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Executive Summary 

Purpose of a forest management plan 
The purpose of a forest management plan is to provide a landowner with some basic information about 
their forest, together with some recommendations for the continued stewardship of this resource.  It is 
the author’s hope that with planning guidelines and assistance from forestry professionals, the 
landowner can optimize the economic and ecological potential of their forest. 

New forest owners who purchase residential lots within Weyerhaeuser’s Forest Reserves do so because 
they enjoy the aesthetic of a rural forested environment.  Additionally, many new forest owners relish 
the idea of taking a hands-on active management role with their forest by pruning, thinning dense trees, 
cutting firewood, improving wildlife habitat and other related activities.  The forest comprising the Lake 
Cushman Forest Reserve was initially established as a timber plantation with the intent of continued 
management for timber production.  The majority of the stands across the Reserve are relatively young 
and dense and will require continued active management if they are to remain healthy and productive - 
whether the new long-term objectives are for continued timber production or a shift to conservation. 
Therefore, this plan proposes a combination of strategies; including actions a forest owner can 
implement themselves to improve the quality of their forest and actions that may require the assistance 
of a professional forester and logging contractor.   Additionally, the author of this plan proposes that 
through the implementation of an uneven-aged forest management regime, forest owners can live 
within a perpetually forested environment that is resilient in the face of climate change and natural 
disturbance events, optimizes aesthetics and wildlife habitat and produces a sustained flow of high 
quality forest products.  

Many parcels within the Lake Cushman Forest Reserve share similar forest types and may require similar 
management practices.  Forest owners are encouraged to coordinate with neighbors on common 
management practices, such as pre-commercial and commercial thinning.  Operating on a neighborhood 
scale can increase operational efficiencies for contractors and lead to a healthier and more productive 
forest throughout the entire Reserve. 

Available help and resources 
There is a wealth of information and resources available to small woodland owners to assist them with 
managing their forest resources for both conservation and timber management objectives.  The 
following list of organizations and agencies can provide a range of educational, technical and financial 
assistance: 

Northwest Certified Forestry 
Private membership-based small woodland owners association that specializes in conservation-
based forest management and markets. 
www.nwcertified.org 
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Washington State University Forestry Extension 
University extension program that provides educational materials and classes. 
http://ext.wsu.edu/forestry/ 
 
Washington State Department of Natural Resources 
Small Forest Landowner Office 
State agency that provides regulatory oversight of forest management activities on private 
timberlands.  The agencies Small Forest Landowner Office serves as a resource and focal point 
for small landowner concerns and forest management assistance.  
http://www.dnr.wa.gov/Pages/default.aspx 
 
Natural Resource Conservation Service 
Federal program of the U.S. Department of Agriculture that provides technical and financial 
assistance for conservation and enhancement of natural resources. 
http://www.wa.nrcs.usda.gov/  
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Background and Site Information 

Site overview 
The Lake Cushman Forest Reserve is located along the southeast corner of the Olympic Peninsula in 
Mason County approximately 40 miles northwest of Olympia, Washington.  Access is provided by North 
Lake Cushman Road, a paved county road.  Access within the development is provided by privately 
maintained rock roads.  There are 18 lots ranging in size from 9.2 to 26.56 acres. 

The elevation of the Lake Cushman Forest Reserve ranges from a high of 650 feet along the western 
bounds to a low of 475 feet in the northeastern corner.  Topography across the majority of the Reserve 
is relatively flat, but does slope moderately to the east. 

The current forest types across the Reserve were established and managed as commercial Douglas-fir 
dominant timber plantations and range from 15 – 60+ years old.  The majority of the forests are 
relatively young and significant natural regeneration of both Douglas-fir and lodgepole pine has 
contributed to a fairly high density.  Soil information and observations of growth performance indicates 
that this site is very good for growing trees. 

The Reserve occurs within a heavily forested landscape that is quickly becoming developed by both full 
time and seasonal residences.  Land to the north and south continues to be managed for commercial 
timber production.  The commercial forestland along the southern property line has recently been 
commercially thinned and provides a good example of a well managed timber plantation.  A BPA power 
line borders the western property line and small parcels along the north western corner and to the east 
have been developed into private residences. 

Legal description 
The Mason County Assessor’s office legally describes the location of this parcel as:  
 
S ½ of SE ¼ of Section 10 Township 22N Range 4W W.M. 
N ½ of NE ¼ of Section 15 Township 22N Range 4W W. M. 
Mason County Assessor Parcel: 42210-44-00010 

Access 
Access to lot 1 is along the Reserve’s primary access road, a well maintained gravel road that adjoins the 
western property line.  North Lake Cushman Road also parallels the northern property line, and access 
may be possible from this road as well.  A power line runs on an east-west axis through the property, 
and a minimally maintained maintenance road follows the line. 

