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DESCRIPTION OF THE MOOSE LAKE AREA

The Moose Lake Area is one of 19 Division of Forestry administrative areas
(Figure 1.1). It includes the entire area of Pine (862,363 acres) and
Kanabec (333,070) counties, and the southern half of -Carlton -County
(275,825 acres).

The Division of Forestry presently administers 173,000 acres of land,
6 campgrounds with over 100 campsites, 11 trails totaling 224 miles, and
some 250 miles of state forest roads in the Moose Lake Area. Five district

offices serve the area with a permanent staff of 20 full time employees.

Timber sales on state and county lands contribute substantially to the
local and regional economy. Responsibility for forest fire control, pest
management, and private landowner assistance also rests with the Division
of Forestry. Other DNR divisions administer state parks, wildlife
management areas, water access sites, trails, and other facilities in the

area.

PURPOSE OF AREA FOREST RESOURCE MANAGEMENT PLANS

The purpose of an Area Forest Resource Management Plan is to set forth
specific goals and objectives for the management, protection, development,
and production of forest resources in a Division of Forestry administrative.
area. Area plans combine land use and program elements and are designed to
help coordinate the Division of Forestry's activities in an area with those
of other DNR administrative units, other agencies, local governments, and

the private sector.

LEGAL REQUIREMENTS

The Department of WNatural Resources is required by state law to complete
forest resource plans for geographic administrative areas. Section 6 of

the Forest Resource Management Act of 1982 contains the following language:
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Each geographic administrative unit of the division of
forestry identified by the commissioner as an appropriate unit
for forest resource planning shall have a unit forest resource
plan which is consistent with the forest resocurce management
policy and plan, including state reforestation and road
policies. The scope and content of the plan shall be

determined by the commissioner. A unit plan shall not be
implemented until approved by the commissioner.

A unit plan shall set forth the specific goals and
objectives for the management, protection, development, and
production of forest resources in the administrative unit. A
unit plan shall be integrated with other uses not managed under
the multiple use, sustained yield principles policy when those
uses have been authorized and approved according to law,
including compliance with environmental review procedures.
Unit plans shall be revised as necessary to remain consistent
with the forest resource management plan.

In addition, section 7 of the act requires that the completed plans be
presented to the standing committee of each house of the legislature with

jurisdiction over natural resources or appropriation matters.

The commissioner also has general forest resource planning authority under
Minnesota Statutes 89.01, Subd. 4, which states that the commissioner
"...shall cooperate with the several departments of the state and federal
governménts and with counties, towns, corporations, or individuals in the
preparation of plans for forest protection, management, protection of
trees, wood lots, and timber tracts, using his influence as time will
permit toward the establishment of scientific forestry principles in the
management, protection, and promotion of the forest resources of the

state."

RELATIONSHIP TO THE MINNESOTA FOREST RESOURCES PLAN (MFRP)

The Forest Resource Management Act of 1982 also requires the Department of
Natural Resources to maintain a comprehensive statewide forest resource
management plan designed to implement multiple use, sustained yield
policies for management of forest lands under the authority of the

commissioner. The Minnesota Forest Resources Plan (MFRP) provides the

statewide policy and budget framework within which Area Forest Resource

Management Plans are developed.



Area plans reflect the general policy and program direction for forest
resource management established in the MFRP. Since the program portion of
the MFRP will be updated every four years, area plans must be flexible
enough to allow for possible adjustments in management priorities and

program directions.

INTERDISCIPLINARY PLANNING TEAM

The provisions of the Forest Resource Management Act and the complexity of
forest ecosystems necessitate the use of an interdisciplinary approach in
developing forest resource management plans., The Moose Lake Area Forest
Resource Mahagement Plan was developed by an interdisciplinary planning
team directed by the Planning Team Leader and the Area Forest Supervisor.
The intefdisciplinary team consisted of a variety of DNR natural resocurce
specialists including foresters, wildlife managers, fisheries managers,
recreation specialists, hydrologists, minerals specialists, enforcement

officers, and others.

PUBLIC INVOLVEMENT -

The objective of public involvement efforts in the Moose Lake Area has been
to obtain the most useful input and review possible. Open house meetings

were held at the area and district forestry offices, as were meetings with
key interest groups such as timber industry representatives, environmental
groups, and others. Both large formal meetings and small informal sessions

were conducted.

Comments received at informational meetings were used to develop aspects of
the plan. Following DNR review, copies of the draft area plan were made
available for public review at the area and district forestry offices.
Persons on the mailing list also received summaries of both the draft and

final plans.



IMPLEMENTATION AND MONITORING

Public involvement and review procedures used in developing the Moose Lake
Plan were designed to foster agreement on the proposed course of action.

_They were also _intended to provide a clearer understanding of how

recommended actions will be carried out by the Division of Forestry.

The Division is primarily responsible for implementing approved area plans
for. those lands and programs administered by the Division of Forestry. The
Division Director and St. Paul staff set annual targets and objectives for
gach program consistent with the MFRP and other agency plans. Other DNR
units will dimplement those actions where they have program

responsibilities,

The Regional Forest Supervisors and their staffs cooperate with the
Division Director and Area personnel in setting annual program objectives.
Specific program targets and funding levels are negotiated with the Area
Forest Supervisor. The result of negotiations is the annual area work

plan.

The annual work plan reflects area priorities established during the
planning process. Moose Lake area and district personnel are responsible
for implementing the area work plan and for meeting targets and completing

projects according to program priorities.

FORMAT AND CONTENT

The Moose Lake Area Forest Resource Management Plan contains five major
chapters. The Introduction provides an overview of the planning process;

legal requirements and important planning relationships.

The Resource Assessment presents an analysis of the present situation and
the outlook for outdoor recreation, fish and wildlife, timber, and water.
It includes detailed information on the social, economic and natural

resource character of the Moose Lake Area, as well as a description of the

lands and programs administered by the Division of Forestry.



The Land Management Plan divides the Moose Lake Area into management
compartments. Compartments are contiguous or nearly contiguous blocks of
Division of Forestry administered land with similar ménagement needs. For
each compartment, the resource highlights (e.g., access, timber, minerals,
fish and wildlife, land use and surrounding ownership) are described and
resource management guidelines were developed. Special consideraticns were

also noted and a recommendation was made for land disposition.

The Program Guidelines contain specific forestry program guidelines and
project descriptions. Staffing, budgeting, program targets and project

priorities are identified and documented for a 10 year period.

Implementation and Monitoring outlines a procedure for periodic review and
update of the Mocse Lake Area Plan. Responsibilities for program

monitoring and accomplishment reporting are- assigned.

The Appendices includes A) Wildlife Species List for the Moose Lake Area,
B) Description of Principle Game and UWNon-Game Wildlife Species,

C) Evaluation of Unique Biological Features, D) Moose Lake Area Forest
Resource Management Compartments, E) Timber Regulation Model, F) Moose Lake
Area Fire Management Plan, G) Moose Lake Area Forest Recreation Sub-Area
Plan, and H) Soil Resource Interpretations and Forest Management Guidelines
for Geomorphic Regions in the Moose Lake Area, I) Wild and Scenic River

Rules, and J) ProtectedAWaters Map and Inventory.
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MOOSE LAKE AREA RESOURCE OVERVIEW

SOCIAL PROFILF

History

The abundance of natural resources in the Moose Lake Area has contributed
significantly to its development. Virgin white and red pine, interspersed
with spruce and hardwoods, once covered.the area. Many rivers and lakes
dissected the expansive forest cover. Today, however, some of these
natural resources have been substantially depleted, and lands have been

converted to other uses.

Prior to the 16th century, the Dakota (or Sioux) Indians were the primary
inhabitants of this region. Later, the Chippewa settled in the area after
being forced westward in search of a new food supply and hunting grounds,
Both the Dakota and Chippewa fished, hunted and trapped along the multitude
of rivers and lakes. The.Indians were eventually pushed westward again as

white explorers came to claim this land.

Prior to settlement, fur traders moved through the area in search of the
valuable pelts that were in high demand in Europe. The Indians eagerly
traded furs for articles such as knives, hatchets, needles, trinkets,
cloth, guns, and liquor. 1In 1804, Thomas Connor of the British WNorthwest
Company established the first semi-permanent wintering post in the state,
This post was located on the banks of the Snake River by Cross and Pokegama
lakes near Pine City. The post has been reconstructed and today is

maintained by the Minnesota Historical Society.

By 1850 the demand for furs had slackened and the supply dwindled. Lumber
replaced the fur industry as the region's most important activity. Western
settlers and lumbermen preésured the powers in Washington to negotiate
concessions of Indian land and to open the land for settlement and
exploration. Lack of title to the land, however, did not hinder the growth
of lumbering. Scores of pine stands were cut, hoﬁses and sawmills were
built on unowned lands, and lumbermen began marketing the valuable white

pine forest that belonged to the government. The government provided for



acquisition of the land under provisions of the Pre-Emption Act of 1841,
Also, the Homestead Act of 1862 enabled purchase of 160 acres for
homesteading for a nominal filing fee., After the Civil War, increasing

numbers of immigrants settled in the area.

In the early 1800's, the area's lumber industry grew slowly because it
lacked adequate markets. Timber was needed to build houses for early
settlers but the population of Minnesota was less than 5,000. However,
successful rafting of logs and lumber down the St. Croix and the
Mississippi to points in Iowa and on down to St. Louis greatly increased
the market for lumber, and lumbering quickly became the leading industry in

the state.

The late 1800's proved to be the peak of lumbering activity in‘Carlton,
Kanabec and Pine counties. WNumerous towns began as sawmilling centers or
supply depots for the multitude of logging operations in existence. Many
small communities such as Rock Creek and Rutledge had as many as five
sawmills. Log drives were an annual spring occurrence on nearly every

river and stream in the area.

The first and largest commercial sawmill in Minnesota was built in 1838 at
Marine-on-St. Croix to saw pine lumber. It operated for nearly a century.
Four additional sawmills opened at Stillwater after 1843, These sawmills

opened the area to extensive logging.

The St. Croix Valley remained a vital factor inm building the west while
there was timber to be cut. From 1840-1903, the estimated yield of St.
Croix logs was over 11 billion board feet. In the peak year, 1890,
approximately 3.5 million logs totalling over 452 million board feet were

guided through the Stillwater Boom.

As the forests were cut, settlers moved in to clear and till the land.
Removing the stumps and boulders was a slow, laborious task. When the
prairies opened settlers moved there where they could plow in the spring
and have a crop in the fall; the land did not have to be laboriously

cleared of stumps. As a consequence, vast areas of cutover forest lands



were abandoned and became tax-delinquent. Very little of the land was ever
used for farming. An influx of settlers from the east brought a renewed

heavy demand for lumber from the Moose Lake Area.

Uatil the—mid4480Oi T4iogging#andwlumbefing; not-forestry, -typified the

timber industry. In the early days loggers took the large white pine, red
pine, jack pine and then the hardwoods. The cleared land was sold to
settlers. Every lumber company had a land department for disposing of

cutover lands. WNo attempt to reforest the land was made.

The logging was followed by fire. Sometimes the cutover lands

were burned to protect the remaining stands of timber; frequently the fires
were accidental. On September 1, 1894 brush and stumps in the cutover
areas and swamps of western Pine County that had been smoldering all summer
burst into flame, resulting in the ravaging Hinckley Fire. Sparks and
burning embers set the mill yard at Hinckley and the dry swamp to the west
of the village afire. 1In a matter of hours, the towns of Hinckley, Brook
Park, Mission Creek, Friesland, Gronigen, Finlayson and Sandstone were
destroyed and 418 people were dead. Later, these towns were completely
rebuilt. Another tragic fire on October 12, 1918 destroyed the towns of
Moose Lake and Cloquet. Fires lashed by gusts of wind up to 72 miles per
hour raged over an area of more than 1,500 square miles. Property loss was
estimated at $28 million and lives lost numbered 438. The villages and

farms destroyed by this fire were also later rebuilt.

By 1950, nearly all of the area's pine forests had been cut or destroyed by
fire. The great stands of pine disappeared and the lumber industry had
reached its peak. Today, second growth hardwood forests have largely
replaced the pine forests. Farming, mainly cattle, now plays a large role

in the area's economy.

History of State Forest Lands

Efforts to protect state forest lands were meager until the late 1800's.
The Tree Bounty Law of 1871 authorized payment of a bounty for trees

planted on the prairies and the Minnesota State Forestry Association was

organized in 1876 to promote forest and water conservation in the state.

2-3



In 1895, after the devastating Hinckley fire, General C.C. Andrews appealed
to the state legislature to create a forest commission to provide for
better fire protection and for restoration of the forests. Instead, the
State Auditor was made forest commissioner. He was authorized to appeint a
deputy with the title of Chief Fire Warden at a salary of $1,200 per year
to enforce the fire laws the legislature passed that year. The Chief Fire
Warden also was required to investigate the extent and characteristics of
the forests in the state, the causes of fire, and the methods used to

promote regrowth of timber.

General Andrews became the state's first Chief Fire Warden. He took charge
of a force of 1,282 fire wardens the first year, inciuding town
supervisors, mayors of cities and the presidents of the village councils.
No funds were provided for permanent employees other than the Chief Fire
Warden so no fire prevention work was possible., Over the next 50 years

many major fires occurred, for example:

- The Chisholm Forest Fire of 1908 burned over 20,000 acres and
destroyed two million dollars worth of standing timber;

- The Baudette;Spooner Forest Fire of 1910 destroyed the towns of
Baudette and Spooner, burning over one million acres of forest land
and killing 42 people;

- The Cloquet-Moose Lake Forest Fire of 1918 destroyed the towns of
Cloquet and Moose Lake and 25 surrounding villages and settlements,
causing $28,000,000 of property damage and taking 438 human lives; and

- In 1931 over 943,000 acres of land were burned over in northern
Minnesota, the worst fire burning from Red Lake to the Canadian

border.

The Legislature of 1905 changed General Andrews' title to Forestry
Commissioner and expanded his duties beyond those of fighting fires. 1In
1909 General Andrews received funds to hire 24 rangers to fight fires, the
state's first major financial commitment to keep fires in the state in
check. In 1910 the Lake States Forest Fire Conference was held in St. Paul
to discuss forest fire prevention and suppression. As a result of this
meeting, new laws providing for the preservation and reforestation of

forests and for the prevention and suppression of forest fires were enacted



to replace and strengthen practically all previous legislation. All

responsibility for the preservation of the forest and prevention of fires
was transferred from the State Auditor to the State Forestry Board. The
management of state timber remained under the jurisdiction of the State

e Auditor

Not until 1931 were all these activities joined together in the Division of
Forestry of the newly created Department of Conservation. The Director of
Forestry was then responsible for the administration of all state forests
and other land set aside for forestry purposes, and the sale of all state
timber. The Division's duties were no longer confined to fire protection
and fire suppression, but grew to include the management of state-cwned ‘
timber and forests, operation of forest nurseries, aevelopment of state
forests and recreational areas, tree planting, private forest management
assistance, forest research, utilization and marketing studies, 1land
exchange, insect and disease control, and other state and federal

cooperative projects.

Today about- 18 percent of the forested land in the Moose Lake Area is
protected and managed for forest purposes as part of the state forest
system. A brief history and description of each of the eight state forests

in the area can be found beginning on page 2-68.
Historical and Archaeological Sites

A review of the Minmesota Historical Seciety's records show no historical
sites and only one archaeological site on Division of Forestry administered
land in the Moose Lake Area. It should be noted, however, that potential
archaeological sites do exist in the area, some of which are in close

proximity to division lands. A thorough examination of division lands for

archaeological sites has not been completed.



Demographics

Population

The 1980 population of the Moose Lake Area was 39,301, an increasé of 5,982
since 1970. This increase of 18 percent compares to a 7 percent increase
statewide for the same period. VWet increases between 1970 and 1980 for
each county were: 8.1 percent for the southern half of Carlton County;
24,4 percent for Kanabec County; and 18.1 percent for Pine County. This
increase in population included a rapid immigration of 15.3 percent in

Kanabec County and 11.5 percent in Pine County.

Most of this population was considered to be living in rural areas#®, except
the 2,890 living in Mora. The greatest percentage increases occurred in
the cities of Askov, Pine City, Sturgeon Lake and Barnum. Percentage
decreases in population occurred in Brook Park, Denham, Kerrick, Grasston,

Sandstone and Willow River.

Carlton, Kanabec and Pine counties are projected to continue this rapid
growth trend through the end of the century. Projected population growth
through the year 2010 by county is 14.2 percent for Carlton County, 60.4

percent for Kanabec County, and 41.3 percent for Pine County.

Increased population growth in this area will add to existing pressures for
conversion of forested land for year-round and seasonal residences and will
place an added burden on the forests for recreation, particularly day use
activities such as hunting and snowmobiling. Increased settlement may also
increase the potential for wildfires, resulting in significant impacts on

the division's fire management program.

*Towns or cities with populations under 2,500.
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FIGURE 2.1
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Employment

Unemployment rates in the Moose Lake Area have been running higher than the
state average. The 1982 annual average unemployment rate was 7.8 percent
for the state, 8.7 percent for Carlton County, 11.8 pe}cent for Kanabec and
Pine counties. The October 1983 figures do not show much improvement
relative to the overall state rates: 6.4 percent for the state, 9.6
percent for Carlton County, 8.7 percent for Kanabec County and 8.9 percent
for Pine County. Area employment is high in manufacturing and
construction, and consequently, the area experiences higher seasonal
unemployment than the state as a whole. This is illustrated by high
uneﬁployment rates during the 1982-83 winter months: 16.8 percent for
Carlton County, 17.8 percent for Kanabec County and 18.1 percent for Pine

County.
Income

The median family income in 1981 was $14,821 in Pine County, $15,220 in
Kanabec County and $20,901 in Carlton County. The comparable median family
income -statewide in 1981 was $23,230.%* All three counties had median
family income increases of less than 12 percent for 1979-1981, among the
smallest increases in the state. Statewide the increase in median family

income for 1979-1981 averaged 16.4 percent.

