date: 2014 (+3 years)
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STAND DESCRIPTION AND MANAGEMENT PRESCRIPTION

STAND 3
30 ACRES
TYPE: SM3B-Sugar Maple Large Poles/Sawtimber

SAMPLING METHOD:

Variable Radius (prism) Sampling: BAF 10
Number of Plots for this Stand: 5

Data Collected: November, 2010

STAND DATA:

Mean Stand Diameter: 10.3”

Total Basal Area/Acre (BA): 100 square feet

Acceptable Growing Stock Basal Area/Acre: 66 square feet

MANAGEMENT:

Age Class Distribution: Even-aged

Target Age Class Distribution: Uneven-aged
Cutting Cycle: 15-20 years

Desired Diameters: High Quality Hardwoods-20"
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Insects or Disease: None noted
Desired Products: High quality sawtimber and veneer
Access Distance (to likely landing location): 1,000 to 2,000 ft

SITE CHARACTERISTICS:
Site Class: 1 (field verification)
Soil Type: Dummerston Fine Sandy Loam

MANAGEMENT STRATEGY:

This stand will be managed for high quality timber production, aesthetics and wildlife
habitat. Over the long term single tree and group selections will be used to create an
uneven-aged structure in this area.
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STAND DESCRIPTION:

This stand is dominated by sugar maple and white ash. Other species occasionally found
in the area are yellow birch, aspen, cedar, and hemlock. Quality of trees is fair throughout.
The most northern portion of this stand was thinned in the last entry. Ground conditions
are moist in many areas and will require frozen ground conditions for operations. Access to
this stand was initially from the neighboring property to the north, but, if a landing is created
in Stand 1 to the southwest, this will no longer be needed.

STAND HISTORY:
Based on ground evidence, the most recent past thinning in this area appears to have
occurred in the last 10 years.

REGENERATION:

Advanced seedling and sapling regeneration is present in a patchy and uneven distribution
in this stand. Hardwood saplings are the most commonly regenerating species. Stocking
is not adequate at this time to regenerate the area.

STOCKING

Total stocking (the “crowdedness” of the trees) is above the B Line of the Northern
Hardwood Stocking Guide. Stocking of only those trees which will produce sawlogs
(acceptable growing stock) is at the B line. This density is in the optimum range for
individual tree and stand growth (the trees are well spaced to efficiently use the resources
of the site). At this density, growth rate of the dominant trees is good, that of the
intermediate trees is fair and mortality due to crowding is low to moderate. The stocking
level is displayed graphically on the Stocking Guide below.
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FOREST HEALTH
No signs of insect or disease damage were noted in this stand.

SCHEDULED TREATMENT

A single tree and group selection harvest is recommended and scheduled for the 4" year of
the management period. This harvest will only take place in the area that did not receive
treatment at the time of the last sale. Low-quality trees will be targeted for removal,
favoring sugar maple, ash, and yellow birch. Groups will not exceed %2 an acre in size and
they will cover approximately 2 to 5 acres. A basal area of approximately 70 square feet
will be maintained between groups.

Scheduled Date: 2014 (+3 years)
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STAND DESCRIPTION AND MANAGEMENT PRESCRIPTION

STAND 4
45 ACRES
TYPE: MW3B-Mixedwood Large Poles/Sawtimber

SAMPLING METHOD:

Variable Radius (prism) Sampling: BAF 10
Number of Plots for this Stand: 9

Data Collected: November, 2010

STAND DATA:

Mean Stand Diameter: 8.4”

Total Basal Area/Acre (BA): 139 square feet

Acceptable Growing Stock Basal Area/Acre: 83 square feet

MANAGEMENT:

Age Class Distribution: Even-aged

Target Age Class Distribution: Uneven-aged
Cutting Cycle: 15-20 years

Desired Diameters: HK-18” Quality Hardwoods-20"
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Insects or Disease: None noted
Desired Products: High quality sawtimber
Access Distance (to likely landing location): 500 to 2500 ft