Property tax description 
Lot 1 should be eligible for classification as Open Space Timberland which makes it eligible for property 
tax advantages.  The Mason County Assessor administers the program and the application process. The 
minimum parcel size for the program is five acres.  Under the Open Space Timberland provisions the 
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assessment of the valuation of the lot exempts the value of the standing timber and values the forest 
land based on the productivity of the soil. In place of the annual property tax on the timber, timber 
owners must pay a forest excise tax and a real estate excise tax on the stumpage value of the timber at 
the time of harvest. 

An acre of lot 1 could be withdrawn from the Open Space Timberland classification for a home-site. The 
remaining acres would remain under the provisions of the Open Space Timberlands classification.
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Property Overview 

General property description 
Lot 1 consists of 17.82 surveyed acres.  The forest cover across the parcel is comprised of two distinct 
stand types: a 30-35 year old third-growth conifer plantation that is dominated by Douglas-fir and 
lodgepole pine, and a 15 year old stand of nearly identical species composition.  Within the plantation 
there has been a significant amount of natural regeneration of fir and both lodgepole and white pine 
that is contributing to a relatively high density of trees across the entire parcel.  Older fir and pine are 
scattered as individuals and in small clumps throughout both stands.  

The topography slopes moderately towards the northeast from a high of 565’ along the western line to a 
low of 460’ near the northeast corner.  The Mason County Soil Survey indicates the entire property is 
underlain with Hoodsport Gravelly Sandy Loam. 

Climate 
Mason County has the mild, equable climate of the Puget Sound Basin. The prevailing winds, influenced 
by Puget Sound and the Pacific Ocean, eliminate periods of extreme heat and cold and, thus, modify 
summer and winter temperatures. The rainfall is fairly high, but torrential storms seldom occur. 
Moisture is readily absorbed by the soil without destructive runoff and erosion. The annual rainfall 
ranges from a low of about 50 inches to a maximum of about 100 inches, according to location in the 
county. More rain falls near the Olympic Mountains, and the amount increases with altitude. The 
average annual temperature is about 50 degrees. The average high is 60 degrees, and the low is 40 
degrees. In the mountains, temperatures decrease as the altitude increases. In summer, the nights are 
always cool and the days seldom hot. The winds are moderate; destructive winds occur infrequently. 
Tornadoes have never occurred. Except in the high mountains, snowfall is normally under 30 inches, and 
it stays on the ground for only a short period. 

The winters are wet and the summers are dry. Most of the rain falls outside the growing season, or from 
October to March. December is the wettest month. Only about 6 percent of the rainfall occurs during 
the summer months. July is especially dry, with an average of less than 1 inch of rainfall. Crops on the 
well-drained soils are damaged in dry weather. In very dry years pastures and crops are severely 
damaged on all but the wettest soils. Because of these hazards, most farms are on bottom-land soils 
having restricted drainage. These soils must be artificially drained; otherwise, they are too wet for 
proper management of crops and pastures. 

Local variations in elevation, air drainage, exposure, and nearness to water cause differences in the 
occurrence of frost. Pockets subject to frost occur in low-lying valleys more often than on slopes where 
the air drainage is good. Areas adjacent to Puget Sound have good air drainage and exposure, enjoy a 
longer frost-free period than those more distant, and are less affected by late frosts in spring and early 
frosts in fall. Most of the grapes and berries are grown in areas near the Sound.   
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According to Weather Bureau records at Grapeview, the latest frost in spring occurs around May 11; the 
earliest around October 4. The average length of the frost-free season is 203 days, beginning around 
April 17 and ending around November 6. The humidity is relatively high and results in a heavy dew and 
fog when the temperature is lowered. This phenomenon is particularly beneficial in the prevention and 
control of forest fires. However, during the driest part of summer, the danger of forest fires is acute. 

Regional Physiography 
Most of Mason County lies in the structural downfold that is common to the Central Valley of California, 
the Willamette Valley of Oregon, and the Cowlitz Valley and Puget Sound Basin of Washington. The 
mountainous area in the west is in the Coast Range Province.   

The dominant topographic features are (1) the high, jagged peaks and precipitous slopes of the Olympic 
Mountains in the northwestern part of the county; (2) the lower and more rounded Black Hills along the 
southern border; and (3) the lower lying, rolling glacial moraine and the nearly level outwash plain. The 
Olympic Mountains in Mason County have an elevation of more than 6,000 feet, and the Black Hills, 
around 1,500 feet. The glacial plain ranges from sea level to an elevation of 1,000 feet, but most of it has 
an elevation of 300 to 400 feet. 