In 1979, 15.3 percent of persons in Pine County, 14.8 percent of persons in
Kanabec County and 8.8 percent of persons in Carlton County were estimated
to be at or below the poverty level. This compares to 9.5 percent
statewide. The high unemployment in the Moose Lake Area creates a
substantial pool of available labor. During times of high unemployment,
the Division of Forestry has participated in various state and

federally-funded job programs.

*Federal adjusted gross income reported by the Minnesota Department of
Revenue.



Transportation Systems

Highways

The Moose Lake Area is reasonably well served by existing transportation

facilities. Interstate 35 runs the entire length of the area
through Pine and Carlton counties. State highway 65 runs the entire length
of Kanabec County and state highway 23 cuts diagonally across the area from
southeastern Kanabec County to east-central Carlton County. Other state
highways and county and township roads feed into these major arteries

providing good access to the entire region.

Access to the area is also provided by 64.3 miles of year-round state
forest roads. State forest road maps, inventory information, and proposed

maintenance and improvement projects are described in the State Forest Road

Plan (MN DNR, Division of Forestry, 1982). The State Forest Road Program

is described in detail on page 2-102.
No major construction projects are planned on state highways in the area

through 1989. Minor projects include those listed in Table 2.1.

Table 2,1. State Trunk Highway Construction Projects Planned for the
Moose Lake Area, 1984-1989.

County Highway Type of Project Year

Kanabec #70 near Grasstomn Wew alignment 11984

Kanabec Junction of #65 Improvement 1984
and #23 in Mora

Pine #48 near Danbury Bridge replacement, 1984-85

new alignment

Pine #70 Bridge replacement, 1988-89
new alignment

Carlton #73 in Moose Lake Bridge replacement 1986

Source: Minnesota Department of Transportation, 1984,
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Highway access in the Moose Lake Area, overall, is adequate for the
movement of wood products and to provide access to recreational facilities.
However, improvements may be needed to correct isclated transportation
deficiencies that are needed to achieve desirable objectives. Certain
state highways could be upgraded to carry nine-ton per axle loads. This
action would provide for safer movement of wood and less damage to the

existing road system from heavy loads of logs and wood chips.
Airports

Additional access to this area is provided by local airports. Intermediate
girports (i.e., paved, lighted, runways less than 5,000 feet long) are
located at Sandstone and Cloquet. Landing strips (i.e., unpaved, not
lighted, and generally 2,500 to 3,500 feet long) are maintained at Mora,
Pine City and Moose Lake. The landing strip at Mora is presently being
upgraded to an intermediate airport with lights and a paved runway. The
airports at Moose Lake and Sandstone, and a private landing strip at

Hinckley, are used for fire protection purposes.
Railroads

Two rail companies service the Moose Lake Area. The Soo Line Railroad
operates a line from St. Paul through Danbury, Wisconsin to Superior,
Wisconsin and one from Brooten to Superior, Wisconsin through Moose Lake.
Burlington Northern Railroad operates a line from the Twin Cities to Duluth
paralleling Interstate 35 to Hinckley where it joins with a line which
follows State Highway 23 from Brook Park to Superior, Wisconsin. An
additional Burlington WNorthern line goes from Minneapolis to Brook Park
through Grasston and Henriette. The Milwaukee Road, Canadian Pacifiec,
Union Pacific, and the Chicago North Western have trackage rights to travel

over the Burlington Northern line but do not service the area.



As profitability declines on individual rail lines they are identified by
the rail companies for possible abandonment, Recent abandonments in the
Moose Lake Area include the Soo Line from Carlton to Moose Lake and the

Burlington WNorthern line from,K St. Cloud to Brook Park. The 1981-82

Minnesota State Rail Plan (Minn. Department of Transportation, 1982)

identifies the Soo Line from Danbury to Superior as a proposed abandonment.
The plan also identifies the recently abandoned line from Carlton to Moose
Lake as a potential rail banking project. The purpose of a rail bank
program is to preserve abandoned rail line rights-of-way for future public
and commercial transportation use. The Moose Lake to Brooten line is
scheduled for rehabilitation between 1985 and 1990. Abandoned railroad

corridors could be used for state forest roads or trails.



ECONOMIC PROFILE

Economic Overview

The decentralized nature of economic activity within the Moose Lake Area is
demonstrated by the lack of a single identifiable economic center. Several
- towns within the area, each with significant economic development
characteristics, are referred to as Primary Economic Activity Centers (East
Central Regional Deve;opment Commission, 1983). Hinckley, Mora, Moose
Lake, Pine City and Sandstone share a mix of employment, commercial,
recreational, medical, cultural, governmental and educational activities.
Each is located within a relatively lafge land area and each has a

significant economic effect on surrounding communities,

With the steady loss of employment opportunities in the agriculture
industry and recent increases in manufacturing, construction, retail trade
and services, the labor force has begun to concentrate in and near the
larger population centers. The spread of manufacturing employment has
provided an opportunity for farm families to supplement their incomes with
non-agricultural employment, thus stabilizing year-round earnings,
increasing the number of wage earners per family, and reducing the pressure

to consolidate small and medium-sized farms.

Non-farm employment trends suggest that most of the economic growth in the
area 1is taking place in the south, where growth rates are at or near the
statewide average. Carlton County, on the other hand, suffers from its

proximity to the depressed conditions of Duluth and the Iron Range.

While total growth, as measured by non-farm employment, appears to be

keeping pace with the state as a whole, growth in basic (export) industries
has lagged far behind the state as a whole. Taken in combination with the
overall growth in employment, this trend suggests that much of the economic

growth in the area is concentrated in the local service and trade sectors.



Forest sector employment trends present an interesting picture of a growth
industry in Kanabec and Pine counties and a receding industry in Carlton

County. Statewide the trend in this sector has been toward growth through
mechanization and productivity with a concurrent but minor loss in

employment.

The ratio of total employment to basic industry employment (or Basic
Employment Multiplier) for 1970 and 1980 confirms the diversification of
the economy in the Moose Lake Area and its individual counties (Table 2.2).
This was somewhat counter to the trend at the statewide level where the

emphasis was on increases in the export (base) sectors.

The location quotient, a measure of industrial specialization, shows that
the economy in the Mocose Lake Area is more forest sector oriented that the
state as a whole. Although, over time the trend in both the area and the
state have been diversifying, with this trend being more pronounced at the

area level, mainly due to changes in Carlton County's economy.

Shift-Share analysis of the forest sector of the Moose Lake Area economy
indicates that both industrial mix (i.e., diversification) and
inter-regional competition are the major forces of change. Competition
between this sector in the Moose Lake Area and the same sector in other
areas being the most significant source of change. This is counter to the
statewide trend where diversification is, by far, the major force for

change in the forestry sector.

Table 2.2. Economic Descriptors for the Moose Lake Area.

Basic Employment Forest Sector Shift/Share Coefficient
(Multiplier) Ratio Location Quotient Nat'l., Industry Regional
1970 1980 % Change 1970 1980 7 Change Growth Mix Competition

Carlton County 2.32  2.86 + 0.54 10.13  5.57 - 4.56 + .49 - .60 - .89
Kanabec County 2.45 2,65 + 0.20 .36 .93 + 0.57 + .19 - .23 - 1.04
Pine County 2.59 2.70 + 0.11 1.06 2.13 + 1.07 + .30 - .38 - 1.07
Moose Lake Area 2.42 2.76 + 0.34 5.49 3.54 - 1.95 + .61 - .75 - .87
State of MW 3.33 3.27 - 0.06 1.06 .97 - 0.09 +

4,13 - 3.87 - 1.25

Data Source: U.S. Bureau of the Census.



Manufacturing

Manufacturing employment in the Moose Lake Area, as listed in the 1981

County Business Patterns (CBP), was 3,717 persoms or 33.5 percent of total
employment. According té the CBP there was more employment in this sector
that in any other, followed by 26.5 percent employed in retail trade and 21

percent in services.

The total payroll for manufacturing in 1981 was $69,569,000 or-one percent
of the total state payroll. This was the largest contributor to the total
payroll for the three counties. The largest manufacturing category (as
measured by employment) was paper and allied products, Other large
categories are stone, clay and glass products, and coal products. These
three sectors are represented only in Carlton County. Paper and allied
products employment is principally in Cloquet, and petroleum and coal
product employment is located near Wrenshall; both cities are located in

northern Carlton County.

Other manufacturing in the area includes machinery, transportation
equipment, food and kindred products, instruments and related products,
apparel and other textile products, lumber and wood products, and rubber

and miscellaneous plastics.

Gross manufacturing sales in Carlton County for 1982 were $102,752,509, or
34 percent of the total sales by businesses reporting sales tax in that

county. Gross sales for the year in Kanabec County were $22,604,258, or 27
percent of the total county sales, and in Pine County were $3,643,037, or &
percent of total county sales. The most significant classification within

the manufacturing sector in terms of gross sales is machinery.
Wood and Wood Products

There are presently 39 active wood products mills in the three county area

(Table 2.3). They consume approximately 77,600 cords per year.
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Table 2.3. Wumber of Primary Wood Processing Mills by Production Class.

Active Sawmills (Vclume in MBF/year)

Production No. of % of
Class Mills Production Production
10000+ 1 24,800 71
1001-5000 3 6,400 18
251- 500 3 1,770 5
101- 250 8 1,140 3
51- 100 7 610 2
0- 50 15 308 1
TOTAL 37 35,028 100

Active Mills Excluding Sawmills (Volume in cords/year)

Production No. of 7% of
Class Mills Production Production
1001-5000 2 7,540 100

NOTE: ©Worth half of Carlton County included.

Source: MN DNR, Division of Forestry, 1983.

The majority of the sawlog resource harvested in the Moose Lake Area is
presently processed into rough lumber at local mills. However, significant
amounts of pulpwood are exported to other areas of the state and to

Wisconsin mills.

Secondary wood processing firms, those that convert rough lumber to a
finished or partially finished product, are presently lacking in Pine and
Kanabec counties. Those existing in Carlton County are mostly confined to

the northern portion of the county.

Travel and Recreation

Total travel expenditures for the three county Moose Lake Area for 1979
were $30,940,000, or 0.8 percent of the state total. Travel is defined as
those activities associated with overnight trips away from home and day

trips to places 100 miles or more away from the traveler's origin.



Economic impact is represented by measures of spending, employment,
payroll, business receipts and tax revenue in each Minnesota county

generated by traveler spending (Table 2.4).

Table 2.4. Economic Impact Generated by Travel Expenditures.,

State Carlton* Kanabec Pine
Total Travel
Expenditure ($1000) 4,001,724 11,900 1,962 17,078
Total Travel Generated .
Payroll ($1000) 876,469 2,269 337 3,064
Jobs in Travel 108,422 328 43 371
State Tax Receipts
(81000) 185,901 543 72 513
Local Tax Receipts
($1000) 32,704 68 10 92

*Figures are for all of Carlton County.

Source: Impact of Travel on State Economies, 1980. Study prepared for
Minnesota Office of Tourism by U.S. Travel Data Center, December
1983. '

The number of full-time jobs attributable to travel expenditures in 1979
was 742, or 0.7 percent of the state total. The total travel generated
payroll in the three county area is $5,670,000, or 0.6 percent of the state
total. This figure includes the payroll or wage and salary income
attributable to travel expenditures. Payroll is reported before deductions

for social security, income tax, insurance, union dues, etc.

The state tax revenue attributable to travel in this area in 1979 was
$1,128,000 or 0.6 percent of the state total. Local tax revenue
attributable to travel expenditures is $170,000 or 0.5 percent of the state
total. Travel expenditures, as a percent of total sales by businesses,
were 4 percent for Carlton County, 2 percent for Kanabec County, and 19

percent for Pine County.



A portion of the travel expenditures in the Moose Lake Area are derived
from tourists who use the area for outdcor recreation activities.
Residents (i.e., those traveling less than 100 miles) also contribute to

outdoor recreation expenditures in the area.

Recreation-related expenditures, although difficult to accurately measure,
contribute significantly to the economy of the Moose Lake Area. Estimates
prepared by the Minnesota DNR, Division of Forestry using 1981 camper
attendance data show camping-related expenditures totaling $41,813 for five
forestry-administered campgrounds in the area.* This primary expenditure
is projected to have a local economic impact of $71,082 and a statewide

impact of $153,873.

In addition to camping, the area receives heavy recreational use for a
variety of other activities. For example, in 1982 21,210 resident hunting
licenses, 814 trapping licenses, 169 non-resident hunting licenses” and
1,591 state waterfowl stamps were sold in Pine, Kanabec and Carlton
counties. Revenues from these sales totaled $327,512. An additional
$22,000 in issuing fee revenues was also returned directly to the area
economy. Additional local expenditures related to these activities are

thought to be considerable,

The tourist-travel industry 1is not considered a major industry in
east-central Minnesota but does have good potential for expansion,
particularly in Pine and Kanabec counties. The area has excellent rivers
and streams, and contains sizable state parks and forests that are within a

one to two hour drive of the Twin Cities metropolitan area and Duluth.

*Estimated economic impact of DNR campers based on 1980 Wisconsin Camper
Survey conducted by the Recreatiomal Research Center, University of
Wisconsin Extension and Minnesota DNR, Division of Forestry. WNo data
available for D,A.R. Campground.



Agriculture

The proportion of Minnesota's total land area in farms, by county, averaged
56.5 percent in 1978. Land in farms for that year was 157,074 acres (28.5
percent of land area) in Carlton County; 185,494 acres (55.3'percent of

land area) in Kanabec County; and 305,730 acres (33.8 percent of land area)
in Pine County. The land area in farms increased from 1974 figures of 22.2
percent of Carlton County, 51.7 percent of Kanabec County and 31.1 percent

of Pine County. Farm land use by county is shown in Table 2.5.

Table 2.5. Farm Land Use by County, Moose Lake Area (in acres).

Carlton* Kanabec Pine

Harvested 48,281 ] 66,040 105,880
Pasture 19,639 19,311 33,696
Cover crops 1,251 2,105 3,434
Crop failure 2,017 1,170 2,029
Cultivated summer

fallow 495 537 631
Idle 3,677 3,683 5,697
Woodland-pastured 22,103 27,693 45,108
Woodland-not pastured 37,476 24,614 50,852
Other pastureland and

rangeland 9,604 24,233 27,503
House lots, ponds,

roads, etc. 12,531 16,108 30,900
TOTAL 157,074 185,494 305,730

#Includes north half of Carlton County.
Source: 1978 Census of Agriculture.

The: number of farms in the three-county Moose Lake Area with sales over
$2,500 increased between 1974 and 1978 from 355 to 473 farms in Carltom
County; from 538 to 638 farms in Kanabec County; and from 858 to 983 farms
in Pine County. The value of agricultural products sold from these
counties in 1978 was less than $20 million in Carlton and Kanabec counties,
and between $20-49 million in Pine County. The state total for that year
was $4,542,566,000. The relatively poor soils for crop production have
increased the importance of livestock production in the area. In all three
counties, the sale of livestock and poultry products contributed to the
majority of the agricultural value. 1In 1974, between 80 and 92 percent of
all agricultural products sold in all three counties were in the

livestock-poultry category.



ENVIRONMENT AND NATURAL RESOURCES

Climate

Temperature

The temperate, continental climate of the Moose Lake Area is characterized
by moderate annual precipitation and seasonal extremes in temperature. The
temperatures of the northern portion of the region can drop as low as -50°
Fahrenheit. The highest temperature which can be expected is around 100°F.
Mean daily maximum temperatures for July range from 67.5°F at Moose Lake to
70.6°F in Mora. Summer temperatures in Moose Lake are tempered by its
proximity to Lake Superior, and to a lesser extent by smaller inland lakes
and vegetative cover. Winter temperatures range from an average 7.7°F
January reading in Moose Lake to 9.4°F at the Mora station. The mean

annual temperature for both stations is about 40°F.
Precipitation

Precipitation varies slightly within the area. Average annual
precipitation increases from west to east. Across the area the average is
about 28 inches per year. The soil water profile is highly variable, but
soil water levels are generallfihighest between April and June when

precipitation levels and snowmelt are at a maximum.

Annual snowfall totals can range from less than 50 to more than 70 inches.
The area experiences an average of 120-125 snowcover days per year (one
inch or more) beginning on November 20 and extending through approximately
April 10. However, the onset, depth and duration of snowcover varies
widely from year to year. Spring snowcover can help to greatly reduce

forest fire danger and delay the onset of dangerous fire conditionms.
Growing Season
The average growing season within the area is the most variable climatic

characteristic. In the southern portion of the area the growing season

averages 135 to 140 days, whereas in the northern sections the growing



season can be as short as 95 days. This variation in the length of growing
season is due primarily to the influence of Lake Superior on climatic

conditions in the northeastern portion of the Mcose Lake Area.

Ceology and Soils

Bedrock Geology

There are six major bedrock formations underlying the Moose Lake Area
(Figure 2.2). They are: 1) an undivided (Chengwatana) volcanic rock unit,
2) the Hinckley and Fond du lac formatiomns, 3) the Thomson formation,

4) the McGrath Granite Gneiss formation, 5) an unnamed intrusive rock unit
(dominantly quartz diorite, granodiorite and quartz monzonite), and

6) Cambrian rocks (dominantly quartzose and glauconitic sandstone). There
are also two smaller areas of bedrock associated with the Mille Lacs group

in the western portion of the area.

The volcanic rock unit on the eastern side of Pine County is associated
with the Keweenawan period (1.l billion years old). -Included are basalts,
andesites and minor felsic rocks. Some interbeds of conglomerate and
sandstone are also present. Exposed areas of this formation can best be

viewed at the St. Croix Dalles area around Taylors Falls, Minnesota.