SITE CHARACTERISTICS:
Site Class: 1 (field verification)
Soil Type: Buckland Silt Loam

MANAGEMENT STRATEGY:

This stand will be managed for high quality timber production, aesthetics and wildlife
habitat. Over the long term this area will be managed with single tree and group selections
to promote multiple species and age classes.
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STAND DESCRIPTION:

This stand is dominated by eastern hemlock, sugar maple, ash, and yellow birch. Other
species are red maple, cherry, spruce, and fir. A small pocket of cedar is located in the
northwestern corner of this area. Quality of the sugar maple is fair to excellent and the
hemlock is fair throughout. Terrain slopes to the east and can be steep in areas. Many
small streams and seeps are located in this stand and drain into Berlin Pond Brook. Winter
harvesting is recommended due to the wet ground conditions found in numerous areas.

STAND HISTORY:
No harvesting has occurred in this area in the past 10 years.

REGENERATION:
Due to the dense canopy, regeneration is lacking throughout much of the area. What
regeneration is present is primarily hemlock saplings and scattered hardwood saplings.

STOCKING

Total stocking (the “crowdedness” of the trees) is above the B Line of the Mixedwood
Stocking Guide. Stocking of only those trees which will produce sawlogs (acceptable
growing stock) is at the C line. This density is in the optimum range for individual tree and
stand growth (the trees are well spaced to efficiently use the resources of the site). At this
density, growth rate of the dominant trees is good, that of the intermediate trees is fair and
mortality due to crowding is low to moderate. The stocking level is displayed graphically on
the Stocking Guide below.
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FOREST HEALTH
No signs of insect or disease damage were noted in this stand.

SCHEDULED TREATMENT

A group selection harvest is recommended and scheduled for the 4" year of the
management period. Groups will cover approximately 10 acres and will be focused in
areas where stem quality is poor, and where adjacent trees will provide a good seed
source. Groups will be no larger then 1 acre in size. Little if any treatment will occur
between groups.

Scheduled Date: 2014 (+3 years)
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STAND DESCRIPTION AND MANAGEMENT PRESCRIPTION

STAND 5
18 ACRES
TYPE: MW3B-Mixedwood Large Poles/Sawtimber

SAMPLING METHOD:

Variable Radius (prism) Sampling: BAF 10
Number of Plots for this Stand: 4

Data Collected: November, 2010

STAND DATA:

Mean Stand Diameter: 9.3”

Total Basal Area/Acre (BA): 118 square feet

Acceptable Growing Stock Basal Area/Acre: 85 square feet

MANAGEMENT:

Age Class Distribution: Even-aged

Target Age Class Distribution: Uneven-aged

Cutting Cycle: 15-20 years

Desired Diameters: HK-18" High Quality Hardwoods-20”
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Insects or Disease: None noted
Desired Products: High quality sawtimber
Access Distance (to likely landing location): 2500 to 4500 ft

SITE CHARACTERISTICS:
Site Class: 1 (field verification)
Soil Type: Buckland Silt Loam

MANAGEMENT STRATEGY:
This stand will be managed for high quality timber production, aesthetics and wildlife
habitat. Over the long term this area will be managed with single tree and group selections
to promote a multi-aged stand.
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STAND DESCRIPTION:

This stand is dominated by sugar maple, eastern hemlock, and yellow birch. Other species
found are ash, beech, and spruce. Tree quality is fair and ground conditions are good
throughout most of the stand. The southeastern corner has a small stream that runs west
to east, and a spring is located within this stand. Special precautions will need to be taken
to protect the spring during harvesting.

STAND HISTORY:
This area was harvested in the last 10 years. At that time low-quality hardwoods and
hemlock were removed, along with some mature maple and ash.

REGENERATION:
Regeneration has not yet established since the harvest. Scattered hardwood and softwood
saplings can be found, but stocking is not adequate at this time to regenerate the area.