The glacial plain is cut by numerous stream channels and dissected by the inlets of Puget Sound. Chief 
among the inlets is the Hood Canal, which penetrates the county from the north for a distance of nearly 
20 miles, then turns abruptly to the northeast for another 17 miles. The Hood Canal almost separates a 
large section of about 90 square miles from the rest of the county. The Skokomish river has cut a deep 
gorge in the Skokomish Valley, through which it flows from Lake Cushman to the Hood Canal. The river 
channel, originally part of Hood Canal, and the eastern arm of the Hood Canal separate the county into 
northern and southern halves. The northern half is bisected by the main part of Hood Canal. Skokomish 
Valley, the Hood Canal, and the streams and rivers entering them are deeply incised, and the sides are 
steep and broken. 

Soils 
Based on the Soil Survey of Mason County, as 
published in 1960 by the United States 
Department of Agriculture Soil Conservation 
Service, this parcel is underlain by a single 
soil type identified as Hoodsport gravelly 
sandy loam. In a typical soil profile, a 1-inch 
layer of strongly acid, very dark brown 
organic matter is on the surface. Under this is 
the surface soil, a friable, reddish-yellow 

gravelly sandy loam, 4 to 5 inches thick. The 
surface soil has a soft, crumb structure and 
contains many small roots and very few shot. To depths of 16 to 18 inches there is a granular and very 
friable, very gravelly and gritty sandy loams that contains few shot. The gravel, most of it pea size, 

Gravel soil surface 
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accounts for more than half the soil mass. Below 16 to 18 inches there is a friable, single grained 
brownish-yellow gravelly sandy loam. At a depth ranging from 22 to 28 inches, this material rests 
abruptly on 3 to 10 inches of platy, very hard, light gray till that is stained with yellow. Below the 
laminated zone, and to depths of many feet, the till is a light gray, strongly cemented mixture of gravel, 
sand, and cobbles. 
 
Many large, irregular areas of the till are highly stained with yellow and reddish brown. Many basic 
igneous and metamorphosed stones and pebbles are scattered over the surface, throughout the soil, 
and intermixed with the granule till. The soil is shallow, gravelly, and strongly acidic. It contains very 
little clay, is low in plant nutrients, and has moderate capacity to hold available moisture. 
 
Douglas-fir is the main woodland species on this unit. On the basis of a 50-year site curve, the mean site 
index is 116. The highest average growth rate for Douglas-fir at age 60 is 157 cubic feet (628 board feet) 
per acre per year. Among the trees of limited extent are western red cedar, red alder, big leaf maple, 
western white pine, lodge pole pine and western hemlock. 

Douglas-fir is the dominant tree, but historically there were many pure stands of lodgepole pine, and 
western hemlock and white pine often occurred in scattered stands. The understory is dominated by 
rhododendron, kinnikinnick, an occasional manzanita, and scattered vine maple and stinky laurel all of 
which characteristically grow on droughty soil. Huckleberry is common but not luxuriant. The soil is not 
suitable for farming; its best use is forestry.  

Hydrology 
There are no streams or wetlands on this parcel.  The soils across this site are exceptionally well draining 
and any lawns or other non-native vegetation will likely require extensive summer time irrigation. 

Native Vegetation 
The native vegetation consisted mainly of dense stands of coniferous trees and an under story of smaller 
trees, shrubs, and mosses. Conifers originally covered all the land. Most of the accessible land, about 
three-fourths of the county area, has been cut over. In most places the land has restocked naturally with 
the original species of trees and the stands are growing as dense as those on the land originally. The 
trees are smaller but equally dense on the steeper and higher slopes and on the droughtier soils. Forests 
on the high ridges and peaks of the Olympic Mountains have difficulty surviving the climate and are less 
dense. There are some small bogs and open, grassed prairies. 

Douglas-fir (Pseudotsuga menziesu) (16) is the dominant forest species, and it grows extensively 
throughout all parts of the area covered by this soil survey. It often occurs in pure or nearly pure stands. 
Douglas-fir grows under many conditions but does best where the subsoil is well drained to excessively 
drained. It is the principal conifer to restock cutover land. Western hemlock (Tsuga heterophylla) is 
associated with Douglas-fir in most areas but is much less abundant. Although previously rejected as a 
lumber tree, hemlock is now an important pulpwood species. Western redcedar (Thuja plicata) 
commonly grows on sites that are moist in summer. Its habitat usually indicates that the soil has a good 
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capacity to hold available moisture, that the site gets moisture as seepage from adjacent slopes, or that 
the water table is within 5 or 6 feet of the surface. 