The Hinckley and Fond du Lac formations are present in a line from
southeastern Carlton County through central Pine and eastern Kanabec
counties. The Hinckley formation overlies the Fond du Lac. It is a
cemented quartz sandstone, medium to very thickly bedded, fine to coarse
grained, and generally buff colored with local red and yellow straining.
The Fond du Lac formation is a feldspathic sandstone, with interbedded
mudstone. Exposures of the Hinckley formation may be seen along the Kettle
River from south of Rutledge down to Sandstone., Outcroppings of the Fond
du Lac can be seen along the St. Louis River, west of Duluth. It is also

exposed north of Mora in Kanabec County along the Snake River.

The Thomson Formation is found in the southwestern part of Carlton County
and the northwestern corner of Pine County. It consists dominantly of

graywacke (an impure gray sandstone), siltstone and shale. Locally there



Fiqure 2.2. Bedrock Geology of the Moose Lake Area.

Chengwatana volcanic group, basalt and associated rocks,

Red to buff shale and feldspathic to quartzose sandstone,
includes Fond du Lac formation and Hinckley sandstone.

Slate, metagraywacke, and associated metavolcanic rocks,
includes Virginia, Thomson and Rabbit Lake formations of
the Animikie group, and associated unnamed iron formations.

Gneiss and amphibolite, locally migmatitic, includes some
granitoid rocks of late Archean and Proterozoic X ages.

Granitoid rocks of 1,850 M,Y, age group, includes Stearns
granitic compiex of central Minnesota,

Cambrian rocks, undivided, dominantly quartzose and
glauconitic sandstone and siltstone with lesser amounts
of carbonates.

Quartzose sedimentary rocks of the Mille Lacs and Animikie
groups, quartzite, quartz wacke, grit includes minor
carbonate rocks, iron formation and volcanic rocks.

Randall and Olen Township formations of the Mille Lacs
group, metamorphosed mafic and intermediate volcanic rocks,
includes Minot iron formation, carbonaceous slate, and
quartzite.

Source: Minnesota Land Management Information Center, 1984,
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are some volcanic rocks. All of the formation is metamorphosed to some

extent.

The McGrath Granite Gneiss Formation is a metamorphic‘rock formation
occupying a very small area in the northwestern corner of Pine County..
Known outcrops of this formation are relatively sparse and small. The rock
is a coarse grained, pinkish grey biotite gneiss. The McGrath Gneiss is at

least 2.7 billion years old, much older than the Thomson Formation.

Another major underlying hard rock formation in the Moose Lake Area is the
Warman quartz monzonite or granite located in the western half of Kanabec

County.
Mineral Potential

Most of the Mooge Lake Area falls into the '"B", "C", and "D" classes of
mineral potential (MN DNR, Office of Planning, 1983). Class B represents
geologic formations where metallic mineral bearing units are known to occur
in the geologic formation, and areas where the geology is very similar -to
that in areas elsewhere in the world containing major metallic
mineralization. Class C represents areas in which the geology is generally
not well known, although it is similar to geologic environments in other
areas of the world that are known to contain a variety of economic mineral
deposits. Class D represents areas in which the possibility of metallic

mineral deposits is present, but less likely than Class B or C formatioms.

There 1is potential for a variety of minerals to occur in this area,
depending on the underlying bedrock. Several quarries have produced
dimension stone from the Keweenawan sandstones and from the Warman quartz
monzonite. Traces of native copper are common in outcrops of the volcanic
rock group. Several old copper mine workings exist in Pine County near
Pine City and Hinckley. The volcanic rocks in Minnesota are the southwest
continuation of the lava sequence in the Keweenaw Penninsula of Michigan,
which has produced copper for more than a century. Future discovery of
mineable copper is possible. Other metals or elements that could occur
include gold, silver, zinc, lead, phosphorite, manganese, uranium, nickel

and graphite.



In the 1985 Copper-Nickel lease sale, private exploration companies bid on
five sections of land in the Moose Lake Area. Exploration for minerals on
these parcels could lead to mining. Also, oil and gas interest has
developed in Pine, Carlton, and Chisago counties in Minnesota and in

nﬁjniningADouglaSAConntm1ﬂWisconsin1" There are now thousands of acres of

oil exploration leases on private lands in the Minnesota counties and the
several hundred thousand acres of leases in Douglas County. This interest
is due to the fact that the mid-continent rift extends north to south

through the area.

Sand and gravel deposits are scattered throughout the three-county area.
Extensive deposits are located along the St. Croix River in Pine County,
the Snake River from Pine City to Mora, the Moose Horn River in Carlton and
Pine counties, and in the Hinckley outwash in Pine County. Commercial
gravel mining operations are established in the outwash along the Moose
Horn River in Carlton County and the Willow River and Hinckley outwash
deposits in Pine County. Lake WNemadji lacustrine clay is mined at

Wrenshall in Carlton County for manufacturing brick and tile products.

A large area of sandstone and quartzite close to the surface is found in
western Pine County along either side of Interstate 35 from Beroun to
Rutledge. This 10-mile wide area is the most significant deposit in the

state outside of southeastern Minnesota.

The Moose Lake Area, particularly Pine and Carlton counties, was recently
(1978-1982) intensively explored for uranium. All drilling conducted was
on private lands, and a few walk-on permits were granted on state lands.
No economic deposits were discovered, and there is no exploration being

conducted at this time,
Surficial Geology
A geomorphic region is defined as a broad physiographic feature such as a

lake plain, glacial outwash plain, or moraine. These regions were

determined primarily by the contour or relief of a given landscape,
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together with the parent soil material. Within the Moose Lake Area, nine
geomorphic regions have been defined (Figure 2.3) (Uaiv. of Minn.,

Agricultural Experiment Station, 1977and 1980).

McGratn Till Plain - This geomorphic region covers approximately 946,680

O]

acres throughout tne norctheastern and central portions of the Moose Laxe
Atrea. Tt is a gently rolling ctill plain contaiaiag many peat bogs. Peac
occurs in about 20 percent of the region. Another 16 percent is somewhact
poorly to poorly drained. 1In the northeast part of the region the ratio of
peat to well-drained soils is higher than elsewhere. Several prominent
eskers formed in glacial tunnel valleys occur in the vicinity of Fialayson
in northern Pine County and are a good source of gravel. The depth to
water table on well-drained areas 1is normally over 6 feet. TIn the neat

bogs and lower areas the depth to water table is zaro to 6§ feet.

The glacial Jrift ranges from neutral co slightlv acid and reddish-hrown,
Most of the till is fine sandy loam. A small area of clayey tiil ia the
Finlaysoan area is an exception. The eskers are composed of saad and gravel
with some cobble. In a few places the eskers contain a thin veneer of
till. The water-holding capacity of the till soils is high and of the
coarse-textured soils, low. This till plain contains many peat bogs, some

fairly large, and other poorly drained areas.

The original vegetation was largely red and white pine, but included areas
of northern hardwoods, especially in Kanabec County. The present forest is
predominantly aspen with mixed hardwoods, white spruce, balsam fir and red
pine. Tamarack and black spruce still occupy most peat areas. Cropland

and pastures make up 5 to 15 percént of the region.

Hinckley Outwash Plain - This region consists of a sand plain that covers
approximately 131,240 acres between Hinckley and the St. Croix River in

Pine County.

The sand plain is nearly level to gently undulating and includes a few peat
bogs. TIn most of the region the water table is normally over six feet
deep, in the peat bogs it is surface to three feet deep. Total water' area

is about 950 acres not including the St. Croix River.



qu_f

Figure 2.3. Geomorphic Regions of the Moose Lake Area.

McGrath Ti1l Plain, loamy, gently rolling
Hinckley Outwash Plain, sandy

Automba ODrumlin Area, loamy
Thomson-Cloquet Moraine Complex, rolling
Nemadji-Duluth Lacustrine Plain, clayey
Nickerson Moraine, loamy to clayey

Willow River Outwash Plain, sandy
Brainerd-Pierz Drumlin Area, loamy

Mille Lacs Moraine Complex, rolling
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Source: Minnesota Soil Atlas, University of
Minnesota, Duluth and Stillwater Sheets
(1977 and 1980).
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The drift is composed of reddish-brown, acid sand and gravel. Soils in
most of the region are sandy loam to lcam in the upper 18 to 30 inches.
Sandy loam till is within 4 feet of the surface in a few places. The

water-holding capacity ranges from moderate to low.

Original vegetation was largely northern hardwoods. Present land use is 45
to 65 percent forest, 25 to 35 percent cultivated land, and 5 to 15 percent

pasture., Aspen and other hardwoods dominate the forests.

Automba Drumlin Area - This area covers approximately 111,560 acres in
northwestern Pine and southwestern Carlton counties. It contains drumlins
which are generally oriented west. In the northern part of the region the
drumlins are oriented northwest. Toward the middle and southern portion
they are oriented west and southwest. The individual drumlin averages % to
1Jﬁile long, 1/8 mile wide and only 25 feet high. Poorly drained mineral

and peat soils separate the drumlins, R

Included in this region is the small Split Rock Drumlin Field, located near
Finlayson in northern Pine County. This field contains about 59 drumlins,
each averaging about 2,000 feet long, 500 feet wide, and 20 feet high with

westward orientation.

The till is nonlimy, reddish-brown fine sandy loam. The soils have
Hardpan characteristics between about 16 and 60 inches. Peat makes up
about 23 percent of the region. The water-holding capacity in most of the

soils is high.

The original vegetation was principally red and white pine. Tamarack and
black spruce occupied most of the peat bogs. At present, 75 to 85 percent

is forested. Aspen, mixed hardwoods, spruce and fir are the main species.

Thomson-Cloquet Moraine - This geomorphic region covers 84,680 acres in

south central Carlton and northwestern Pine counties.

The Cloquet Moraine was formed during the Split Rock phase and the Thomson

during the Nickerson phase. The topography is rolling in most of the



region but includes hilly land. Small wet depressions and peat bogs are
common. In most of the region the depth to water table is over 10 feet.

The water-holding capacity ranges from high to low.

 _The original vegetation was mainly red and white pine. Present fcrest

cover is principally aspen with minor amounts of other ﬁardwoods, spruce

and fir. Only scattered areas are in cultivation and pasture.

Nemadji~Duluth Lacustrine Plain - The WNemadji-Duluth plain covers

approximately 71,960 acres in eastern Carlton County. The region is
dominantly a flat plain deeply dissected by the St. Louis and WNemadji
rivers and their tributaries. The plain is about 400 feet above the

present level of Lake Superior.

Clays occupy about 53 percent of the region and sands another 34 percent.
The sandy soils are nonlimy and the water holding capacity ranges from high
to low. Lime is leached to depths of 16 to 32 inches in clay soils. Depth

to bedrock is variable, but generally more than 6 to 20 feet.

The original vegetation was northern hardwoods, white spruce and balsam
fir. An estimated 5-15 percent is cropland and pasture. -Aspen, mixed

hardwoods, spruce and fir are the dominant forest types.

Nickerson Moraine -~ This geomorphic region covers approximately 67,560
acres in extreme northern Pine and southern Carlton counties. This moraine
is characterized by extremely broken and irregular topography. Small wet
depressions and peat bogs are fairly common. On upland areas the depth to
water table is normally over 10 feet. 1In peat bogs the depth to water
table is 0 to 3 feet deep. Textures of the till range from loam to clay.
The drift includes areas of water sorted sand and gravel. The drift is
reddish-brown and neutral to mildly alkaline. The water holding capacity

ranges from high to low in most of the region.

Originally, the vegetation consisted of red and white pine with some upland
spruce and fir in the eastern part of the region. Present forest cover is
aspen, hardwoods, white spruce and fir. Only scattered areas are

cultivated and pastured.



Willow River Outwash Plain - This geomorphic region covers approximately

53,040 acres in north central Pine and south central Carlton counties.

The region is characterized by a nearly level to gently rolling plain.
Near Sturgeon Lake it is a well-developed pitted outwash. The water table
is normally over 6 feet deep. In the peat bogs the depth to water table is
surface to 3 feet. Part of Sturgeon Lake and two other major lakes are
located in the region. The Willow and Kettle rivers flow through the

plain.

The outwash drift is reddish-brown acid sands. The soils are excessively
drained and have a low water-holding capacity. Peat bogs make up about 10

percent of the plain.

The original vegetation was jack pine., Present land use consists of 75 to
85 percent jack pine and aspen forest. The remaining 15 to 25 percent #s

cultivated land and pasture.

Brainerd-Pierz Drumlin Area - This geomorphic region covers 48,320 acres in
western Kanabec County. It is characterized by relatively low drumlins
separated by poorly drained mineral and peat soils. The drumlins are
oriented in a general east-west direction. They range from about 1 to 2
miles long and % to % mile wide. The depth to water table is normally more
than 6 feet deep on the drumlins and surface to 3 feet deep in the low

areas.

The till is brown, sandy loam, usually stony and often dense. The eastern
part of the till is reddish-brown and in places capped with 1 to 3 feet of
silt, There is medium water-holding capacity of the soils in most of the

region.

Originally, the vegetation in the eastern part of the region was
predominantly red and white pines, Tamarack and black spruce occupied most
of the peat bogs. An estimated 45 to 55 percent of the region is forested.
Aspen dominates but the forest has other hardwoods and pines on drumlins.

Tamarack and black spruce occur on most bogs.
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Mille Lacs Moraine Complex - This geomorphic region covers approximately
24,400 acres in Kanabec County. The region is rolling to hilly, with knob
and kettle topography. Many small wet depressions and peat bogs occur.

Normally the depth to water table is over 10 feet on the knobs and zero to

6 feet deep on lower positions and peat bogs. -

The drift consists mostly of acid, reddish-~brown till, but sandy and
gravelly pockets are common. Most of the soils contain hardpans. The

water-holding capacity ranges from high to low.

The original vegetation was a mixture of red and white pine, and white
spruce with balsam fir in poorly drained areas. Some hardwoods were found
in the area. Tamarack and black spruce occur on most bogs. Aspen, maple,

basswood and oak are the main forest species.
Soils
A soil landscape unit is a group of soils generalized into a single

identifiable unit based on soil texture, drainage and color. A complete

description of each soil landscape unit is contained in the Minnesota Soil

Atlas, Duluth and Stillwater Sheets, published by the University of

Minnesota, Agricultural Extension Service (1980 and 1977). Table 2.6
describes the dominant soil landscape units within each geomorphic region

according to the classification system identified above.

There is a significant acreage of peat (partially decayed organic material)
in the Moose Lake Area. While there is growing interest in mining peat
resources for energy, the suitability of peat deposits for this use is
dependent on several factors. These include the depth and areal extent of
the deposits, the humification and botanical origin of the peat, as well as

its accessibility, and economic feasibility.



Table 2.6 Soil Characteristics by Geomorphic Region in the Moose Lake Aresa

DOMINANT
GEOMORPHIC REGION SOILS* ROOT RESTRICTIONS SOIL FERTILITY
Brainerd-Pierz LLWL Dense till layers, LLWL-med. to high
Drumlin Area NP water movement NP-low
restrictions
Mille Lacs LLWL Dense till layers, LLWL-med. to high
Moraine Complex LLPL water movement LLPL-low to med.
NP restrictions NP-low
Nemadji~-Duluth CCWL None - CCWL, CPPL-mod.
Lacustrine Plain SSWL to high SSPL, SSWL-
CCPL low to mod.
SSPL
Willow River SSWL None SSWL-1low to mod.
Outwash Plain AP AP-1low
Automba Drumlin LLWL Dense till layers, LLWL-mod. to high
Area LLPL water movement LLPL-low to mod.
AP restrictions AP-low
Thompson-Cloquet LLWL Dense till layers LLWL-mod. to high
Moraine Complex SSWL (LLWL) SSWL-low to med.
NP NP-low
Nickerson Moraine LLWL None SSWL-1low to med.
SSWL LLWL, CCWL-mod.
XLWL to high
CCWL
McGrath Till LLWL Dense till layers, LLWL-mod. to high
Plain LLPL water movement LLPL-low to mod.
LP restriction
AP
Hinckley Outwash SLWL None SLWL, SSWL, LSWL-
Plain SSWL low to moderate
LSWL LP-low
LP

*Soils are grouped into "soil landscape units" and characterized by a
four-letter ccde based on the following factors:
1. Texture of the soil material below 5 feet into sandy (S); loamy or

2.

3.

4’

silty (L); and bedrock (R).

Texture of the material above 5 feet, or a significant part of it, into
sandy (8); loamy or silty (L); and clayey (C).

Drainage with moderately well, well, and excessively drained designated
(W); and somewhat poorly, poorly, and very poorly drained designated
(P). Units with (W) designation will normally have water tables below
the rooting zone and units with (P), water tables commonly within the
rooting zone,

Color of surface soil with dark color designated (D); and light color
designated (L).

Some soils do not have a four letter symbol of a soil landscape unit,
These are soil types such as P for peat or muck; M for marsh; R for rocky
land; A for floodplains; SSR for steep, stony, rocky land; UC for
unclassified city land; and M-D for mines and dumps.

Source:

Minnesota Soil Atlas, Duluth and Stillwater Sheets, University of

Minnesota, Agricultural Extension Service, 1977 and 1980.



Water

Lakes

-———The manylakesy; streams—and-rivers—of-eastcentral Minnesota—give—this
region its particular character. There are 207 lakes (18,466 surface acres
of water) within the area over 10 acres in size (Table 2.7). Eighty-four
of these lakes are managed for fisheries. Concentrations of lakes are
related to particular land forms. The location of lakes reflects the
distribution of the major glacial moraines which were deposited throughout
central Minnesota. Most of the lakes are concentrated in a band running
from southwestern Kanabec County to just northeast of Barnum in Carlton

County.