STOCKING

Total stocking (the “crowdedness” of the trees) is just above the B Line of the Mixedwood
Stocking Guide. Stocking of only those trees which will produce sawlogs (acceptable
growing stock) is at the C line. This density is in the optimum range for individual tree and
stand growth (the trees are well spaced to efficiently use the resources of the site). At this
density, growth rate of the dominant trees is good, that of the intermediate trees is fair and
mortality due to crowding is low to moderate. The stocking level is displayed graphically on
the Stocking Guide below.
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FOREST HEALTH

No signs of insect or disease damage were noted in this stand.

SCHEDULED TREATMENT

No activity is prescribed for this 10-year management period. More time is needed to
increase stocking in this area.

5 fountains



City of Montpelier

Forest Management Plan

APPENDIX

GLOSSARY OF FORESTRY TERMS COMMON IN THE
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Acceptable Growing Stock. Trees that are either quality
sawlogs or have the potential to grow into quality sawlogs
(grade 2 or better).

Young trees that have become established naturally before
regeneration cuttings are begun or a clearcutting is made.

The area of the cross-section of a tree, inclusive of bark, at
breast height (4.5’ or 1.37 m above ground) most commonly
expressed as square feet per acre (ft’/acre) or square meters
per hectare (m*hec). For a stand, basal area is computed
from all living trees.

The total quantity, at a given time, of living organisms of one
or more species, usually expressed in weight per unit area.

A piece of lumber 1” thick, 12” wide and 12" long or its
equivalent. Itis used as a volume measure of sawlogs and is
commonly expressed by the thousand (MBF).

Elimination or suppression of competing vegetation from
stands not past the sapling stage (2"-4” or 5-10 cm) in
diameter as measured 4.5 or 1.37 m above ground.
Specifically, removal of (a) weeds, climbers, or sod-forming
grasses, as in plantations or (b) trees of similar age and of
less desirable species or form than crop trees which they are,
or may soon be, overtopping.

The cutting method that describes the silvicultural system in
which the old crop is cleared over a considerable area at one
time. Regeneration then occurs from a) natural seeding from
adjacent stands, b) seed contained in the slash or logging
debris, c¢) advance growth or d) planting or direct seeding. An
even-aged forest usually results.

A plant community that represents, for its locality and its
environment, the culminating stage of a natural succession.
When the culminating stage is influenced by topography, it is
termed a topographic climax and when maintained by regular
fires, it is termed a fire climax.
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A tree with its crown in the upper forest canopy but less free
than the dominant trees and freer and taller than the
intermediates and suppressed trees. A crown class.

A regeneration method in which standing trees are cut and
subsequent crops originate mainly from adventitious or
dormant buds on living stumps; but also as suckers from
roots and rhizomes.

A pile of 4’ pieces of wood, 4’ high and 8’ long, occupying 128
cubic feet (ft®) of space. Solid wood volume of a cord is
approximately 85 ft*, but can vary significantly. It is used as a
volume measure of pulpwood, firewood and boltwood. The
cord is sometimes defined by its weight equivalent. This,
however, is not standardized and varies by species and by
mill. The green (fresh cut) weight of a cord of hardwood is
commonly 5000 Ibs.

A tree that forms, or is selected to form, a component of the
final crop, specifically, one selected to be carried through to
maturity. Also known as a final crop or growing stock tree.

Any class into which trees of a stand may be divided based
on their crown development and crown position relative to
crowns of adjacent trees. Commonly used crown classes are
dominant, co-dominant, intermediate and suppressed.

A thinning that favors the most promising (not necessarily the
dominant) stems, with due regard to even distribution over the
stand, by removing those trees that interfere with them; also
called thinning from above.

Tree diameter at breast height (4.5 or 1.37 m above ground).

A tree with its largely free-growing crown in the upper most
layers of the forest canopy. A crown class.

The condition of a forest or stand composed of trees having
no, or relatively small, differences in age, although differences
of as much as 30% are admissible in rotations greater than
100 years of age.