Of the less important coniferous trees, lodgepole pine (Pinus contorta) is the most abundant. Although 
limited in the original forest, very dense stands have become established on many of the drier logged-
off sites. This pine retards the normal restocking of Douglas-fir and has become a problem on the drier 
sites. Lodgepole pine is most likely to become established where severe burns have killed the seeds of 
Douglas-fir. The fire-resistant cones of the lodgepole pine survive the fire and allow this species to 
become established with little or no competition. Douglas-fir begins growth slowly on such sites. It 
remains to be seen whether the fir will eventually replace the pine and grow to merchantable timber.  
Occasional scattered stands of grand fir (Abies grandis), Sitka spruce (Picea sitchensis), western white 
pine (Pinus monticola), and western yew (Taxus brevifolia) are in the county.  

Deciduous trees grow in association with the conifers but are most abundant where summer moisture is 
favorable. The most common deciduous trees are red alder (Alnus rubra) ; Oregon, or bigleaf, maple 
(Acer macrophyllum) ; vine maple (Acer circinatum) ; dogwood (Cornus nuttallii) ; and willow (Salix spp.). 
These species rapidly invade logged areas, regardless of soil conditions. Oregon crabapple (Malus fusca) 
grows in bogs that usually dry out in summer. The Oregon ash (Fraxinus oregona) grows in very wet 
areas; quaking aspen (Populus tremuloides), on wet areas having a dense subsoil. Black cottonwood (P. 
trichocarpa) is common along the larger streams. Madrona (Arbutus menziesii) is common on well-
drained soils but is seldom far from the influence of salt water. Oregon oak (Quercus garryana,) usually 
grows on the prairies and is an indication of a prairie soil. 

The more common shrubs are cascara sagrada (Rhamnus purshiana), the bark of which is valued for 
medicinal purposes; hazelnut (Corylus californica) ; blue elderberry (Sambuctus glauca) ; bitter cherry 
(Prunus emarginata) ; and on the driest soils or prairies, the non-native and highly invasive scotch broom 
(Cytisus scoparius). 

The understory on cutover soils is a luxuriant and dense growth of different plants, many of which grow 
to heights ranging from 6 to 8 feet. The ground cover consists largely of salal (Gaultheria shallon), 
oregon-grape (Berberis aquifolium), rhododendron (Rhododendron californicum), snowberry 
(Symphoricarpus albus), blue huckleberry (Vaccinium ovatum), thimbleberry (Rubus parviflorus), trailing 
blackberry (R. macro petalnus), evergreen blackberry (R. laciniattus), blackcap (R. leucodermis), and 
devilsclub (Oplopanax horridum). 

Common on the drier soils but unusual west of the Cascade -Mountains, is manzanita (Arctostaphylos 
tomem tosa). Kinnikinnick (Arctostaphylos uva-ursi) commonly grows to a thick ground cover on the 
drier sites. Mixed with these plants in the ground cover are various ferns and mosses. The most widely 
distributed, thickest growing, and of greatest nuisance is the bracken fern (Pteridium aquilinum var. 
lanuginosun), which invades cutover land and cleared areas. The swordfern is commonly found in moist 
or very shady sites, especially in virgin coniferous or deciduous forests. The foliage of the swordfern and 
the extensively growing blue huckleberry are harvested and shipped east for use as "green" in floral 
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design. Some salal, which is called lemonleaf on the market, is also harvested and shipped east. Several 
bogs of Orcas peat soils contain marketable sphagnum moss, but only a small quantity is harvested. 

Together with the numerous water-tolerant gasses, mosses, reeds, sedges, and other water-loving 
plants growing in the swamps are the hardback or spirea (Spiraea douglasii), wild rose (Rosa 
gymnocarpa and R. nutkana), and skunkcabbage (Lysichitus americanum). The sphagnum peat bogs 
contain Laborador-tea, or ledum (Ledum groenlandicum) ; cranberry (Vaccinium oxycoccus) ; and 
sundew (Drosera rotunifolia). 

Fish & Wildlife Habitat 
There are a high number of larger wildlife species that utilize forest habitat in this area including: black-
tailed deer, Roosevelt elk, black bears, coyote, cougar, bobcats and raccoon to name a few.  Smaller 
mammals include Douglas squirrel, mink, mice, rabbits, weasels, possums, skunk, moles, voles and bats.  
Migratory and resident birds use forests for both forage and shelter.  Common species include: hawks, 
owls, grouse, pigeons and numerous song birds. 