Table 2.7. Moose Lake Area Lake Inventory.

No. of Lakes* Lake Area (acres)
Pine County : 142 11,596
Kanabec County 41 4,837
Carlton County (S%) 24 2,033
Moose Lake Area 207 18,466

*Includes all lake basins 10 acres or larger.

Source: An Inventory of Minnesota Lakes. (MN Dept. of
Conservation, 1968).

Watersheds

The area known as the St. Croix Delta forms a roughly triangular area

between the Mississippi and St. Croix River drainages and contains five of
Minnesota's 23 major watersheds (Waters, 1977). These include the Nemadji
Basin, St. Croix, Snake, and Kettle River drainages, and the Pine County

Creeks.



Vemadji Basin - The part of the Wemadji Basin that lies in Minnesota, is a
comparatively small, unspoiled river basin covering only 270 square miles,
The Upper Nemadji is a western extension of the glacier carved trough that
flows northward from Maheu Lake in northern Pine County to Lake Superior, a

distance of some 65 miles.

Formed beneath glacial waters, the surface of the WNemadji plain is

generally flat with little slope. However, the narrow, steep-sided gorges
and slumping red clay banks that characterize the Nemadji River account for
its warm, red, turbid waters. The Nemadji drops 608 feet in elevation from
Lake Maheu to Lake Superior. Periodic stormflows produce flash floods and

severe erosion.

Major tributaries include the Wet and Little Net rivers, Worth Fork and
South Fork rivers, and the Blackhoof River, the largest and longest
Minnesota tributary of the WNemadji. A number of smaller streams that,
because of their size or other ecological characteristics, play an
important role in the watershed include Hunters Creek, Skunk Creek, Deer

Creek, Mud Creek and State Line Creek.

St. Croix Basin - Formed during the glacial epoch when glacial Lake Duluth
poured meltwater down ite outlet, the St. Croix river basin covers 7,650
square miles, about one-half of which is in Minnesota. It includes major
drainages of the Snake, Kettle and Lower Tamarack rivers. The uppermost
section of the St. Croix Basin forms the eastern edge of the Moose Lake

Area, as well as the border between Minnesota and Wisconsin.

Major tributaries of the St. Croix River include the Lower Tamarack River,
Snake and Kettle rivers and the Sunrise River near Taylors Falls. The St,.
Croix drops a total of 325 feet over its 150 mile route, making for some of

the most spectacular river scenery in the midwest.
Snake and Kettle River Basins - The high divides of east central Minnesota

which separate the Mississippi River drainage from Lake Superior's

"drainages contain the headwaters of the Snake and Kettle rivers, two of
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Minnesota's most beautiful and impressive waterways. Both rivers and their
watersheds contain extremely diverse and outstanding geology, topography,

stream bank vegetation and overall recreation opportunities.

-In-all, the Snake River drains 1,020 square miles. It drops a total of 500
feet in elevation from its origin in the Solana State Forest to its mouth
some 100 miles east on the St. Croix. The Snake has many tributaries
including Hay and Spfing creeks, and Bergman, Chesley, Cowan and Snowshoe
brooks. Just north of Mora, the Knife River joins the Snake, and later
both are joined by the Ann River, Pokegama and Cross lakes. Below Pine

City there are no major tributaries.

Peak flows on the Snake River are usually caused by spring snow melt and
accompanying spring rains. Flooding in the watershed is not serious
because most stream banks in the lower watershed are high and because
numerous lakes and wetlands collect and store runoff, releasing it slowly

to the streams.

The Kettle River and its tributaries drain 1,060 square miles. The Kettle
flows some 80 miles to the St. Croix dropping a total of 500 feet in
elevation. The watershed includes approximately 80 lakes with a total area
of 10,000 acres. The watershed also includes all.or part of six state
forests. Major tributaries of the Kettle include the Split Rock and Moose

Rivers, Birch Creek and the Willow, Pine and Grindstone Rivers.

Streamflow is normally highest at spring breakup and lowest in late fall or
winter. Flooding is uncommon because of the deeply incised channel

throughout much of the lower reaches of the Kettle River.

Pine County Creeks -~ The St, Croix River, after first touching Minnesota,
flows in a westerly curve before turning south. From north of this curve,
a number of small streams drain a portion of Pine County, flowing south to
the St., Croix. These small streams--more than 40 in all--comprise a
drainage distinct from the Kettle River watershed to the northwest and the
Nemadji to the northeast, The four primary streams in the area are the

Lower Tamarack River and Crooked,VSand and Bear Creeks.



Protected Waters

Minnesota's waters and wetlands have been grouped into two categories for
purposes of regulating and encouraging the wise use and development of
major'waterbasins and watercourses. The waters involved are identified
either as "protected" or "unprotected" depending on their size, physical
characteristics and ownership of surrounding lands. Protected waters,
basins and wetlands are those waterbasins in unincorporated areas greater
than 10 acres in size. Wetlands must be type 3, 4 or 5 as defined in U.S.
Fish and Wildlife Service Circular Number 39. Protected watercourses are
those natural or altered natural watercourses that have a total drainage
area in excess of two square miles, except that officially designated trout
streams are protected waters regardless of size, Any person or agency
proposing to alter the course, current or cross-section of the state's
protected waters or wetlands must first obtain a permit from the Department
of Natural Resources. An inventory of the protected waters, wetlands and

streams within the Moose Lake Area is provided in Table 2.8.

Table 2.8. Protected Waters, Wetlands and Streams within the Moose Lake
Administrative Area.

Number of Protected Total Acreage of Length of Streams
Water/Wetland Basins Protected Water/ Designated as

County Greater Than 10 Ac. Wetland Basins Protected Waters
Carlton County* 47 2,282 ac. 254 mi.
Kanabec County 107 6,257 ac. 236 mi.
Pine County 202 13,173 ac. 588 mi.
TOTALS 356 21,712 ac, 1,078 mi.

*#Includes only those basins and streams within townships 46 north and 47
north.

Source: MN DNR, Division of Waters 1984.

Additionally, most of the basins over 25 acres in size are subject to DNR
minimum standards related to shoreland development. These standards are
administered by cbunty zoning officials, subject to DNR monitoring.
Shoreland districts include all lands within 1,000 feet of the water basins

and within 300 feet of streams. Shoreland management regulations can



affect the choice and application of various forest management practices
including clear-cutting, herbicide use and other forms of vegetaticn

control.

‘The-Kettle—and the St.: Croix rivers have been designated as part—of the
State and WNational Wild and Scenic Rivers Systems, respectively.
Regulations pertaining to these waterways are generally more stringent than
state shoreland regulations with regard to management and development

activities.
Land Use

Total acreage within the Moose Lake Area is 1,471,258 acres, including
water. Of the total érea, 734,000 acres are considered commercial forest
land, with an additional 15,000 acres classified as unproductive forest

land and 2,000 acres classified as productive-reserved forest.

Forested lands comprise 51 percent of the total Moose Lake Area (Table 8).
Forested areas also make up 51 percent of the total land area in Pine
County, 40 percent in Kanabec County and 63 percent in Carlton County. Of
the forested land in Pine County, 97 percent is classified commercial
forest land (capable of producing more than 20 cubic feet per acre of
industrial wood under natural conditions); for Kanabec County 100 percent
is classified commercial forest land; for Carlton County 98 percent is
classified commercial forest land; and for the entire Moose lake Area 98
percent is classified commercial forest land. Unproductive forest land
accounts for 89 percent of the noncommercial forest lands in Pine County,
100 percent in Carlton County and 91 percent in the entire Moose Lake Area.
Agriculture related land used (i.e., cropland, pasture, idle farmland,
windbreaks) comprise about 32 percent of the Moose Lake Area. Marsh lands

cover 12 percent of the area.



Table 2.9. Land Use in the Moose Lake Area.

Land Use (acres) Total Carlton © Kanabec Pine

Commercial forest 734,187 171,612 134,428 428,147
Cropland with trees . 2,820 0 2,820 0
Cropland-no trees 401,450 51,356 128,248 221,846
Farm-idle 4,411 ' 0 0 4,411
Farm-idle with trees 1,550 0 0 1,550
Farm-other 12,522 5,552 4,182 2,788
Improved pasture 27,035 8,230 14,375 4,430
Marsh 180,257 18,080 33,564 128,613
Productive reserve forest 1,606 Q 0 1,606
Unproductive forest 15,346 2,794 0 12,552
Urban and other 46,534 9,990 6,941 29,603
Water-census 19,460 2,384 4,269 12,807
Water-noncensus 5,194 1,378 1,272 2,544
Windbreaks 7,179 1,415 0 5,764
Wooded pasture 11,707 3,034 2,971 5,702
TOTAL 1,471,258 275,825 333,070 862,363

*Includes T46N and T47N, Ranges 15W through 21W,

Source: Jakes, 1980.

Land Use Trends

Because of expected population increases the general land use pattern in
the area will change over time, with the most drastic changes occurring in

the southern part of the area.

Increased urban and residential land demands will likely be experienced in
future years throughout the Moose Lake Area. Permanent single-~family home
development pressures will be greatest near existing population centers,
along major tramnsportation routes, and in close proximity to
environmentally aesthetic areas (e.g., forest and park lands, rivers, and
lakes). Seasonal home development is expected to occur throughout the area

near lakes, along rivers and in forested areas.

Development pressures on productive agricultural and forest lands will
increase as the population increases resulting in conversion of
agricultural land, clearing of forested lands and drainage of some area
wetlands for residential development. The southern part of the Moose Lake

Area is likely to experience the greatest/ change: marginal farms going out
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of production may revert back to forest or be converted to residential or
commercial use; some smaller, existing farms may be consolidated into
larger units; and the development of 'mew" agricultural areas from forest

lands and wetlands may occur.

Timber Resources

Forest Cover

Approximately 51 percent of the area's 1.5 million acres is forested, or
nearly 751,000 acres. More than one-half (547%) of the forest land is in
the aspen type of which 180,000 acres are a minimum of 40 years of age. On
some of the better sites these overmature and high risk aspen stands are
being replaced by northern hardwoods, which currently comprise 15 percent

of the total forest.

In some parts of the area, most notably southern Carlton and northeastern
Pine counties, the succession of hardwood stands is skewed toward the
spruce~-fir complex. Approximately 1C percent of the Moose Lake Area is
covered by softwood stands of black spruce, balsam fir, tamarack and jack
pine. Of the commercial softwood types, 1l percent are plantatioms. Other
major hardwood cover types, lowland hardwoods, paper birch, oak, and balsam
popular comprise 7 percent, 6 percent, 5 percent, and 2 percent,

respectively of the area's forest land (Figure 2.4).
Commercial Forest Land Ownership

Public owners hold 28 percent (207,000 acres) of the Moose Lake Area's
commercial forest land (CFL). The State of Minnesota is the largest public
commercial forest landowner with 18 percent. County and municipal
governments own 10 percent of the CFL, and miscellaneous federal owners own

less than 1 percent.

The remaining 72 percent (527,000 acres) of CFL is held by private owners.
Farmers are the largest group of private landowners in the scuthern half of

Carlton, Kanabec and Pine counties, accounting for roughly 40 percent of
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Figure 2.4. Major Forest Cover Types in the Moose Lake Area.
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Source: North Central Forest Experiment Station,
Forest Service, USDA, 1977.




the CFL. Miscellaneous private individuals own approximately 27 percent,
private corporations hold about 4 percent and forest industries hold

approximately 2 percent (Figure 2.5).

Commercial Forest Types . .
Softwood forest types cover 9.4 percent of the commercial forest land in
the Moose Lake Area. Acreages for the softwood types are shown in

Table 2,10.

Table 2.10. Area of Commercial Forest Land by Softwood Fcrest Type.

Forest Type Area (acres)
Black Spruce 27,000
Balsam Fir 15,000
Tamarack 12,000
Jack Pine 8,000
White Pine 3,000
Red Pine 3,000
White Spruce 1,000
TOTAL SOFTWOODS 69,000

Source: Jakes, 1980b.
Hardwood forest types cover 89.6 percent of the commercial forest land in
the Moose Lake Area. Acreages for the hardwood types are shown in

Table 2.11.

Table 2.11. Avrea of Commercial Forest Land by Hardwood Forest Type.

Forest Type Area (acres)
Aspen 393,000
Northern Hardwoods 112,000
Lowland Hardwoods 53,000
Paper Birch 44,000
Oak 39,000
Balsam Poplar 17,000
TOTAL HARDWOODS 658,000
Nonstocked 7,000
GRAND TOTAL 734,000

Source: Jakes, 1980b.



Fig.2.5 Commercial Forest Land Ownership
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Age Class Distribution of Forest Types

Age class distributions reveal the acreages of a given type within each 10
year age class. A balanced age class distribution, one in which each age

class has the same number of acres, is ideal from a timber production

standpoint for types managed on an even-aged basis. As forest stands reach
maturity and are harvested, an eﬁuivaledt acfeage should be reforested to
provide for a sustained yield of timber products. The age class
distribution of each forest type in the Moose Lake Area is listed omn
Table 2.12., The age class distributions of the aspen and northern hardwood

types are shown in Figures 2.6 and 2.7.

Fig.26 Area of Commercial Forest Land by Aspen Forest'
Type and Stand -Age Class

102.7

1-10 11- 21- 31- 41- 51- 61- 71- 81-
' 20 30 40 50 60 70 80 90
Age Class ( In years)

Source: Jakes, 1980b.
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Fig.2.7 Area of ‘CommerciaI'Forest Land by Northern Hardwood
Forest Type and Stand-Age Class
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Source: Jakes, 1980b
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Table 2.12. Commercial Cover Type Acreage by Age Class (in 1,000 acres)

Commercial - Age Class (in years)

Cover Type 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-120 121-140 141+ TOTAL
Aspen 55.6 38.8 41.5 77.5 102.7 54.2 15.5 1.9 5.3 0.0 0.0 0.0 0.0 393.0
Balsam Fir 0.0 2.0 0.0 6.0 10.2 1.3 i.2 0.0 0.0 0.0 0.0 0.0 0.0 14.7
Balsam foplar 2.9 | 1.5 1.4 1.3 4,4 2,7 0,0 1.4 0,0 1.4 0.0 0.0 0.0 17.0
Black Spruce 0.0 1.7 8.9 2.2 6.5 4,4 3.0 0.0 0.0 0.0 0.0 0.0 6.0 26.7
Jack Pine 0.0 0.0 0.7 3.8 2,0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.9
Lowland Hdws. 2.5 A.4.9 3.0 1.4 10.1 9.8 9.4 0.0 1.4 6.2 3.0 1.4 0.0 53.1
Nonstocked 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5
Northern Hdws. 1.4 5.2 3.5 16.1 22,5 22,1 18.1 6.6 8.6 3.0 2.7 1.6 0.0 111.4
Oak 1.3 3.2 0.0 6.8 11.6 4.3 7.5 3.0 0.0 0.0 1.6 0.0 0.0 39.3
Paper Birch 0.0 4.1 0.0 6.9 9.9 10.7 4.4 5.4 2.8 0.0 0.0 0.0 0.0 44,2
Red Pine 0.0 0.0 1.3 1.4 0.0 0.0 0.0 0.0 0.0 0.0 o0.0 0.0 0.0 2.7
Tamarack 0.0 4.3 0.8 0.8 3.5 0.0 1.4 1.4 0.0 0.0 0.0 0.0 O.Q 12,2
White Pine 0.0 0.0 0.0 0.0 0.0 1.4 1.4 0. 0.0 0.0 0.0 0.0 O.b 2.8
White Spruce 0.0 0.0 1.4 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,0'0 1.4
TOTAL 72.2 65.7 62,5 118.2 183.4 112,3 61.9 19.7 18.1 10.6 7.3 3.0 0.0 734.9
Source: Jakes, 1980b.



Stand-Size Class

Forest lands are separated into four stand-size classes: sawtimber,
poletimber, seedling and .sapling (restocking) stands, and nonstocked areas.
This classification is useful in determining a stand's stage of
development, the forest products it can produce, and whether or not

deforested areas are being restocked.

0f the total 734,000 acres of commercial forest land in the Moose Lake
Area, 16 percent of the area is sawtimber, 59.4 percent poletimber and 23.4
percent seedling and sapling stands. Less than 1 percent cf the commercial

forest land is nonstocked,

Hardwood forest types account for 90 percent of the sawtimber stand
acreage, 93 percent of the poletimber stands and 85 percent of the seedling
and sapling stands. Softwood forest types comprise the remainder of each

stand-size class.

Of the total 658,000 acres covered by hardwood forest types, 16 percent is
classified as sawtimber, 62 percent poletimber and the remaining 22 percent
seedling and sapling stands. In a similar comparison, 16 percent of the

total 69,000 acres covered by softwood forest types is sawtimber stands, 45

percent poletimber and 39 percent seedling and sapling stands Table 2,13),
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Table 2.13. Total Volume and Area by Commercial Cover Type and Size Class.

(Area in 1,000 acres and Volume in 1,000 cords)

Commercial Sapling/Seedling Pole Timber Sawtimber “TOTAL*

Cover Type Area Volume Area Volume Area Volume 1,000 ac. 1,000 ac.
Aspen 109 487 237 2,661 47 636 393 3,784
Balsam Fir 2 3 9 101 4 21 15 125
Balsam Poplar 6 25 7 82 4 63 17 170
Black Spruce 17 44 9 64 0 0 27 108
Jack Pine 0 0 5 65 3 38 8 103
Lowland Hardwoods 10 32 41 335 1 22 53 389
Nonstocked 0 0 0 0 0 0 8 0
Northern Hardwoods 12 43 64 738 36 527 112 1,308
Oak 4 21 24 365 11 153 39 539
Paper Birch 4 8 32 428 8 111 44 547
Red Pine 0 0 1 9. 1 34 3 43
Tamarack 6 18 6 52 0 0 12 70
White Pine 0 0 0 0 3 67 3 67
White Spruce 1 9 0 0 0 0 1 9
TOTAL 172 690 436 4,901 118 1,673 734 7,264
*Rounding error accounts for the difference in totals.