The application of a combination of actions that results in the
creation of stands in which trees of essentially the same age
grow together. The difference in age between trees forming
the main canopy level of a stand usually does not exceed
20% of the age of the stand at maturity. Regeneration in a
particular stand is obtained during a short period at or near
the time that a stand has reached the desired age or size for
regeneration and is harvested. Cutting methods producing
even-aged stands are clearcut, shelterwood or seed-tree.
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The cutting method which describes the silvicultural system in
which trees are removed periodically in small groups resulting
in openings that do not exceed an acre or two in size. This
leads to the formation of an uneven-aged stand in the form of
a mosaic of age-class groups in the same forest.

The elimination or suppression of less valuable trees in favor
of more valuable trees, typically in a mixed, uneven-aged
forest.

The cutting method that describes the silvicultural system in
which trees are removed individually, here and there, each
cutting cycle over an entire forest or stand. The resultant
stand usually regenerates naturally and becomes all-aged.

A tree of the middle canopy, dominated by others in the
dominant and co-dominant crown classes. A crown class.

Any removal of trees from a stand between the time of its
formation or establishment and the harvest cut. Generally
taken to include cleaning, thinning, liberation and
improvement cuttings, increment felling and sometimes even
salvage and sanitation cuttings.

Trees unable to survive or grow satisfactorily under specific
conditions, most commonly used with respect to their
sensitivity to shade, but also to conditions such as wind,
drought, salt and flooding.

A thinning that favors the dominants or selected dominants
more or less evenly distributed over the stand by removing a
varying proportion of the other trees. Also called a thinning
from below.

The trees in a forest of more than one story that form the
upper or uppermost canopy layer.

The removal of trees near the end of a rotation, which
permanently opens the canopy and enables the crowns of
seed bearers to enlarge, to improve conditions of seed
production and natural regeneration. Typically done in the
shelterwood system.

The reproduction of tree crop, whether by natural or artificial
means. Also the young crop itself, which commonly is
referred to as reproduction.

Any removal of trees intended to assist regeneration already
present or to make regeneration possible.
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Freeing a tree or group of trees from competition by cutting or
otherwise eliminating growth that is overtopping or closely
surrounding them.

A measure of stand density that takes into account variations
in growing space requirements of different species and tree
sizes within a stand. Usually expressed as a percentage of
average maximum density.

The exploitation of trees that are dead, dying or deteriorating,
because they are over mature or have been damaged by fire,
wind, insect, fungi or other injurious agents, before their
timber becomes worthless.

The removal of dead, damaged, or susceptible trees, done
primarily to prevent the spread of pests or pathogens and so
promote forest hygiene.

Loosening of the topsoil of open areas, or breaking up the
forest floor, in preparation for regenerating by direct seeding
or natural seed fall.

Removal of trees in a mature stand to effect permanent
openings in the canopy (if not done in preparatory cutting)
and thereby provide conditions for securing regeneration from
the seed of trees retained for this purpose. Also the first of
the shelterwood cuttings.

The cutting method that describes the silvicultural system in
which the dominant feature is the removal of all trees in one
cut except for a small number of seedbearers left singly or in
small groups, usually 8-10 per acre (20-25 per hectare). The
seed trees generally are harvested when regeneration is
established. An even-aged stand results.

The cutting method that describes the silvicultural system in
which, in order to provide a source of seed and/or protection
for regeneration, the old crop (the shelterwood) is removed in
two or more successive shelterwood cuttings. The first
cutting is ordinarily the seed cutting and the last is the final
cutting. Any intervening cutting is termed removal cutting. An
even-aged stand results.

An area, considered in terms of its environment, determined
by the type and quality of the vegetation it can carry.