Given the high diversity of trees and shrubs across the Lake Cushman Forest Reserve, forage for birds 
and browsing animals is currently very high.  As individual stands begin to close canopy and shade out 
much of the understory diversity, however, the habitat value of the forest will shift from forage to 
shelter.  Thinning dense stands to promote a more open canopy and conserving nut and berry producing 
trees and shrubs (e.g. bitter cherry, hazelnut, cascara, vine maple) will help maintain sources of forage 
within the forest and therefore continue to attract many species of birds and small mammals. 

As with most third-generation Douglas-fir 
plantations, snags and large downed logs are 
absent from the forest.  These structures 
provide important nesting and shelter to 
numerous birds, small mammals and 
amphibians, as well as provide slow release 
of nutrients and moisture to the forest 
environment.  Over time, forests should be 
managed to retain and recruit 2-4 snags per 
acre that are a minimum of 20” in diameter 
and 20’ tall and a 3-4 downed logs per acre 

that are a minimum of 12” in diameter and 
20’ long.  In the short term, part of the 
functional value of snags can be replicated by installing bird nesting boxes throughout the forest that 
will provide artificial nesting cavities until existing trees can grow large enough and begin to naturally 
recruit as snags.  Additionally, part of the functional value of old downed logs can be replicated by 
creating habitat piles (see image on following page) comprised of smaller diameter logs and branches.  
Habitat piles are typically a minimum of six’ in diameter and six’ high and are built by placing larger logs 

Wildlife habitat pile 
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on the ground, then graduating up to smaller diameter branches.  Habitat piles are a good way to 
concentrate material generated through the pre-commercial thinning process. 

Although there are no perennial or fish-bearing streams occurring on the Lake Cushman Forest Reserve, 
perennial wetlands do occur in places, in particular along the western, southwestern and southern 
bounds.  A perennial stream does border the southeastern boundary of the Reserve.  Both perennial and 
seasonal wetlands provide important habitat value as sources of surface water can be rare on such well-
drained soils.  Additionally, wetland environments support a broader diversity of tree and shrub species, 
many of which provide forage for birds and mammals.  These sensitive sites should be protected by 
minimizing intensive forestry activities and excluding heavy equipment within at least 75 feet of the high 
water mark (measured during winter months). 

Forest Health 
Forest health across the Lake Cushman Forest Reserve appears to be quite high with minimal signs 
significant disease or pests.  However laminated root rot and white pine blister rust are likely present in 
the forest, and western gall rust is common throughout the lodgepole pine.  Additionally, fire risk is 
particularly high on this site and scotch broom has colonized road margins, some forest trails and other 
open sites. 

Root rot 

Root rot is a native soil borne fungal disease ubiquitous across northwest forests that primarily attacks 
Douglas-fir.  Indicators of the disease include groups of dead trees, individual trees setting large 
numbers of cones, and sparse and yellowish needles.  Wet soils exacerbate root rot potential in Douglas-
fir, as does soil compaction, disturbance and root damage caused by logging equipment.  In a 
homogenous plantation setting, root rot will spread systematically from tree to tree in a roughly 
concentric ring from the infected site.  Containment and eradication of root rot can require large patch 
cuts around the last known infected tree and replanting the site to a non-susceptible species such as red 
alder or western red cedar.  In natural, mixed species forests, root rot effects are greatly diminished due 
to non-host species serving as barriers to the fungus spreading from root to root amongst Douglas-fir.  
On smaller parcels, such as the Lake Cushman Forest Reserve, large patch cuts may not be aesthetically 
desirable.  Therefore, if evidence of root rot is found, efforts should be made to heavily thin infected fir 
around the site and quickly replant the area with non-host species.  Snags created by the disease can be 
retained for their wildlife value if public safety is not a concern. 

Western Gall Rust 

Western gall rust is caused by the fungus Endocronartium (Peridermium) harknessii. This is probably the 
most commonly observed disease of lodgepole pine. Practically all Pacific Northwest lodgepole pine 
stands are infected. Severe infection causes stem malformation, breakage, and tree killing, especially of 
seedlings.  The rust can be recognized by small to large globose to pear-shaped galls on branches or 
stems; galls on main stems may continue to grow for years, forming very large, hard burls or may 
partially girdle the stems and die, developing into cankers.  The rust can be controlled by selective 
removal of trees exhibiting numerous galls, especially stem galls (trees with only small numbers of 
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branch galls do not suffer much growth loss and may be retained); favor uninfected or lightly infected 
trees during thinning or seed collection.  Branches with galls can be trimmed off and disposed of. 