Source: Jakes, 1980b,




Timber Volume

In 1977 (the most recent survey) total net volume of merchantable timber on
commercial forest land in the Moose Lake Area was 7,264,000 cords including

approximately 1,673,000 cords in sawtimber.

Hardwood species make up 93 percent (6,737,000 cords) of the total net

volume. Volumes for the major hardwood species are:

Species Group Net Volume (cords)
Aspen 3,784,000
Northern Hardwoods 1,307,000
Paper Birch 547,000
Oak 540,000
Lowland Hardwoods 389,000
Balsam Poplar 170,000
TOTAL 6,737,000

Softwood species make up 7 percent (526,000 cords) of the total net volume

on commercial forest land. Volumes for the major softwood species are:

Species Group Net Volume (cords)
Balsam Fir : 124,000
Black Spruce 109,000
Jack Pine . 104,000
Tamarack 70,000
White Pine 67,000
Red Pine 43,000
White Spruce 9,000
TOTAL 526,000

Timber Demand and Harvest

The pulp and paper industry generates the major demand for forest products
harvested in the Moose Lake Area. Recent harvest levels for the Moose Lake
Area illustrate a substantial decline in the amount of timber cut.
Table 2.14 illustrates recent allowable cut levels for state land in the
Moose Lake Area, and Table 2.15 illustrates percentage of the allowable cut

actually harvested. Approximately 54 percent of the 1980 allowable cut



from state land was actually harvested. This figure dropped to 27 percent
in 1983. Similar figures apply to both county and private lands. The

decline was due to the slump in economic activity during this period.

—Table—2+1l4+—Allowable Cutsfor—State Land—inAcres—in the Moose Lake Area
(in acres).

1980 1981 1982 1983
Aspen~Birch 1887 1412 1434 1520
Balsam Poplar 0 0 0 0
Bottomland Hardwoods/ 596 434 391 402
Northern Hardwoods
Oak’ 0 0 0 2
White Spruce-Balsam Fir 77 48 50 73
Jack Pine 44 48 55 56
Red Pine 1 1 1 15
Black Spruce 15 83 80 89
Tamarack 36 6 6 19
White Cedar 9 3 3 3

TOTAL 2265 2035 2020 2179

Source: Moose Lake Area Staff.

Table 2.15. Percent of Annual Allowable Cut Sold.

1980 1981 1982 1983
All Species 54 . 47 34 27
Aspen Only 50 48 34 ) 27
Northern Hardwoods 61 60 59 28

Source: Moose Lake Area Staff, 1984,

Although less than 50 percent of the Moose Lake Area's allowable cut is
currently being harvested, this amount is expected to increase
substantially as other areas in the state experience greater harvest
pressure. As the demand for timber increases in traditional wood
procurement areas, demands are expected to gradually shift to the
under-utilized Moose Lake Area resource. The newly established and
expanding waferboard industry and projected expansions in the paper and

related industries will be the areas of most pronounced increase.



Opportunities For Meeting Future Timber Needs

Silvicultural Opportunities - Stand establishment, stand conversion,
improved planting stock, and thinning were all identified in‘the MFRP as -
silvicultural opportunities having potential for increasing the state's
.timberAsupplies. However, in the Moose Lake Area increased levels of
timber harvest would likely have a greater impact. Until significant
increases in demand occur in other parts of the state, however, increases
in harvest are not likely to occur. A potential method of extending the
timber resource for future harvest is by recycling (non-commercial harvest)
older age classes of aspen. Recycling without harvest would restore the
older aspen to younger age classes which would be available for harvest and
would reduce the mortality risk. All possible measures should be taken to

encourage commercial timber sales before recycling projects are initiated.

Fire Protection Opportunities - Uncontrolled wildfires can destroy
significant amounts of timber and other forest resources as well as human
lives and property. Population migration into previously uninhabited
areas, rural subdivisions, and expanded recreational activities have
increased the chance of wildfire in the Moose Lake Area. There are
opportunities to increase fire prevention by providing more prevention
information to area residents and recreationists, especially in state

forest campgrounds, day use areas, and other high hazard areas.

Efforts to make fire suppression activities flow more smoothly have been
stepped up. Pre-fire contracts for equipment and personnel have been
increased, thereby insuring better coordination and saving valuable time in

emergency situations.

Insect and Disease Control Opportunities - Disease and insect infestation
tend to be less dramatic than fires, but they decrease timber supply and
quality to a much greater degree, Protecting forested stands from insect
and disease outbreaks also helps maintain the existing timber supply.

Because of the advancing age of the forest types in the Moose Lake Area,

the timber resources are increasingly susceptible to insect and disease
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outbreaks. Accelerated harvesting of overmature aspen stands, salvage
harvests and direct control of insect and disease outbreaks, especially the

gypsy moth, are among the main control opportunities in the area.

-Soil Nutrient-and Water Opportunities — Although the material-that-remains
after a harvest can impair the establishment and growth of new stands and
increase the risk of wildfire, it has value in the nutrients it contains.
Residual biomass can also protect soils from extreme temperatures and
erosion by wind and water. WNutrient losses vary with harvest intensity.
However, maintenance of soil fertility is essential if forest productivity
is to be maintained. This is particularly important in the WNemadji State

Forest area, because of the steep topography and the highly erodible soils,

Improved Access Opportunities - The current road system permits access to a
good portion of the harvestable timber. However, much of the Moose Lake
Area is not accessible because of physical boundaries such as rivers and
streams, as well as rough and fragile or wet soils. The problem is

particularly evident in the Nemadji State Forest area.

There are opportunities for accessing additional timber through road
construction and upgrading. Any new road construction in the Moose Lake
Area will take environmental considerations into account in accordance with

the State Forest Road Plan (MN DNR-Forestry, 1982).

Opportunities for Improved Utilization - Opportunities for increased
utilization of low-quality hardwoods and greater value—added processing
exist within the area. The most favorable opportunities include combustion
of wood for energy, the production of composition boards, printing papers,
aﬁd'secondary manufacturing processes capable of utilizing relatively small
pieces of wood. Secondary manufacturing opportunities are numerous and
consist of products such as hardwood paneling, flooring, and miscellaneous

specialty products.



Plants and Plant Communities, of Special Concern

Plant Communities

The Moose Lake Area has not received a complete plant community survey, in
part because the majority of the vegetation types here are not considered
endangered., Five occurrences of special natural community types are
registered in the Natural Heritage Program's database. In a number of
cases too little information is available on the sites to determine if they
are of high enough natural quality to be considered ecologically sensitive,

Each occurrence is discussed in more detail in Appendix C.
Rare Plants

Historically the Moose Lake Area has received only casual attention by
botanists. Until recently very little floristic data has been available.
Since 1980 there have been three intensive, but limited floristic surveys.
This recent research, coupled with the meager historical data available,
documents the occurrence of three plants officially listed as special

concern species in Minnesota: Decodon verticileatus (Water-willow),

Ploygonum arifolium (Halberd-leaved tearthumb) and Tsuga canadensis

(Eastern Hemlock). Each occurrence is discussed in Appendix C.

Fish and Wildlife Resources

Fish

The Moose Lake Area has a lower concentration of fish lakes than most of
central Minnesota, but the concentration of streams and rivers is much
higher. The locations of lakes and streams generally correlates with the

forested portions of the area.

The Department of WNatural .Resources has classified lakes and streams by
ecological type and by management classification for fish and game
management. These classes are characterized by different fish communities,
which exist because of variations in the species and numbers of other

aquatic organisms, water chemistry, the shape and depth of lake basins or



stream bottoms, temperature, and characteristics of the surrounding shore
and vegetation. Most of the area's lakes are managed for centrarchids (pan
fish), but there is one deep, cold water lake managed for stream trout and

one managed primarily for walleyes (Table 2.16).

Table 2.16. Lake Management Classificatiomns,
Moose Lake Area

Stream Trout
Centrarchid (1m)
Centrarchid (sm)
Walleye - Centrarchid
Walleye

Warm Water Game Fish
Regular Winter Kill
Unclassified

w

.___‘ .
SO =W

Source: MN DNR, Division of Waters.

Forty—-one streams in the area are designated trout cstreams, primarily
tributaries of the WNemadji and St. Croix rivers. Twenty are located in
eastern Carlton County and 21.in eastern Pine County. All of the rivers in
the area except for the Nemadji (a designated trout stream) are warm water

rivers.,

Fisheries management activities on designated trout streams have consisted
of primarily survey work. Other management activities have been hampered
by the inability to obtain easements. The Willow River has been
recommended for removal from the designated list due to inability to
support trout and overall warm water status. The Sand River and the main

branch of Crooked Creek are the only trout streams stocked at this time.

The quality of water bodies depends to a great extent on the quality of the
terrestrial environment in which they are located. Lakes and streams in
forested areas tend to have higher water quality and larger, more diverse
fish populations than lakes and streams in agricultural areas. Regardless
of the primary vegetative cover type, maintenance of forest or other
vegetative buffer strips along streams and around lakes is highly
beneficial to fish. These buffer strips help shade the water, control

erosion and maintain water quality.



Minnesota waters contain 151 species of fish., Table 2,17 lists 24 species

of game fish found in the area.

Table 2.17. Game Fish Found in the Moose Lake Area.

Northern pike . Brown bullhead
Walleye Black bullhead
White bass Yellow bullhead
Muskellunge Lake sturgeon
Largemouth bass Shovelnose sturgeon
Smallmouth bass Smelt

White crappie Rainbow trout
Black crappie Brown trout
Green sunfish Brook trout
Pumpkinseed Yellow perch
Bluegill Flathead catfish
Rock bass Channel catfish

Source: MN DNR, Fish and Wildlife 1982.

0f the game.fish listed in Table 2.17, several species may be affected by
forest management. The northern pike is particularly dependent on
temporary spawning marshes for its existence. Major alﬁerations of
spawning marshes could eliminate northern pike in a given area. Rainbow,
brown, and brook trout are all dependent on cold, clear water. Shade from
overstory vegetation and consistently high quality water supplies from
forest watersheds are of particular importance. All three species of trout
are sensitive to siltation, temperature variations and excessive runoff,

especially during spawning.
Wildlife

Wildlife Habitat - The presettlement vegetation of the Moosé Lake Area was
a mosaic of five major vegetation types-—Aspen-Birch Forest, White and Red
Pine Foresﬁ, Northern Hardwood-Conifer Forest, Bog, and Swamp. Floodplain
Forest and Jack Pine Forest were minor components. The White and Red Pine
and the Northern Hardwood-Conifer Forest have undergone the greatest

alteration and old growth stands of these communities are now rare in the

region.



The major causes of alteration to these forest communities were logging and
subsequent intense fires. Many of the presettlement vegetation types were
maintained by occasional fires, but these fires in most cases were not as

intense as those which followed logging. Much of the land formerly covered

~by pine forest today supports stands of aspen-birch and jack pine.

The most extensive forest cover in the area occurs in southeastern Carlton
and eastern Pine counties where there are sizeable holdings of state and
county land. This extensive forest cover is best illustrated by the
remote eastern portion of the Nemadji State Forest which still suppérts
small populations of moose and timber wolves. Such large tracts of public
ownership provide wildlife management opportunities not available on

private land.

Recent studies suggest that many wildlife species require contiguous and
extensive forest systems. Many songbird species adapted to living in
forest interiors need large tracts of forest during the nesting season.
When a forest area is fragmented due to residential development, roads and
highways, pipelines, transmission lines, surfacé mining and agriculture,
many of these species disappear. The implications of such findings are
significant if we want to maintain the native wildlife species associated

with the forest community.

Twelve percent of the area is marsh (non-wooded wetland), including 15
percent of Pine County, 10 percent of Kanabec County, and 7 percent of
Carlton County. In the Moose Lake Area there are 21,712 acres of protected
waters and wetlands. Many values of wetlands have been documented but
wildlife values are perhaps the most visible, particularly for waterfowl
and furbearers. These species are normaliy associated with the type 3, 4,
and 5 wetlands.* Many of the wetlands in the Moose Lake Area are type 2,
which are particularly important for sharp-tailed grouse and sandhill
cranes. As these wetlands convert from type 2 to type 6 (shrub swamp),

largely due to fire control, habitat for these species is reduced.

*Wetland types are defined in Circular 39, Wetlands of the United States,
1971 Edition, U.S. Department of the Interior.



Wildlife Habitat Trends - Major land conversions and habitat changes have
altered the distribution of wildlife species in the Moose Lake Area. Moose
formerly ranged throughout Pine and Kanabec counties. The peripheral range
of caribou used to extend southward through northern Pine and Kanabec

counties, and elk ranged from the prairie to the hardwoods in the southern

part of the Moose Lake Area. Prior to 1860, white-tailed deer were rare.

Logging, subsequent fires and settler activity changed the habitat to types
that favor transitional zone, prairie, and farmland species of wildlife
(e.g., sharp-tailed grouse, white-tailed deer, and ring-necked pheasant).
These habitat conditions persisted until the mid 1960's when maturing
forests, improved fire control, and farm abandonment in the forested parts
of the Moose Lake Area again began to favor presettlement wildlife species.
These habitat changes are still occurring. Due to past and current market

conditions, timber harvesting has not offset the trend.

Better soils, primarily in the southern part of the area, have favored
continuance of agricultural operations. Although some drainage occurred in
the period 1900-1925 which affected wetlands in the area, some legal
ditches were filled or became blocked over the years, partially reclaiming
wetland habitat. Ditch cleaning operations, however, have increased within

the last 10 years and new private ditches have been dug.

Agricultural operations have been modified greatly from the first "stump"
farms, Within the past 10 years row crop production has increased greatly,
in some cases providing supplemental food for wildlife. Row crop
production has not pre-empted excessive amounts of nesting cover as
agricultural practices are diversified to include both dairy and crop
operations. WNevertheless, woody cover and forest land in the agricultural
areas are continually subject to pressures from clearing, resulting in a

loss of wildlife cover.

Fire control affects habitat in the agricultural areas as well as in
forested areas. For example, Type 1 and 2 wetlands are gradually
converting to Type 6 (shrub swamps). As a result, open wetlands that
provide habitat for sharp-tailed grouse, sandhill crane, and other speices

are deteriorating due to natural succession.



Trends in Use of Wildlife Resources - Wildlife provides diverse
opportunities for hunting, trapping and nature observation in the Moose
Lake Area. In 1982 21,210 resident hunting licenses, 814 trapping
licenses, 169 nonresident hunting licenses and 1,591 state waterfowl stamps
were-sold—in-Pine; Kanabec and Carlton counties. Revenues from these sales
totaled $327,512. In conjunction with these sales figures, the issuing fee
revenue has an immediate impact on the local economy. In 1982 this
represented a $22,000 direct return to the economy in these three counties.
In addition to the sales in Pine and Kanabec counties, many of the Carlton
County sales and a good number of license sales in the Twin Cities area can

be attributed to hunters who use the Moose Lake Area.

Because of its proximity to the Twin Cities the Moose Lake Area receives a
considerable number of hunters from the metropolitan area. According to
data collected from deer registration stations from 1972 through 1977,
hunters from Anoka, Chisago, Dakota, Hennepin, Isanti, Ramsey and
Washington counties accounted for a harvest ranging from 43 percent to 48
percent of the total deer taken and registered in Pine and Kanabec
counties. During this same period the deer taken by county residents

ranged from 38 percent to 45 percent of the total.

Firearm deer hunter car counts indicate an apparent increase in the number
of deer hunters from 1977 through 1981 in east-central and southern Pine
County with numbers of cars decreasing in 1982. These car counts provide
an index of use on public land. In the Chengwatana State Forest on the
first day of the firearms deer season, the average number of cars on a
four mile segment of road has been 99 with a range from 65 in 1977 to 145
in 1982,

Generally the numbers of big game licenses sold in the Moose Lake Area have
been on an upward trend with firearm deer licenses increasing from 9,141 in
1977 to 12,657 in 1982 due to a higher deer population, Hunting deer with
bow and arrow has become increasingly popular with license sales climbing
from 511 in 1977 to 1,351 in 1982, Some bear hunting is done with archery
equipment but the majority of bear are hunted with firearms, with license
sales increasing from 216 in 1977 to 750 in 1981. Beginning in 1982, bear

licenses were allocated under a permit system.
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In contrast small game license and trapping license sales peaked in 1980.
In 1977 small game license sales totaled 6,963. 1In 1980 they totaled
9,077. By 1982 they had dropped to 6,837, with the largest decrease in
1982. In 1981 the largest drop in sales occurred in Carlton County,
probably as a result of the cyeclical low in the ruffed grouse populations.
The same grouse cycle occurred in Pine and Kanabec counties but hunters

probably tended to shift to pheasants.

Trapping license sales increased from 408 in 1977 to 917 in 1980, then
" decreased to 673 in 1982. During this time period a separate beaver

trapping license was required, with sales rising from 281 to 574 in 1977
and 1980, respectively and decreasing to 465 in 1981. The peak license

sales in 1980 coincided with a drop in the price of furs.

Waterfowl stamp sales totaled 2,169 in 1978 and peaked at 2,235 in 1979.
In 1980 they decreased to 2,087.. There were further decreases in 1981 and
1982 to 1,595 and 1,591, respectively. ‘

Data documenting the ndnconsumpfive use of wildlife in the Moose Lake Area
are extremely limited. The St. Croix River Valley with its wide array of
parks, forests and rivers attracts numerous year-round visitors, many of

whom spend considerable time enjoying wildlife, particularly birdwatching.
Birdwatching, a fast growing wildlife recreation activity, is estimated to
account for expenditures in excess of $30 billion dollars annually in Worth

America.