A measure of site class based upon the height of the

dominant trees in a stand at an arbitrarily chosen age, most
commonly at 50 years in the East and 100 years in the West.
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Stand A community of naturally or artificially established trees of any
age, sufficiently uniform in composition, constitution, age,
spatial arrangement or condition to be distinguishable from
adjacent communities, thereby forming a silvicultural or
management entity.

Stand Density A quantitative measure of the degree of crowding of stems
within a stand. Usually expressed in number of stems, basal
area or crown closure.

Stocking A relative term to describe the adequacy of a given stand
density in meeting management objectives. Three levels of
stocking are generally recognized:

1. "A" level stocking - The maximum stocking a stand can carry without
overcrowding and the resultant loss of growth. Stands with
stocking above this level are overstocked.

2. "B" level stocking - The minimum stocking a stand can carry and fully
utilize the site. Stands with stocking below the "B" level are
understocked.

3. "C" level stocking - Stands that will require 10 years or less of growth to
reach "B" level stocking. These stands are considered
potentially adequately stocked.

Structure Of a forest, crop or stand, the distribution and representation
of age and/or size (particularly diameter) classes and of
crown and other tree classes.

Succession The gradual supplanting of one community of plants by
another.
Suppressed One of the four main crown classes. Very slowly growing

trees with crowns in the lower layer of the canopy and leading
shoots not free. Suppressed trees are subordinate to
dominant, co-dominant and intermediates in the crown
canopy.

Thinning A treatment made in an immature stand, primarily to maintain
or accelerate diameter increment and also to improve the
average form of the remaining trees without permanently
breaking the canopy. An intermediate cutting.

Type An aggregate of similar stands grouped together to improve
statistical analysis and simplify management.

UGS Unacceptable Growing Stock. Sound trees that either do not
have the potential to make quality sawlogs, or that have some
damage, disease or other condition that make them a poor
risk to survive for future management.

s fountains
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Understory

Uneven-Aged

Forest Management Plan

Trees and woody species growing under an overstory.

The condition of a forest, crop or stand composed of
intermingling trees that differ markedly in age. In practice, a
minimum age difference of 25% of the length of the rotation
usually is used.

Uneven-Aged Management The application of a combination of actions needed to

Yield

simultaneously maintain  continuous high-forest cover,
recurring regeneration of desirable species, and the orderly
growth and development of trees through a range of diameter
or age classes. Cutting methods that develop and maintain
uneven-aged stands are single tree selection and group
selection.

The amount of forest product that may be harvested
periodically from a specified area over a stated period in
accordance with the objectives of management.

Definitions contained in this glossary are based on those that appear in the December 1983 edition of Silvicultural
Systems for the Major Forest Types of the United States, published by the United States Forest Service, United
States Department of Agriculture. In instances where definitions were not available or were not appropriate in the
Forest Service publication, composites were prepared from other sources or new definitions developed.
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RESOURCES

FORESTER
Fountains Forestry, Inc.: www.fountainforestry.com
Fountains Forestry offers its expertise in the areas of forest management, forestland
sales, appraisals and related forestry services.

FORESTLAND MARKETING

Fountains Real Estate, Inc.: www.fountainsland.com
Fountains Real Estate specializes in the sale of forestland and rural estates.

BOOKS/MAGAZINES
Working with your Woodland by Molly Beattie, Charles Thompson, and Lynn Levine
University of New England Press
A landowner guide to forest management.

Northern Woodlands www.northernwoodlands.org
A quarterly magazine devoted to natural resource and forest management issues in
New England and New York.

A Landowner’s Guide to Wildlife Habitat Forest Management for the New England Region
by Richard DeGraff, Mariko Yamasaki, William Leak, Anna Lester
University of Vermont Press

STATE AND FEDERAL SERVICES
Forest Landowner’s Guide to Internet Resources: http://na.fs.fed.us/pubs/misc/fla/
This is a guide, written by the US Forest Service of the Department of Agriculture, to
all sorts of online resources related to forestry.