White pine blister rust 

The fungus attacks all five-needle pines including western white pine (P. monticola).  The fungus 
overwinters in tree cankers. In spring, spores form in orange pustules on cankers. Wind distributes 
spores from the fungus to currants and gooseberries, the principal alternate hosts.  The disease is 
favored by cool, moist habitats rather than warm, dry areas. Open stands with a thick shrub layer 
encourages a moist air flow and thus distribution of spores.  The first symptom is a yellow or red spot on 
infected needles in the spring. By fall, orange hyphae may be seen in the bark at the base of these 
needles. Dark lesions develop in this area and continue to develop into the characteristic diamond-
shape cankers. Old cankers are rough and elongate structures that develop on trunks and branches, 
causing dieback or "flagging." Orange spore masses burst through the margins of the cankered bark. An 
abundant pitch flow usually accompanies canker formation. A branch or branch stub may be near the 
canker's center.  The effects of the fungus are generally observed in the lower portion of trees.  Control 
measures for the disease include: 

• Preventive pruning of lower branches, 
• Pruning infected branches with cankers more than 4 inches from the trunk, 
• When cutting severely infected stands, retain uninfected trees for seed sources, 
• Do not plant cultivated or native currants or gooseberries as part of residential landscaping. 

Forest fire 

Despite the high rainfall common in this area, several variables combine to make forest fire a risk, 
including: droughty soils, high stocking density of trees and dense understory vegetation, heavy 
accumulations of dead wood on the forest floor, trees retaining dead branches from near ground level 
to canopy, and proximity to residential development.  However, there are a variety of forest 
management practices that can be implemented to mitigate the risk of fire.  These include: 

• Thinning to reduce stand density and promote larger trees with thicker, more fire resistant bark, 
• Pruning lower branches to reduce “ladder fuels”, 
• Minimizing excessive accumulation of fine downed woody debris across the forest floor, 
• Maintaining a defensible space around residential structures, 
• Avoiding outdoor burning during late summer months. 

Excessive slash accumulation should be avoided on the forest floor in order to minimize potential fuels 
for forest fires.  However, some woody debris is important for building soil and providing wildlife 
habitat.  Larger downed logs should be retained, and fine branches and slash should not be allowed to 
exceed a 12 inch thick mat on the forest floor.  Slash resulting from thinning activities can be utilized in 
any of the following fashions: 

• Firewood 
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• Wildlife habitat piles 
• Constructed downed logs 
• Chipped and spread throughout forest 

Invasive species 

The most common invasive species across the Lake Cushman Forest Reserve is Scotch Broom.  Broom 
tends to colonize dry and open sites including road margins, old skid trails, and exposed soils.  Seeds can 
remain viable in the soil for decades, making eradication on open sites challenging.  Broom is not shade 
tolerant and rarely invades intact, closed-canopy forests.  Therefore, the most effective long-term 
strategy for mitigating broom is to develop a forest canopy that provides sufficient shade to prevent 
natural regeneration of the plant.  In the short term, control measures can include: 

• Pulling plants, piling and burning, 
• Cutting plants at base and applying herbicide to cut stem, 
• Repeated mowing of sites infected with broom. 
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Forest management plan 
The majority of Lot 1 is comprised of a well stocked native conifer forest.  There are two distinct ages of 
stands on the parcel, a 15 and a 30 year old stand.  Both stands were initially planted with Douglas-fir at 
a stocking density of approximately 450 trees per acre (10 x 8) following the harvest of the previous 
generation of forest.  Since the initial planting, both Douglas-fir and lodgepole pine have naturally 
regenerated fairly heavily throughout the forest, resulting in a moderately high stocking density that 
varies from 350 – 600 trees per acre.  There is a modest understory brush layer across the site that is 
dominated by salal, but includes evergreen huckleberry, bracken fern and occasionally hazelnut.  Both 
stands appear to be quite healthy and growing strongly.  

Stand 1 
Stand 1 is comprised of a dominant class of 
approximately 30 year old Douglas-fir.  The 
canopy across most of the stand closed 
within the past 10 years and shade is now 
beginning to kill off lower branches as the 
crowns of individual trees begin to recede.  
The majority of the trees continue to retain 
approximately 40 percent of their live 
crowns, thus keeping the stand in optimum 
growth.  There has been a fair amount of 
natural regeneration of Douglas-fir 
throughout this stand since it was initially 
planted, in particular along the primary access road, resulting in stand densities that range from 350 – 
600 trees per acre.  The majority of the Douglas-fir in this stand range from 4 – 10 inches diameter at 
breast height (DBH), with a stand-wide average of 6” DBH and heights of approximately 45’.  Older (~50 - 
60 years) Douglas-fir are scattered as individuals and in clumps throughout the stand.   Small diameter 
downed wood is beginning to accumulate on the forest floor, most of which is comprised of blow down 
and broken tree tops.  Understory vegetation is domina ted by salal, evergreen huckleberry and sword 
fern. 