Wildlife in the Moose Lake Area - There are 210 species of birds, 49
species of mammals and 27 species of reptiles and amphibians reported in
the Moose Lake Area., An additional 20 species of birds can be considered

as casual migrants or nesters, irregular migrants or accidental.

Because of the large number of wildlife species, it is impractical to

consider each species individually. Complete species lists for the area
are presented in Appendix A. The following discussion is limited to major
game species and certain species that receive special consideration, such

as those on Minnesota's official endangered species list,



Table 2.18 lists 25 of the principal game species found in the Moose Lake

Area.

Table 2.18. Principal Game Species Found in the Moose
Lake Area,

White-tailed deer Muskrat

Black bear Gray squirrel

Moose Fox squirrel

Beaver Cottontail rabbit
Porcupine Ruffed grouse
Showshow hare Sharp-tailed grouse
Bobcat Ring-necked pheasant
Coyote American woodcock
Raccoon Canada goose

Red fox Mallard

Gray fox Blue~winged teal
Otter Wood duck

Mink

Source: MN DNR, Section of Wildlife, 1984.

All of these species are affected to varying degrees by forest management
practices. Primary management for most of these species involves either
maintenance of a variety of timber age classes and permanent openings,
protection of den or nest trees, mast trees, and wetlands, or a combination
of these practices. Specific information on these species is provided in

Appendix B.
Nongame Wildlife Species
Table 2.19 lists 19 species of known or probable occurrence in the Moose

Lake Area that are officially designated as endangered, threatened, or of

special concern in Minnesota.



Table 2,19, Wildlife Species that are Endangered, Threatened,
or of Special Concern in Minnesota that Occur or Probably
Occur in the Moose Lake Area.

E = Endangered F = Federal

T = Threatened S = State

S = Special Concern
Peregrine falcon (E, F and S) Osprey (S, S)
Bald eagle (T, F and S) Sandhill crane (S, S)
Gray wolf (T, F and S) Upland sandpiper (S, S)
Loggerhead shrike (T, §) Wilson's phalarope (S, S)
Wood turtle (T, S) Short-eared owl (S, S)
Blanding's turtle (T, S) Louisiana waterthrush (S, S)
Keen's myotis (S, S) Snapping turtle (S, S)
American bittern (S, S) Fox snake (S, S)
Red-shouldered hawk (S, S) Eastern hognose snake (S, S)

Western hognose snake (S, S)

Source: MN DNR, Section of Wildlife, 1984.

The majority of these species are affected by forest management practices.
Management needs vary depending on the species, and in some cases aie not
well documented. Specific information on these species is included in

Appendix B, as is information on colonial waterbird nesting sites and bat

caves.

Fish and Wildlife Management Opportunities. - There are three major ways to
meet prospective demands for fish and wildlife comnservation, fishing,‘
hunting, and wildlife observation in the Moose Lake Area: 1) habitat
retention, 2) habitat management, and 3) research, surveys and harvest

regulations.

Maintaining high water quality is especially important in retaining
fisheries and also benefits wildlife that live in the water or feed on
fish. Maintaining forest or other vegetative buffer strips along streams
and around lakes is highly beneficial to fish as well as to aquatic and
riparian wildlife. These buffer strips help shade the water, control

erosion, maintain water quality, and provide habitat.

Several kinds of habitat in the Moose Lake Area are in short supply or are
disappearing from the scene. These habitats are critical if we are to

maintain the rich diversity of wildlife that now exists. Special



consideration should be given to the protection and management of these

critical habitats.

Oak stands are of special importance to wildlife. The acorn crops produced

by oak trees provide an important and highly preferred food supply for
wildlife. Black bears will travel for miles to feed on acorns in the fall.
Acorns are also relished by deer, squirrels, raccoons, wood ducks, mallards
and grouse., 0Oak treeé are used for dens and oak leaves supply nest
material. Natural regeneration of oaks is poor in some areas due to
competition from other tree species and wildlife browsing. Remaining oak
stands should continue to be carefully delineated, especially where they
are mixed with northern hardwoods. Oak stands need to be carefully managed
to prevent the loss of the oak type, to increase mast production and to

expand oak stands where possible.

There are only a few scattered stands of white cedar in the Mcose Lake
Area. This forest type is heavily used by deer for winter cover and food.
The white cedar type is in jeopardy because a universally successful method
of regenerating cedar stands has not been discovered. Acid soil conditions
and browsing by deer prevent the growth of seedlings. Where cedar trees
océur, the stands should be maintained for as long as possible. More
research and experimental management needs to be done with cedar to find a

method for establishing new stands.

Transition habitat is midway between the prairie and forest environment.
It is an open habitat consisting of a mixture of grass, brush, trees and
marsh. This type provides critical habitat for a variety of wildlife
species., Transition habitat is being squeezed out by certain land use
practices. Most of this habitat type has been drained and farmed or has
reverted to trees and brush. Portions of selected open areas on state
lands such as old fields, forest openings, upland brush and other poorly
stocked sites should be preserved to save a remnant of the transition
habitat type. A management program of prescribed burning and shearing of

selected lowland areas that have reverted to brush is also needed.



Wildlife and fisheries manégers and foresters should become more involved
in influencing local planning decisions and increasing the awareness of
developers, farmers, and local planning commissions about the effects of
forest land conversion on fish and wildlife. Wonindustrial private forest
llandowners should be encouraged to maintain the forest cover on their land
through improved property tax incentive programs, increased technical
assistance from the Division of Fish and Wildlife and Division of Forestry,

and increased financial assistance using cost~share programs.

Coordination of timber, wildlife, and fisheries management activities in
the Moose Lake Area is extremely important in maintaining and improving
fish and wildlife habitat. WNorthern pike spawning marshes and trout

streams are especially vulnerable and should be protected during forest
management activities. The DNR's Forestry/Wildlife Guidelines to Habitat
Management should be followed to as great an extent as possible in forest

and wildlife management.

Maintaining a diverse and varied forest in terms of stand type, stand size
and age class is critical to wildlife management. Over 200 kinds of
animals use the Moose Lake Area forest for breeding habitat. Each species
has its own unique habitat requirements, many of which are unknown to man.
A varied forest environment is essential to provide for these many habitat
needs. A diverse forest is also more ecologically stable because it
provides natural protection against insects, disease and fire. 1In order to
avoid decreasing forest diversity, forestry practices should be done in

accordance with the Forestry/Wildlife Guidelines to Habitat Management.

Attention should also be given to measuring the economic value of the
non—-timber crops of wildlife, berries and recreation produced by the forest
each year. These crops are dependent upon forest diversity and their value
may rival the value of timber produced. The fruit producing plants,
including blueberries, strawberries, raspberries, juneberries and choke
cherries, provide food for a myriad of wildlife as well as humans. These
fruit producing plants require open, sunny sites and periodic fire to
remain abundant and productive. The production of berry crops in the
forest has been given very low priority. More attention needs to be given

to the promotion of berry production in the forest.



The remote eastern portion of the Nemadji State Forest has been mentioned
previously in the context of habitat for moose, timber wolves and other
forest interior species., It is important to maintain this habitat for

those species less tolerant of human activity as well as for those people

who “enjoy solitude in the outdoor experience. The Moose Lake Area is
heavily used during the hunting season, with most of the forested land
accessible through road and trail systems. In this remote area access

should be limited and any trails or development work carefully planned.

More intensive fisheries survey work is needed in the Moose Lake Area.
Fisheries management activities could then be guided by more complete
survey findings. Additional inventory work is needed on virtually all of
the plant and animal species that are endangered, threatened, or of special
concern. Surveys of remnant old growth stands of White and Red Pipe Forest
and Northern Hardwood-Conifer Forest are also needed. Forest and wildlife
managers need to be informed about the location of unique natural features

in order to protect them during management activities,

The effects of wildfire control on forest and wetland habitats in the Moose
Lake Area should receive more research emphasis. A greater effort should
be made to use and evaluate the effects of prescribed burning. on selected

habitats in the Moose Lake Area,

Recreation Resources

The Moose Lake Area lies between the two largest population centers in
Minnesota, the Twin Cities metropolitan area and Duluth. Major access to
the area is provided by Interstate Highway 35, with driving times ranging
from one to two hours, depending on destination, from both population
centers., The area itself is sparsley populated and its forested lands and

water resources provide an excellent base for outdoor recreation.

The area's large public land base provides opportunities for dispersed
recreation activity such as hunting and nature observation, as well as

providing the land area necessary for trail networks.



The major recreational amenities in the area include the St. Croix, Kettle,
and Snake rivers. The St. Croix is a WNational Wild and Scenic River, the
Kettle is a State Wild and Scenic River, and all three rivers are state
canoe and boating routes. Lakes in the area also provide recreation
opportunities, Major recreational amenities in counties surrounding the
Moose Lake Area include the St. Louis and Rum rivers, Lake Superior and

Lake Mille Lacs.
Area Recreation Facilities

The Moose Lake Area contains a number of well developed recreational
facilities (Table 2.20). Most major public facilities are administered by
the Minnesota Department of Natural Resources. The DNR, Division of Parks
and Recreation administers the 31,482 acre St. Croix State Park, the 4,351
acre Banning State Park, and the 951 acre Moose Lake State Recreation Area.
The DNR's Trails and Waterways Unit administers most area public water
accesses, canoe and boating route rivers and canoe campsites, the entire
Minnesota-Wisconsin Boundary Trail, and many miles of grants-in-aid trail.
The DNR, Division of Forestry administers 6 campgrounds and one day use
area. Forestry also has operational responsibility for 225.8 miles of

trail which includes 78 miles of the Minnesota-Wisconsin Boundary Trail.

Detailed descriptions of Division of Forestry administered recreation

facilities are included in the Recreational Sub-Area Plan (Appendix G).

Other major public recreation providers include the Wational Park Service,
which administers the St. Croix Wational Wild and Scenic River; the
Minnesota Department of Transportation, which provides highway rest areas;
and local units of governﬁeht, which provide county and municipal parks.
The Wational Park Service is also the lead agency for the North Country
National Scenic Trail which is proposed to pass through the Moose Lake

Area.

Private sector recreation facilities include 18 campgrounds and 3 group

camps with 825 and 467 sites, respectively. Private resorts are few.
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Table 2.20. Summary of Moose Lake Area Recreation Facilities.

Type of Facility

Carlton County*

Kanabec County

Pine County

Total

State Forests

Wildlife Management Areas
Wildlife Refuges (Nat.)

Trails
X~-C Skiing
Interpretive
Hunting
Horseback Riding
Biking
Snowmobiling
Hiking
State Parks
Rest Areas
County Parks
Municipal Parks
Campgrounds
Public
Private
Public Group
Private Group
Canoe Campsites
Campsites
Public
Private
Public Group
Private Group
Beaches
Public
Private
Picnic Grounds
Public
Private
Picnic Sites
Public
Private
Monuments

Wild and Scenic Rivers
Canoe and Boating Routes
Scientific and Natural Areas

Public Accesses

2 - 9,712 ac.
1 - 160 ac.

1 - 4.0 mi.

247

2 - 11,176 ac.
9 -~ 9,077 ac.

2 - 22.9 mi.
1 ~-1.0 mi,

11

5 - 128,766 ac.

9 -~ 1,389 ac.

1 - Sandstone NWR
3 - 34.0 mi.

3 -12.0 mi.

5 - 149.8 mi.
1 - 6.0 mi.
10 - 289.0 mi.

7 - 239.8 mi.

2 - 35,833 ac.

309
405
467
427

1 - 593 ac.
28

8 - 149,654 ac.
19 —310,626 ac.
1

4 - 38.0 mi.

3 - 12.0 mi.
40 - 963.5 mi.
5 - 149.8 mi.
1 - 6.0 mi.

18 - 515.9 mi.
9 - 241.8 mi.
3 - 36,784 ac.
12
2
17

11
18
3
9
5

367
825
467
674

188
107
5

2 - Snake-Kettle
3
1 - Kettle River
42

*T46N and T47N, Range 15W-21W.
Source: MN DNR, Office of Planning.

State Co—nrehensive Outdoor Recreation Plan (SCORP) 1979,




Major recreation facilities in counties surrounding the Moose Lake Area
include Jay Cooke, Wild River, Father Hennepin and Mille Lacs Kathio state
parks and the Spirit Mountain Recreation Area which is administered by the

city of Duluth.

Projections of Future Recreational Demand

The State Comprehensive Outdoor Recreation Plan (MN DNR, Office of

Planning, 1979) projects the occurrence levels for outdoor recreation
activities in Minnesota and for 13 economic development regions within the

state. These projections must be considered along with the existing supply

of and demand for recreational facilities and amenities in the area in

order to accurately determine development needs and priorities,

Some of

the projected recreational activity levels for the economic development

region that includes most of the Moose Lake Area are listed in Table 2.21.

Table 2.21.

Projections of Summer. and Winter-Recreation Occasions Occurring in Region 7E¥

% Change % Change % Change % Change
Activity 1978 1980 78-80 1985 80-85 1990 85-90 1995 90-95
Backpacking 15,763 16,000 1.5 16,389 2.4 16,596 1.3 16,432 -1.0
Recreation -
Bicycling 1,319,822 1,316,521 -0.3 1,381,994 5.0 1,549,162 12,1 1,711,415 10.5
Camping 372,990 379,783 1.8 398,585 5.0 421,857 5.8 441,220 4.6
Stream
Canoeing 63,851 66,133 3.6 69,566 5.2 72,283 3.9 74,700 3.3
Hiking 195,059 200,532 2.8 212,371 5.9 229,971 8.3 247,155 7.5
Horseback
Riding 67,117 68,196 1.6 73,799 8.2 87,190 18.1 98,050 12,5
(trail)
Picnicking 331,162 339,004 2.4 365,198 7.7 397,433 8.8 416,265 4,7
Swimming 917,577 917,071 -0.1 928,493 1.2 998,241 7.5 1,081,171 8.3
Trail Biking 25,154 24,234 -3.7 25,972 7.2 30,259 16.5 33,662 11.2
Cross
Country 73,853 77,190 4.5 83,087 7.6 92,987 11.9 95,542 2,7
Skiing
Snowmobiling 656,448 566,719 0.2 © 618,897 9.2 692,591 11.9 742,894 7.3

*Region 7E includes Pine, Kanabec, Mille Lacs, Isanti and Chisago counties.

Source:

MN DNR, Office of Planning, 1979.
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Based on these projections. the SCORP report recommends substantial
increases in snowmobile and hiking trail mileage, hunting availability,
swimming and bicycling opportunities, and in the development of camping and

picnic facilities. Also recommended are efforts to increase the number .and

awareness of public water accesses for canoe and boating use..

Proposals to develop additional recreation facilities and expand
récreational opportunities in the Moose Lake Area must consider current and
potential use of existing facilities, natural features in the area,
emerging social and economic trends, and changing public preferences for
outdoor recreation. The opportunity also exists to increase public
awareness of existing recreational facilities through advertising, signing,

mapping and better information distribution.
Recreation Potentials

The recreation resources of Economic Development Region 7E differ greatly
from those found in other parts of the state. Given current trends
concerning desired recreatiomal outings, energy availability and pricing,
and this region's relatively close proximity to the metropolitan area, the
resources of this region may be given a second look by recreators, both

regional citizens and tourists.

The region's woodlands offer a wide range of recreation potentials. A good
portion of this area is presently in state forests and wildlife management
areas. The Snake River State Forest in Kanabec County and the St. Croix
State Forest in Pine County have recreation potential in terms of
additional trail development, both summer hiking and winter cross-country
skiing. WNorthern Kanabec County contains extensive mixed forested areas of
rolling topography, with outstanding potential for cross-country ski trail
development. An annual ski race drawing international competitors is held

in this area.

The state forests in the area could provide additional overnight camping
areas. The numerous smaller lakes and streams of these forests have

potential for semi-primitive campgrounds. This type of camping experience



with emphasis on nature observation and limited dependency on motorized

recreation is increasing in popularity.

Another major water related resource of the region is its many miles of
rivers. Their recreation potential lies in their development as canoeing
routes for nature observation and fishing. The Kettle, Snake and St. Croix
rivers are part of the State Canoe and Boating Route System. Each river

offersAopportunities for canoceing with minimum skill levels.

The Kettle River with Hell's Gate Rapids at Banning State Park, and the
Snake River with Upper and Lower Snake Falls are two of the finest
whitewater rivers in the state. Developed campsites along these rivers are
not properly spaced or abundant enough to provide for canoeist needs. The
opportunity exists on forestry administered land to provide some campsites
for canoeists. Another opportunity exists to better promote these rivers
through the Canoe and Boating Route Program administered by the DNR Trails

and Waterways Unit.

Pine and Kanabec counties contain many.smaller‘lakes with potential as
fishing lakes. Many of these lakes are too small for active recreation
associated with larger lakes, such as water skiing and pleasure boating.
Public access development on many of the region's smaller lakes would

provide expanded facilities for local and non-local fishermen,

Camping, hunting, fishing, birdwatching, and cther recreational activities
in the area could be increased through better information dispersal,

signing, and mapping. Specific recreational development opportunities for
Division of Forestry administered land are described in the Moose Lake Area

Forest Recreation Sub-area Plan (Appendix G).



LAND ADMINISTRATION

0f the 1,471,258 acres in the Moose Lake Area, 320,350 acres are publicly

owned including 223,748 acres of DNR administered land, 92,221 acres of

county land and 4,381 acres of federal ownership. Private lands comprise
1,150,908 acres or 78 percent of the total area. The Division of Forestry
presently administers 172,403 acres and the Divisions of Parks and
Recreation and Fish énd Wildlife administer 36,784 acres and 11,700 acres,
respectively. The remaining DNR land is administered by other units.
Within the state forest boundaries, 82 percent of the land is state

administered, the rest is administered by the county and private interests.