State Extension Services
Each state has an extension service, usually based at the state university,
which offers practical help with all aspects of land management.
VT http://stumpage.uvm.edu/
NH http://extension.unh.edu/
ME http://extension.umaine.edu/

StateForestry Departments
VT Division of Forestry: www.vtfpr.org/htm/forestry.cfm
NH Division of Forests and Lands: www.dred.state.nh.us/divisions/forestandlands/
ME Forest Service: www.maine.gov/doc/mfs

CERTIFYING AGENCIES
Smartwood: www.rainforest-alliance.org/programs/forestry/smartwood/
“Through independent auditing, certification and the promotion of certified forest
products, SmartWood's purpose is to improve forest management by providing
economic incentives to businesses that practice responsible forestry. SmartWood is
a program of the Rainforest Alliance, a global nonprofit conservation organization.”

Forest Stewardship Council: www.fsc.org
“FSC is an independent, membership-based organization that brings people
together to promote responsible management of the world's forests through
developing standards, a certification system and trademark recognition.” *
Fountains Forestry is a FSC certified Resource Manager.

4 fountains
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PRIVATE ORGANIZATIONS
Private Landowner Network: www.privatelandownernetwork.org
“The Private Landowner Network (PLN) provides a centralized repository of
information and resources for landowners and their service providers.” *

New Hampshire Timberland Owners Association: www.nhtoa.org
“The New Hampshire Timberland Owners Association is a nonprofit organization of

forest owners and users working together to promote better forest management and
a healthy wood products industry.” *

Small Woodland Owners Association of Maine: www.swoam.org
“The Small Woodland Owners Association of Maine (SWOAM) promotes the

stewardship of privately owned forestland.”

MAPPING
Historic Topographical Maps: http://docs.unh.edu/nhtopos/nhtopos.htm
A site for historic topographical maps, provided by the University of New Hampshire

Satellite/Aerial Imagery:
http://earth.google.com
Google Earth is a free software that allows users to view satellite images for nearly

any point on the Earth’s surface from many different angles.

Soil Mapping: Web Soil Survey http://websoilsurvey.nrcs.usda.gov
“Web Soil Survey (WSS) provides soil data and information produced by the
National Cooperative Soil Survey. It is operated by the USDA Natural Resources
Conservation Service (NRCS) and provides access to the largest natural resource
information system in the world. The site is updated and maintained online as the
single authoritative source of soil survey information.”

o fountains



‘(s)1oumopue] oy} £q pauSIs 9q ISNW SJUSWPUIWY ‘7 UONO3s ul uoneue[dxd ue gjum pue ‘puejs derrdordde ayy ur uoneuriojur
POPUSWE AU} AJLIIPUT “JUSWPUAWIE UL YIIM PA[Y ST uriog st J1 “ued Sunsixo oy Jo 9]oA0 1eak-( oy d3ueyod jou seop ued Sunsixe posordde ue 0y a3uey) ,
‘wnuiruu je s1eak (] 1040 paxmbar ejep oAndLsap puels mau [[e sepnjout jey ueld unsixa ue jo ajepdn |

4! 8 811 €6 Il I uaAyg 81 S
10T 8 €38 6¢€1 v'8 Il I UaAyg St 1%
¥10T 8®L 99 001 €01 S0 I UaAyg 0¢ €
10T 8S®L IL 148! 86 90 11 UdAY oF C
v10T € 66 011 L01 80 11 UdAY oF I
RUEJN SOIANIY JUIWATBUBIA vd vd ‘a’S'’N adL], puess (AL 10 III “II ‘D (Sunsixd) SV #

JudU)BALY, SOHV [elo], Jneapen) sse[) AIS page-udAdun) puels
JuBUIWIOPAIJ pase-uaag

:(uepd [enjoe Ul ST JBYM IPLLIDAO JOU S0P PuR AJUO ANUD BIRP 10J SI UOIIBWLIOJUI SIY}) UoneuLIOjul puelS (g
T6CTT-6ET-TF7 NVdS (L
(oweu 1811y ‘owreu 3se[) UM SNOIAdIJ (9 TBAY “UI0q[Ty (duweu jsiyy ‘oweu jse]) Jotedaid ueld (S