Stand 2 
Stand 2 is comprised of a young, 15-year 
old Douglas-fir plantation.  This stand has 
experienced a modest amount of natural 
regeneration of lodgepole pine, western 
white pine, western hemlock and Madrone 
since the stand was initially planted.  Stand 
density averages between 350 – 450 trees 
per acre, but varies significantly, and in 

Dense fir in Stand 1 with receding live crowns 

Young fir plantation in Stand 2 with Madrone emerging from canopy 
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areas with higher amounts of natural regeneration can reach as much as 600 trees per acre.  The stand 
is young enough that the canopy has not yet closed and each tree retains its full live crown.  Diameters 
range from 2 – 6 inches with an average height of 16 feet.  There are residual older (~30 years) Douglas-
fir, lodgepole pine and madrone scattered throughout the stand.   

Management recommendations 
The author evaluated this forest in early January 2013.  Based on measurements and observations, 
made in the field, it is recommended that the following forest management activities be undertaken 
within the specified timeframes. 

Note: these recommendations and timeframes should serve as guidelines only.  Certain 
management activities may be timed to take advantage of current timber markets, to coincide 
with activities on neighboring lands, or based on the availability of financial assistance or 
contractors. 

Immediate concerns  

It is important to know the locations of the property lines through time.  Currently each parcel has a 
wooden post at the front corners along the primary roads, a white PVC pipe at the back corners, and 
blue and white ribbon hung 50 feet in from each corner.  It is recommended that the new parcel owner 
walk their property lines, locate each corner and establish a plan for permanently marking their parcel 
boundaries.  A series of cedar wood posts can provide a relatively innocuous and long-lived system. 

Scotch broom has heavily colonized the open area beneath the power lines and is fairly pervasive 
throughout Stand 2.  If left untreated, the broom will continue to serve as a vector for spreading 
throughout the Reserve and surrounding landscape.  The broom should either be sprayed or pulled and 
any subsequent regeneration sprayed, pulled or mowed.  The best long-term solution to mitigating 
scotch broom is shade.  Broom that has colonized within the young plantation in Stand 2 will likely die 
from shade competition once the canopy of the conifers closes.  Therefore, controlling broom in this 
area is less of a priority than along roads and trails. 

Next five years 

Both stands are currently in optimum growth and require little to no short-term maintenance to 
maintain their health and vigor.  The following recommendations provide options for hands-on forest 
owners who want to fine tune their forest and/or improve wildlife habitat: 

1. Currently the amount of brush on the lot is light to moderate. Now would be a good time to 
identify pathways which will be helpful for moving through the forest. Annual brushing 
maintenance starting now would be fairly easy, would keep the pathways open and would add 
to the enjoyment of the forest. As the trees grow and form a closed canopy of needles the brush 
will die and the maintenance needs will be greatly reduced. 

2. Pre-commercially thin Stand 1 by reducing the density of thick patches of trees.  Select the 
smallest diameter trees with live crowns less than 35 percent of their total height, as well as 
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deformed (e.g. forked top, broken top, excessive wane or sinuosity to trunk, etc.) trees.  
Prioritize removal of lodgepole pine over Douglas-fir, and reduce lodgepole to no more than 20 
percent of total tree stocking.  Thinned material can be used for firewood or to create wildlife 
habitat structures as per below. 

3. Use thinned material to build wildlife habitat piles measuring a minimum of 6’ by 6’.  Place cut 
poles on ground first and continue layering upwards moving towards finer and finer branches.  
Place habitat piles no closer than 100 feet apart.  Additionally, thinned poles can be stacked 
parallel to create constructed downed logs.  Stack enough poles to create a “log” that is a 
minimum of 12” in diameter and 20 feet long.  Build upwards of 3-4 downed logs per acre. 

4. Install bird nesting boxes.  To improve nesting habitat for a wide range of bird species, install 
bird nesting boxes of varying sizes throughout forest.  Place boxes on dominant trees that are 
expected to be retained during the first commercial harvest.  Install 3-4 boxes per acre. 