Department of Natural Resources

The DNR administers 223,748 acres of land in the Moose lLake Area. This
includes 19,127 acres in southern Carlton County, 23,547 acres in Kanabec
County, and 181,074 acres in Pine County. Approximately 90 percent of the
DNR administered lands are included in management units such as state
forests, staté parks, and wildlife management areas. Table 2.22 lists the
DNR management units located in the Moose Lake Area. The 10 percent of the
bNR administered lands outside of management units consists of tracts
ranging in size from a few hundredths of an acre to several hundred acres.
The lands outside of management units are administered by the Division of
Forestry. The lands administered by the various DNR divisions are

described in greater detail below.

Division of Forestry - The Division of Forestry administers all or part of
eight state forests located in the Moose Lake Area. There are also 19
acres of administrative and scattered state forest land in the area. These
parcels are typically office and fire tower sites. The division
administers 149,713 acres, or 82 percent of the land within the statutory
boundaries of the state forests. The remaining land within state forests
is primarily private land. The current boundaries of all state forests are

described in Minnesota Statutes Section 89.021.
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Table 2,22.

DNR Management Units in the Moose Lake Area

{6
[7

(8
[9

[10
[11

[12
[13

Source:

acres.

] None of the sites listed as Administrative and Scattered State Forests
in the Land Ownership/Classification Report are included in MS 89.021,
Subd. 56 which describes the statutory boundaries of Administrative
and Scattered State Forests.

] Pine County = 572 acres, Carlton County = 33 acres.

] DNR administered water access sites outside of other DNR management
units only.

] NA = Not Applicable.

] Carlton County = 7,429 acres, Kanabec County = 3,246 acres, Pine
County = 12,015 acres.

] Boundary Acreage as listed on Minnesota Outdoor Recreation Area
Inventory maps unless otherwise noted.

] Acreage based on statutory description assuming 640 acres per section.

] Boundary acreage listed in Banning State Park Management Plan.

] Minnesota SCORP, Table 3-S.06

MN DNR, Bureau of Land, 1984.

Management Unit Boundary DNR Management Unit Loundary DNP.
Type and Name County Acreage (10), Acreage (1) Type and Name County Acreage (10) Acreage (1)
STA1E FORESTS Fish Lake Improvement Kanabec (?) 1
Chengwatana(2) Pine 23,360 16,377 Grindstone River Improvement Pine (") 54
D.A.R. Pine 640 360 Hinckley Bass Rearing Pond Pine (&3] 33
Fond du Lac{2] Carlton 40 . 40 Knife Lake Improvement and Kanabec (7) 17
General C.C. Andrews Pine 7,760[11) 5,213 Spawning Area
Nemadji Carlton/ 97,040 90,480(3) Quamba Lake Spawning Area Kanabec (7) 16
Pine
Rum River Kanabec 4,000 3,357 SCIENTIFIC & NATURAL AREAS
St..Croix Pine 42,105(13) 26,048 Ketcle River Pine 761 593
Snake River(2] Kanabec 8,320 7,819
Administrative and Scattered Carlton/ 0[5} 19{4) STATE TRAILS
Kanabec/ Minn-Wisc Boundary Trail{2} Pine/ NA{8] 605(6]
Pine Carlton
STATE PARKS WILD AND SCENIC RIVERS
Banning Pine 5,899(12) 4,351 Kettle River Pine (?) 497
Hoose Lake Carlton 965 951
St. Croix Pine 34,037 31,482 WATER ACCESS SITES(7]
: Ann Lake (south shore) Kanabec NA 1
WILDLIFE MANAGEMENT AREAS Bass Lake Pine NA 3
Ann Lake Kanabec 2,006 1,614 Fish Lake (south shore) Kanabec NA 2
Bean Dam Kanabec 1,216(?) 200 Grindstone Lake Pine NA 2
Dye Carlton 160 160 Island Lake Pine NA 1
Five Lake Kanabec 280 280 Lake Eleven Kanabec NA 1
Gravel Pit #3084 Kanabec 11 11 Lake Twenty-nine Carlton NA 12
Hay-Snake Kanabec 880 240 Lewis Lake Kanabec Na 4
Kectle River Pine 22 22 Mod Lake Kanabec NA 1
Mark Pine 80 80 Oak Lake Pine NA 2
McGowan Pine 124 124 Pokegama Lake Pine NA 3
Mille Lacs|2] Kanabec 6,295 5,655 Pomroy Lake Kanabec NA 1
Moose Pine 46 46 Sand Lake Pine NA 1
Pine V&S | Pine 76 76 Snake River Kanabec NA 3
Pine V&S 2 Pine 80 80 Snake River Pine NA 2
Pine V&S 3 Pine 80 80 Sturgeon Lake Pine NA 1
+ Pine V$S 4 Pine 281 281
Rice Creek(2] Kanabec 636 599 DEPT. ADMINISTERED LANDS
Rock Pine 600 600 NA Pine ‘NA 1,091
Tosher Creek Kanabec 535 306
whited Kanabec 275 173 WATERS OR MINERALS LANDS
NA Pine NA 6
FISHERIES MANAGEMENT AREAS
Barnes Spring Pond Pine (?) 120 FORESTRY ADMINISTERED LANDS
Big Pine Lake Flowage(2] Pine - (? 51 NOT IN STATE FORESTS :
Blackhoof River Improvement Carlton ) 781 Undedicated lands Carlton/ NA 22,690(9)
Cross Lake Spawning Area Pinc (?) 16 l;inabec/
ne
Notes:
[1] DNR administered acreage as listed in Table 2 of the "DNR Land
Ownership/Classification Report" dated 7-1-83. Rounded to nearest
acre.
[2] Moose Lake Area portion only. Parts of this management unit are
located outside of the Moose Lake Area.
[3] Carlton County = 9,712 acres and Pine County = 80,768 acres.
[4] Carlton County = 9 acres, Kanabec County = 3, and Pine County = 7



The Chengwatana State Forest is located along the Kettle and St. Croix
rivers in southeastern Pine and northeastern Chisago counties. Chengwatana
means "Town of Pines" and is derived from the old village and trading post

organized in 1850 at the Cross Lake outlet of the Snake River. This

village seérved as the county seat from 1860-1872. The Chengwatana State
Forest was established by the legislature in 1953 (Minn. Laws 1953, Chapter
292). At that time the forest consisted of portions of Chengwatana and
Munch townships. In 1963 the forest waé expanded (Minn; Laws 1963, Chapter
332) to include land along the St. Croix River in southeastern Pine and
northeastern Chisago counties. The Pine County portion of the forest
contains approximately 23,360 acres, of which 16,390 are administered by
the Division of Forestry. Over 12,000 acres are tax-forfeited lands
managed by the state (50-50 lands). The remaining division administered
lands consist of gift, trust fund and purchased land. The 600 acre Rock
Wildlife Management Area administered by the Division of Fish and Wildlife

is located within the forest boundary,

The Daughters of the American Revolution (D.A.R.) State Forest is located
north of Askov on State Trumnk Highway 23 in Partridge Township. The D.A.R.
was instrumental in the establishment of this forest in 1943 (Minn. Laws
1943, Chapter 171); The division administers 360 of the 640 acres within
the statutory boundary. All of the state land in the forest is school
trust fund land., A small state forest campground has been constructed

there.

There is a 40 acre portion of the Fond du Lac State Forest in the Moose
Lake Area., The rest of this forest is located in northern Carlton and
southern St. Louis counties. This parcel in Skelton Township was acquired

as a Land Utilization Project.

The General C.C. Andrews State Forest is located along Interstate 35
between Willow River and Sturgeon Lake. There is also a non~contiguous
section lying about 4 miles east of the main part of the forest.
Established in 1943 (Minn. Laws 1943, Chapter 171), the forest was named
for Christopher Columbus Andrews, a Civil War veteran and an early
proponent of forestry in Minnesota. One of the two state tree nurseries is

located in the forest. The division administers 5,213 of the 7,760 acres



within the statutory boundary. The division administered land consists of
purchased land (2,253 acres), 50-50 tax-forfeited land (1,653 acres), and
school trust fund land (1,307 acres).

The WNemadji State Forest is located along the Minnesota-Wisconsin boundary
in southern Carlton and northern Pine counties. The forest was originally
established in 1935 (Minn. Laws 1935, Chapter 372). The forest boundary
encompasses 97,040 acres of which 90,480 are administered by the Division
of Forestry. Almost all of the division's land in the forest is either
50-50 tax-forfeited or trust fund land. At the turn of the century this
area was the scene of heavy logging. The Nemadji, Willow, and Tamarack
watersheds were used to transport logs to mills downstream. Later, the
area between WNickerson and Holyoke was criss-crossed with temporary
railroad spurs bringing pine logs to a large mill east of Nickerson on
Delongs Lake. The logging activity dwindled to small logging camps cutting
railroad ties, cedar shingles, barrel hoops, pulpwood and fuelwood. A few
hardy settlers moved in to farm the land and numerous large fires burned

the cutover area.

The Rum River State Forest is located in western Kanabec and eastern Mille
Lacs counties. The Kanabec County portion of the forest comnsists of 4,000
acres in Kanabec and Ann Lake townships, There is a non-contiguous section
of the forest lying within the boundaries of the Mille Lacs Wildlife
Management Area. Establighed in 1935 (Minn. Laws 1935, Chapter 372) the
Division of Forestry administers 3,357 acres in the Kanabec County portion
of the forest. This includes 2,387 acres of trust fund land and 970 acres
of 50-50 tax-forfeited land. Originally the forest contained only trust
fund lands. In the 1950's tax-forfeited lands, the abandoned farms, were

turned over to the state By the counties.

The St. Croix State Forest is located along the St. Croix River in east
central Pine County, north of State Trunk Highway 48. The St. Croix State
Forest was established in 1931 (Minn. Laws 1931, Chapter 124). The forest
contains 42,105 acres of which 26,048 are administered by the division.
The division administered lands include 4,339 acres of trust fund land,
21,703 acres of 50-50 tax~forfeited, and 6 acres of purchased land. The

St. Croix River figured heavily in the movement of pine logs from Pine



County to sawmills in the Twin Cities area. Evidence of numerous logging
dams on tributaries to the St. Croix River can still be found scattered
throughout the St. Croix Forest. The small dams were constructed to hold

back volumes of water so that sufficient flow would be available for

floating the logs to the St. Croix. As the virgin pine became depleted,
settlers moved into the area and began to further clear the forests for

farming. During the late 1800's numerous land clearing activities were
ongoing, with the Great Hinckley Fire of 1894 burning over parts of the
forest. Continuing into the 20th century, smaller wildfires burned over
most of the area until the 1930's. Much of the area held by settlers and
large timber companies became tax-forfeited and was turned over to the

state to manage as a state forest in 1931,

The Snake River State Forest is located 15 miles north of Mora in northern
Kanabec County. Established in 1969 (Minn. Laws 1969, Chapter 257), the
Snake River is one of Minnesota's newest state forests. The Division of
Forestry administers 7,819 of the 8,320 acres within the forest boundary.
There are 7,497 acres of 50-50 tax-forfeited land, 282 acres of trust fund
land, and 40 acres of purchased land administered by the division. The 200
acre Bean Dam Wildlife Management Area is also located within the state
forest boundary. There is one day—usé recreation area, a small recreation

trail and 4.3 miles of forest road.

There are 22,690 acres of Division of Forestry administered land outside of
state forests in the Moose Lake Area. This includes 7,429 acres in
southern Carlton County, 3,246 acres in Kanabec County, and 12,015 acres in
Pine County. All of this land is school, swamp, or indemnity school trust
fund land.

Division of Fish and Wildlife - The Section of Wildlife manages 19 Wildlife
Management Areas (WMA) within the Moose Lake Area. Wildlife Management
Area boundaries are established by Commissioner's Order issued pursuant to
Minnesota Statutes Sections 97.48, Subdivision 13 and 97.481. The WMA's
are managed in accordance with Department Policy #15 entitled Wildlife

Management Areas.



The only WMA in southern Carlton County is the 160 acre Dye WMA in Barnum
Township. The lands in this WMA were acquired through transfer of

administrative control.

There are nine WMA's in Kanabec County with a total cf 12,134(?) acres
inside their boundaries of which the Division of Fish and Wildlife
administers 9,077 acres (see Table 2.22). These lands were acquired by
condemnation (5,173 acres), county board resolution (758 acres), purchase
(2,718 acres), transfer of administrative control (11 acres), federal deed

or patent (40 acres), and condemnation of state land (377 acres).

Pine County has nine WMA's with a gross acreage of 1,389 acres, all of
which are administered by the division. These lands were acquired by
county board resolution (1,301 acres), purchase (42 acres), and transfer of

administrative control (46 acres).

The Division of Fish and Wildlife administers the Kettle River Scientific
and Natural Area (SWA) in Pine County. The division administers 593 of the
761 acres within the SNA, All of the land in this SNA was acquired as a

gift.

The Division of Fish and Wildlife - Section of Fisheries administers
certain lands in the Moose Lake Area as spawning areas, lake or stream
improvement projects, and fish rearing ponds. Fisheries administered lands
-include 781 acres in southern Carlton County, 34 acres in Kanabec County,
and 275 acres in Pine County. These lands were acquired by county board

resolution (909 acres), gift (20 acres), and purchase (161 acres).

Division of Parks and Recreation - There éré three state parks within the
Moose Lake Area. The Division of Parks and Recreation administers 36,784
acres within these parks. The boundaries of state parks are established by
the legislature. The lands within each park are described in the session
laws establishing or changing park boundaries. State parks are managed in
accordance with Department Policy #13 entitled Watural State Parks or
Department Policy #14 entitled Recreational State Parks and the management

plan for each park.



Banning State Park is located along the Kettle River between Sandstone and
Rutledge. The park was established in 1963 and expanded in 1965, 1967, and
1969. The DNR administers 4,351 of the 5,899 acres within the statutory
boundary. The method of acquisition of the park lands are gift (166
—acres), county board resolution (634 acres), purchase (3,384 acres), and
federal deed or patent (167 .acres). Recommended park management activities
are described in A Management Plan for Banning State Park (MN DNR, Office
of Planning, 1980).

The Moose Lake State Park is located along Interstate Highway 35 east of
the town of Moose Lake. This state park was established in 1971 when
custodial control of surplus Moose Lake State Hospital lands was
transferred to the DNR. The DNR Office of Planning is currently developing

a management plan for the recreation area.

The St. Croix State Park is located along the St. Croix River south of
Trunk Highway 48. The St. Croix State Park was established in 1943 when
the WNational Park Service transferred its interest in the St. Croix
Recreational Development Project lands to the state. There have been
subsequent additions to the park which now has 34,037 acres within its
boundary. The land status of division administered lands in the park is
gifts (6,350 acres), condemned land (40 acres), county board resolution
(4,414 acres), purchase (670 acres), federal deed or patent (18,488 acres),
and condemned state land (1,520 acres). Proposed management activities for
St. Croix State Park are listed in the Upper St. Croix Resource Marnagement

Plan (MN DNR, 1974).

Trails and Waterways - The Trails and Waterways Unit is responsible for
administering state trail and water access site lands in the Moose Lake
Area. The Minnesota-Wisconsin Boundary Trail West Addition right-of-way in
Pine and Carlton counties currently consists of 605 acres. Proposed
development of the trail is outlined in the Master Plan for the
Minnesota-Wisconsin Boundary Trail and West Addition (MN DNR, Trails and
Waterways, 1982). There are 497 acres in Pine County that have been
acquired along the Kettle Wild and Scenic River. There are 16 DNR
administered water access sites outside of other DNR management units in

the Moose Lake Area (see Table 2.22).



Other DNR Administered Lands. - There are 5.81 acres of Division of Waters
administered land at the dam on the Willow River in the city of Willow

River.

There are 1,091 acres of land in Pine County that are coded as 'Department
Administered" on the DNR Land Ownership/Classification Report. These
parcels are primarily located in the St. Croix State Forest and were

acquired as a gift.

County Administered Lands

County governments in the Moose Lake Area manage 92,221 acres of land
(Table 2.23). The majority of this land is state-owned, tax-forfeited land
administered by the counties. This land, and the resources it offers,
provides an important source of revenue to local governments, income and
employment for the regional economy, and public recreation opportunities

for the entire state.

Table 2.23. County Administered Acreage in the Moose Lake Area (includes
Carlton, Kanabec and Pine counties).
Moose Lake

Land Class Carlton#* Kanabec Pine Area Total
Outside Memorial Forests 17,913 10,540 44,850 73,303
County Memorial Forests 18,918 - - 18,918
Total County Lands 36,831 10,540 44,850 92,221

*T46N and T47N, Range 15W-21W. The Moose Lake Area includes approximately
51 percent of lands administered by Carlton County.

Source: MN DNR, Bureau of Land 1984,

Carlton County, with a total of approximately 72,500 acres (51 percent of
which or 36,831 acres is located within the Moose Lake administrative
area), has the most active county forest land management program in the
Moose Lake Area. The scope of Land Department activities includes land and
timber sales, reforestation, site preparation, and various other resource
management and development programs. The Carlton County Land Department

also administers 18,918 acres of dedicated memorial forest lands.



The Carlton County Land Department is staffed by a full-time Land
Commissioner and professional forester, as well as clerical support.
Periodic (paft—time) technical assistance is obtained through the County

Assistance Program (CAP) administered by the DNR, Division of Forestry.

Kanabec County administers 10,540 acres of tax—forfeited forest land. Wo
formal Land Department organization or land management programs currently
exist, nor are any such programs pending or proposed. The Kanabec County
Auditor does receive periodic DNR technical advice and assistance from Area

forestry staff in the areas of land management and timber sales,

Pine County administers 44,850 acres of tax-forfeited forest lands.
Responsibility for the management of an additional 118,000 acres has, over
the years, been transferred to DNR under a revenue sharing agreement. Much

tax-forfeited land has also been socld to private landowners.