(suorsn[oxe pue pue| uado pue [EIM[NOLISE OATIOR SNUI “05La1dE ISI] puelD) ¢ [ddIeJ UI SAIDY A1saio delo], Cu PISTUIION U] ST [99Je Jey ], UMO], Am

SSAIPPYV [rewrg JoqunyN duoyJ
70950 (apo) diz) TIA (181S) ISTRAIUOIN (umo])

IS WA [TeH A1) (X0g Od 9911S) SSAIPPY 1oumopue (T
ISI[QdIUOA JO A31)) (Swreu ISIIy ‘OWreu ISe]) dweN Joumopue] (]

uorjoadsuf 3se] Jo 1es X ue[d JO 13 §
Anug Jo 1o X — # (91838 Aq) Anuq el 104 (I [991ed

»xxA TNO SN 431LSFHOH ALNNOD H¥dxxx

drgssaumo yo dgueyo [] Juowpuowe [ wpdn 7] mouf]  INYO4 AMLNI V1VaA 130¥Vd TVSIVHddY 3NTVA 3SN

Z 40 | abed
¢3d XIAN3ddV




Z 40 Z abed
¢3d XIAN3ddV

60/6/11 Aoy

{ONU0)) SA10adS SATSEAU] ‘G

35BI[oy 9a1], o1y “f

BOO €l

KAV ON Tl

TOTSIOATOD So100dS [ ]

juswdseuel ysnglesnS Q[

O OTEATES 6

SHIIOHD SNOANVTTIDSIN

uonod[es dnorn g

TUONOJ[aS 2211 o[3ulS L
LINHWNIDOVNVIN d9OV-NIAINN

SUINNJILI[O JAISSIITOI] 9

Y S

0O [BAOWDI AIOISIOAD  “f

A0 pOOMBIPS ‘€

UTUUIG) QJeIpauIiu] '
INHWADVNVIN AdDV-NHAH

JUSUWIOAOIATT PUES JSAI0] [EDIOWI0d-UON |
*(spIepue)s [BIMNDIA[IS 9y} Jou d1e Aoy A[uo sopod Sursooyo 10y dre suondLIosap asdy) 910N ‘(] UO1OdS
ur AJIA1OR JUSWOSeURW A} 9QLIOSIP pue TAIO ¢ [# SN Jou J] )1 9sn ‘Ajanoe JuswoSeuew poauue[d oy S9QLIISIP A[QBUOSEAT $9010U0 SUIMO[[0F 9} JO dUO0 J1) STHAOD ALIAILDY INIINADVNVIA

Ll
91
Sl
4
€l
Cl
Il
01
60
80
LO
90
S0
0
€l
0
10

SNOJUB[[AISTUI
S)1S 9AT)ISULS pue saoed eroads
1eNqeY QJIPLA JUBOLIUSIS

uado

V.ILSd

(11 uondas ur IdYJ0 AJ1IUIpI) IoY)0
(PO0MIFOS %69-%ST) POOM PaxXTI
sar0ads 1oouord

113/90nuds

sonids

ordew par ‘yoosaq

ordew 1e3ns ‘yoirq ‘Yoaq

ordew 1e3ns

ooy

ourd ayrym

Jeo par ‘ourd oyrym

[o11q 9IyMm Io/pue uddse

#4dd0oD

SHdAL ANVLS

(# puess Ajnyuapr) — suondirosaxd papuswry (7|

(# pueys Aynuopr) 10yjo — sadAf, puers (11
(# puels AJI3uopr) IOYI0 — SANIANOY Judwdeuey (0]

"OSBAIOUI 0} SUIO0]S J0J oW} 9IOW SPAdU G pue)S (SUOSEAI pue # pue)s AJnuapt) — Ajanoe oN (6