5. Plant a wider diversity of native berry and nut producing trees and shrubs to provide forage for 
birds and wildlife.  Trees and shrubs should be concentrated along roads, trails and edges of 
forest where sunlight is more abundant.  Species can include: blue elderberry, bitter cherry, 
cascara, hazelnut, dogwood and others. 

2020 - 2025   

Evaluate Stand 1 for first commercial 
thinning.  When average diameters have 
reached a minimum 10”, thin from below to 
approximately 180 - 250 trees per acre, 
selecting the suppressed and poorest 
quality trees first.  The dominant trees of 
each species should be retained in order to 
develop older forest structure and build 
more value into the timber.  Retain 
hardwood species (e.g. red alder, cherry, 
maple, Madrone, etc.) during thinning to 
improve hardwood component within 
forest.  Some hardwoods (e.g. red alder) may need to be thinned if they are growing in dense thickets.  
Lower quality conifers can be girdled and left standing to create snags.  To eliminate ladder fuels and 
reduce future fire risk, Douglas-fir can be pruned following thinning.  Remove lower limbs up to a 
minimum of 20’.  Limbs can be scattered on the ground to break down and build soil. 

Evaluate Stand 2 for canopy closure and remaining live crown ratio.  If average live crowns diminish 
below 35% of total tree height before diameters reach a minimum commercial size of 10” at breast 
height, consider pre-commercial thinning to approximately 250 trees per acre.  Follow similar thinning 
and slash utilization strategies as described above. 

Manage naturally regenerating understory conifer regeneration, thinning when seedlings develop in 
dense patches.  If understory regeneration is robust, saplings can be managed to a density of approx. 15’ 

Example of a well thinned stand south of Lot 10 

Page 17 of 23 
 



x 15’ in order to optimize growth.  Favor Douglas-fir, western red cedar, western hemlock and madrone.   
Lodgepole pine has marginal timber value, but can be retained up to 10% of the stand density for its 
biodiversity value. 

2030 – 2035  

Evaluate Stand 1 for second commercial thinning.  Begin thinning “across the diameters” by selecting a 
combination of dominant, co-dominant and intermediate trees for harvest.  By selecting trees of varying 
sizes, and thinning to a variable density of 100 – 150 trees per acre, a more complex stand structure can 
be developed and the value of each commercial thinning will increase.  Managing for a variable canopy 
density will also aid in promoting natural understory regeneration.  Protect hardwood species during 
thinning to improve hardwood component within stand.  Lower quality conifers can be girdled to create 
snags.  Following thinning, evaluate state of natural conifer regeneration in the understory.  If conifer 
seedlings are naturally regenerating at a rate of at least 100 trees per acre, no manual planting will be 
required.  If stocking is lower, or if there are significant gaps without natural regeneration, Douglas-fir 
and western red cedar should be manually planted at a rate of at least 100 trees per acre.  To increase 
biodiversity and wildlife habitat, big leaf maple can also be planted throughout the forest at a light 
density of no more than five trees per acre. 

Evaluate Stand 2 for first commercial thinning.  Follow similar commercial thinning strategies as 
described for Stand 1 in 2020. 

Continue to manage natural understory regeneration as per above recommendations. 

2040 - 2045 

Evaluate Stand 1 for 3rd commercial thinning.  Continue with variable density thinning to further 
accelerate complex forest structure by leaving some areas at a higher density (e.g. retaining 50 – 100 
dominant trees per acre) and thinning other areas more heavily (e.g. retaining 25 dominant trees per 
acre).  By now naturally regenerating understory trees will be achieving prominence within the canopy 
and the forest owner can continue with a perpetual cycle of variable density thinning selecting from 
both the dominant, co-dominant and intermediate canopy classes of trees. 

Evaluate Stand 2 for 2nd commercial thinning.  Thin using similar strategies as described above.
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Appendix I.  Maps 

Forest stand map 
 

Stand 1 
14 acres 

Stand 2 
3.82 acres 
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Vicinity Map 
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Topographic Map 
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Lake Cushman Forest Reserve Community Map 
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Appendix II.  References 
The following publications by the WA State University Forestry Extension program will provide 
additional useful information for the management of young Douglas-fir forests.  All WSU forestry 
publications can be found at: http://ext.wsu.edu/forestry/publications/index.htm  

1. Forest Ecology in Washington 
2. Conifer Pruning Basics for Family Forest Landowners 
3. Thinning Young Douglas-fir West of the Cascades for Timber and Wildlife 
4. Silviculture Alternatives: Variable Retention in Harvests and their Effects on Westside Forests 
5. Managing Your Timber Sale 
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