Since 1979, when the Pine County Land Commissioner was appointed, a timber
sales program has begun, aerial photographs of Pine County lands have been
purchased and the DNR's Phase II Forest Inventory has been successfully
completed on all of Pine County's county forest ldands. In 1984 a
comprehensive forest resource management plan was developed with CAP
assistance for Pine County's tax-forfeited forest lands (Pine County,
1984). The plan recommends, among other things, reorganization of Land
Department responsibilities and a more active approach to forest resource

management and development.

Federal Lands

National Park Service - The National Park Service protects and preserves
nationally significant cultural and natural sites for the use and enjoyment
of present and future generations. In the Moose Lake Area the National
Park Service provides outdoor recreation on the St. Croix Wational Scenic
Riverway. The Park Service also has administrative responsibility for the
North Country WNational Scenic Trail which is proposed to pass through the

Moose Lake Area.



Fish and Wildlife Service - .The Regional Office of the Fish and Wildlife
Service located at Fort Snelling is responsible for managing the Sandstone
Vational Wildlife Refuge located near the Moose Lake Area. The primary

management goal for this land is to provide fish and wildlife habitat.

Bureau of Indian Affairs - The Bureau of Indian Affairs (BIA) provides
technical assistance to improve the management and utilization of forest
resourées on non-allotted Indian lands. The agency provides forest land
management services such as fire protection and reforestation as well as
assistance in developing forest products industries. There are
approximately 3,000 acres of commercial forest land managed by the BIA in

the Moose Lake Area.

Private Forest Lands

Industrial - There are approximately 17,000 acres of commercial forest land
owned by forest products industries in the Moose Lake Area, or about 2
percent of the area's commercial forest land. These lands are managed
brimarily for timber production to provide a steady supply of wood to

regional mills.

Non-industrial - Seventy-two percent of the commercial forest land (527,000
acres) is held by private owners. Farmers own about 40 percent,
miscellaneous private individuals own 27 percent, and private corpcratiomns
own approximately 4 percent of the commercial forest land. Management of

these lands varies greatly depending upon individual owners' objectives.



DIVISION OF FORESTRY PROGRAM. OVERVIEW

INTRODUCTION

The Division of Forestry is the state agency most involved in the
protection and management of forest resources in the Moose Lake Area.
However, several other DNR units and other agencies also administer
programs that influence the use of forest resources. This section explains
the purpose and accomplishments of Division of Forestry programs in the

Moose Lake Area.

The Minnesota Forest Resources Plan (MN DNR, Division of Forestry, 1983)

describes 19 programs administered by the Division of Forestry. Table 2.24
lists the time spent by Division of Forestry personnel assigned to the
Moose Lake ‘Area on various programs in fiscal years 1981 through 1983.
This information, however, provides only a rough indication of the relative
emphasis placed on each program. Certain programs are sensitive to outside
factors such as weather (e.g., fire) or economic conditions (e.g., timber
sales), Other programs rely heavily on contracted labor (e.g.,

reforestation, recreation) that is not reflected in the time summaries.
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Table 2.24, Time Spent on Division of Forestry Programs by Moose Lake Area
Personnel - Fiscal Years 1981 - 1983,

Full Time Equivalents (1)

Program F.Y, 1981 F.Y. 1982 F.Y. 1983
County Assistance Program 0.47 0.43 0.60
Environmental Review (2) X X X
Fire Management 3.58 4,07 2,99
Fish and Wildlife Habitat Mgmt. 0.18 0.22 0.27
Forest Pest Management (2) 0.15 0.15 0.11
Forest Recreation Management 1.28 1.16 0.90
Forest Resource Inventory (2) 0.63 1.08 1.64
Forest Resources Planning (2) X X X
Forest Soils. (2) X X X
Land Administration 0.14 0.14 0.19
Maintenance and Administration 1.74 2.29 1.88
Nursery and Tree Improvement (2) 0.11 C.08 0.06
Private Forest Management 1.60 2.12 2.17
State Forest Roads 0.93 1.07 0.69
Timber Management 7.00 6.79 6.46
Urban Forestry 0.10 0.11 0.10
Utilization and Marketing (2) 0.04 0.01 0.03
TOTAL 17.95 19.72 18.09

(1) A full time equivalent is equal to 2,920 hours/year (365 x 8), which is
the minimum that a full time employee must report on the monthly time
summary. This includes both hours worked and time off.

(2) These programs are primarily staffed by personnel outside of the Moose
Lake Area.

Source: MN DNR, Division of Forestry Annual Time Summary (unpublished).
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FIRE MANAGEMENT PROGRAM

The goals of the fire management program are to prbvide effective wildfire

control and to promote the safe and effective use of fire as a resource

“management tool. Wildfire control consists of three major components:

1) fire prevention, 2) presuppression, and 3) suppression. Prevention
involves efforts to inform the public of the dangers and potential losses
that can result from uncontrolled wildfires. Présuppression focuses on the
need to adequately prepare and maintain fire suppression forces for the
eventuality of fire outbreak. This is done through extensive planning,
training, fire detection and inter-agency cooperation. Suppression
activities involve controlling and extinguishing forest and grass fires
with a minimum of damage to property and natural resources, loss of life

and personal injury.

The Moose Lake Area Fire Plan (MN DNR, Division of Forestry 1984) contains

a detailed analysis of fire information for the period 1971-~1981. It also
proposes a balanced fire control program including prevention,
presuppression, and suppression activities. The area fire plan contains
the operational dispatching plan and will be updated as necessary to

reflect changing conditions and the overall direction set in this plan.

The Moose Lake, Hinckley, and Mora districts generally have adequate access
for wildfire control purposes. These districts are well served by state,
county, and township roads, allowing use of four-wheel drive pickups with
slip-on pumps for initial attack on most wildfires. The WNickerson and
Eaglehead districts are less accessible, especially the area between State
Trunk Highway 23 and the Wisconsin border. When fires occur in off-road
areas the Bombardier, crawler tractor and helicopter are frequently used

for fire control.

Fires in the hardwood types are usually confined to surface or duff fires.
The Nickerson and Eaglehead districts have the largest unbroken tracts of
hardwood cover. Conifer types include jack and red pine, white spruce, and
balsam fir on upland sites and black spruce and tamarack on lowland sites,
There is potential for crown fires in the jack‘and red pine types.

Increased residential develepment in pine types has increased the chance of



man—-caused fires. This trend is evident in the pine areas surrounding the
General C.C. Andrews State Forest. Other large areas of pine type include
the Nickerson-Holyoke area and parts of the St. Crocix State Park., Marsh is
a common cover type in the Moose Lake Area. During years of normal
moisture, fires in the marsh type burn only surface fuels, mainly grass,
cattails, sedges, and lowland brush., During dry periods the fires burn
into the peat soils commonly found in marsh areas. Agricultural lands are
most prevalent in the Mora, Hinckley and Mooée Lake districts. Wildfires
in these types often result from land clearing, equipment use, burning of

low areas and pastures to get rid of brush, and burning uncut hay fields.

From 1971 through 1981 the Moose Lake Area experienced 1,595 fires, for an
average of 145 fires per year. Figure 2.8 shows that the actual number of
fires per year ranged from a high of 245 fires in 1976 to a low of 52 fires
in 1979.

Grass 1is the most common fuel type burned in the Moose Lake Area,
accounting for 1,297 fires between 1971 and 1981. This amounts to 81
percent of all fires and 83 percent of all acreage burned. The grass fuel
type includes marsh areas, where most fires occur, as well as upland grass
areas. Shrub and brush éreas, which are often associated with grass areas,
have the second highest fire occurrence for a total of 71 fires during the
11 year period. The young hardwood fuel type has the third highest fire

occurrence with 37.

Spring is the most severe fire season accounting for 70 percent of all
fires. Broken down by month, 7 percent of the fires occur in March, 36

percent in April and 27 percent in May.

The summer fire season is the least severe accounting for 12 percent of the
fires in the area. Broken down by month, 4 percent of the fires occur in
June, 2 percent in July, 3 percent in August and 3 percent in September.
The summer fire season runs from greenup around June 1 until the first
killing frost in late September. The severity of the summer fire season is

directly dependent on the amount of rainfall received during these months.



Fig. 2.8 Number of Fires per Year
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The fall fire season is the second most severe fire season in the area,
accounting for 17 percent of all fires. Broken down by month, 8 percent of
all fires occur in October and 9 percent occur in November. The fall fire
season begins with the first killing frost in late September and lasts

until snow cover comes in November.
Figure 2.9 shows the causes of fires in the area for the period 1971
through 1981. Incendiarism, debris burning, and railroads account for 77

percent of the fires.

Anticipated expenses for an average fire year in the Moose Lake Area are:

Prevention $ 1,100
Detection 13,300
Pre-suppression 74,171
Suppression 31,225
TOTAL $119,796

The DNR maintains cooperative agreements with 20 fire debartments in the
area and has organized strike teams of fire department and DNR personnel to
respond to wildfires. There are 181 commiséioned fire wardens in the area
who issue burning permits and cooperate in fire control activities. The
General Andrews Nursery acts as a statewide receiving and repair depot for

excess federal property that the DNR assigns to rural fire departments.

Prescribed burning can be an effective resource management tool. The DNR
uses prescribed fire in the Moose Lake Area for several purposes, including
for insect control in seed orchards and for site preparation. In recent
years, approximately 45 acres per year have been site prepared in this
method. 1In the future, prescribed burning will also be used frequently for
keeping permanent openings freevof brush. Burning improves wildlife
habitat by increasing the production of forbs and grasses after the brush

has been killed and more sunlight reaches the forest floor.

In 1983 there were 87 fires that burned 834 acres in the Moose Lake Area.

There is an increasing wildfire risk in the area due to rural development



Fig.2.9 Wildfire Cause , Moose Lake Area, 1971-1981.
(Total number of fires: 1,594)
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and conversion of hardwood forests to pine types. Combinations of up to

two aircraft and 4 towers are used to detect wildfires,
FOREST PEST MANAGEMENT

The role of the division's forest pest management program is to provide
management guidelines, standards, examples, and risk evaluation systems for
addressing forest pest management on public and private lands in the state.
The forest pest management program seeks to reduce resource losses to
acceptable levels by integrating forest pest management techniques into

silvicultural practices.

Area and district forestry personnel are responsible for using the
integrated pest management guidelines to reduce losses. The Brainerd
Region Insect and Disease Specialist serves the Moose Lake Area. Sites
requiring special pest management attention in the area include the Willow
River WNursery, seed orchards, and recreation areas. In recent years
approximately 300 acres per year have been treated with herbicides to

control competing vegetation in forest plantations.

Insect and Disease Problems

The canker disease, White Pine Blister Rust Cronartium ribicola, and shoot

boring insect, white pine weevil Pissodes strobi Peck; have caused

extensive seedling mortality and stem deformation in the Moose Lake Area.

The pine tussock moth Dasychira pinicola (Dyar) and jack pine budworm

Choristoneura pinus Freeman have periodically caused extensive defoliation

and top kill to pine stands in and around the General Andrews State Forest.
This major softwood production area surrounds the state forest nursery and
- contains numerous overstocked natural jack pine stands on droughty soils
that are susceptible to defoliator buildup due to numerous stand openings
and an abundance of male cone producing trees. Outbreaks in the 60's and
70's resulted in direct control operations and salvage harvests to avoid

additional tree mortality and product loss due to bark beetles.



Existing unmanaged plantations of Scots, Austrian and Ponderosa Pine on
private land near the nursery currently contain numerous needlecast and
insect problems. An active Christmas tree industry exists in the Moose

Lake Area. Growers often import stock from out of state nurseries and

these plantings could be a potential source for pest introductiomn.

The forest tent caterpillar Malacosoma disstria (Hubner) has periodically

caused extensive defoliation, growth loss and limited tree mortality in
aspen and mixed hardwood stands throughout the Moose Lake Area. The gypsy

moth Lymantria dispar (Linnaeus) has been collected in urban areas to the

east, south and west of the Moose Lake Area. In the next ten years it
could become a serious threat to oak stands in the Mora, Hinckley and
Eaglehead districts. High hazard areas for early introduction and spread

include parks and scenic areas along river corridors.
ENFORCEMENT*

The Division of Forestry is charged with the enforcement of certain
Minnesota Statutes, as well as various DNR administrative rules and
regulations. Enforcement activities on forestry-administered lands are
conducted in cooperation with DNR Conservation Officers and may also

involve state or local law enforcement officials.

Enforcement responsibilities may be grouped into five key areas. These
are: 1) forest fire laws, 2) timber sales and timber trespass,
3) Christmas tree laws, 4) forest recreation, and 5) lands, leases and

permits. A brief description of each follows.

Forest Fire Laws (Minn. Stat. Chapter 88.03 - 88.22)

The enforcement of fire laws focuses primarily on burning permit
regulations, wildland arson and on railroad caused fires. The statutes

also outline the authority of Forest Officers to arrest and prosecute fire

*Time spent on enforcement activities by Division of Forestry personnel is
included in the Fire, Timber, Recreation and Land Management programs in
Table 2.24.



law violators, to close forest roads and trails, to regulate certain public
and private dumping areas and to enlist suitable persons and commandeer

private property to fight forest fires.
Forest Officers work closely with DNR Conservation Officers and state fire
wardens in efforts to reduce the number of wildfires, the loss of property

and resources and fire suppression costs.

Timber Sales and Trespass (Minn. Stat. Chapter 90)

Field enforcement of state timber sale regulations and timber trespass laws
is the responsibility of the Division of Forestry. DNR Conservation
Officers assist the division by conducting in-depth investigations designed
to establish basic facts and liability. Minnesota Statutes, Chapter 90
sets forth timber sale permitting procedures, timber appraisal and scaling

regulations, and timber trespass provisioms.

Christmas Tree Laws (Minn. Stat. Chapter 88.641 - 88.648)

The enforcement of Christmas tree laws pertains to the cutting, removal and
transport of decorative trees. Enforcement provisions and permitting

procedures are specified,

Recreation Regulations (NR-1)

Certain Forest Officers have been delegated specific authority by the
Commissioner of WNatural Resources to enforce NR-1 rules in state forest
campgrounds and forest day-use areas. These are basically peace-keeping
rules which specify appropriate personal conduct, public safety measures,
environmental protection guidelines, motor vehicle use regulations and
other standards for those areas under the control of or operated by the

Commissioner of Natural Resources.

Lands, Leases and Permits (Minn. Stat. Chapters 89, 90.311 and 282)

These laws pertaiﬁ to the acquisition, use, management and control of state

lands, and to some extent, tax—-forfeited lands. Forest Officers carry out



inspections, enforce rules and regulations, and oversee provisions of these
statutes with the assistance of DNR Conservation Officers or Land Bureau

specialists, if needed.

The Division of Enforcement cooperates with the Division of Forestry in the
enforcement of certain forestry regulations. The Division of Forestry Law
Enforcement Manual outlines coordination procedures for the two divisionms.
The Division of Enforcement is also responsible for the following major

areas:

Game and fish laws

Watercraft safety

.

Snowmobile enforcement

Public access enforcement

.

Water regulations

Trail regulatiomns

State Park rules

Federal statutes (when appropriate)

O 00 N Y W
.

Assist Pollution Control Agency in enforcing envirommental protection

.

standards

‘10, Assist other law enforcement agencies

Additional responsibilities include firearm and smowmobile safety, nuisance
animal complaints, removal of animals killed by vehicles, public access

maintenance, and public relatioms.

All of the Conservation Officers are licensed peace officers in accordance
with state statutes. Within the Moose Lake Area, Conservation Officers are
stationed at Willow River, Hinckley, Pine City, Mora and Moose Lake. The

Enforcement Area Supervisor is located in Princeton, Minnesota.

TIMBER MANAGEMENT

It is the Division of Forestry's goal to maintain state forest lands in the
appropriate cover types, and with the proper degree of stocking and growth
rate to secure maximum benefits according to multiple-use sustained yield

principles.



The timber management program includes two major components: timber stand
regeneration and the regulation of timber harvest. The basic objective of
the timber stand regeneratiﬁn prograﬁ is to coordinate timber harvest and

regeneration plans to assure state lands are maintained in the appropriate
cover types to meet future multiple-use demands. Timber harvest regulation
is designed to promote sustained yields of forest products., Both functions
are accomplished by coordinating various aspects of timber scaling, sales,

timber harvest, stand regeneration, and stand maintenance activities,

Division of Forestry Administered Timber

The Division of Forestry is charged with management of the timber resources
on state owned land. Basic to proper management of those timber resources
is a good understanding of the extent, condition, species distribution,

size class, density and location of timber,

The Phase I Forest Inventory, an inventory of all land ownership classes,
does not provide detailed information on a stand by stand basis, but rather
a general description of timber resources using statistical sampling
techniques. This information is excellent for analysis of all commercial
forest land in the area, but it is not accurate or detailed enough for
managing individual stands. ©Phase II is based on a stand by stand
inventory. The Phase II Inventory presently collects data on each stand of
trees located on state and county owned lands. Management decisions for
state owned commercial forest land including timber regulation will be done

using Phase II inventory information.

Tables 2.25 through 2.29 described below are summary tables from the Phase
IT forest inventory for state owned land. They exclude reserved lands,

lands with shoreline restrictions and land within state park boundaries.

Table 2.25, area of forest land by cover type, includes all unrestricted
timber stands administered by the Division of Forestry (some of the timber
stands are on lands administered by other DNR divisions). Of the 175,393
acres identified, 139,000 acres are considered commercial cover type acres.
In addition, there are 30,674 acres of non-stocked cover types some of

which could be- producing timber if planted.
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Table 2.26, Area by Commercial Forest Land by Cover Type and Size Class,
illustrates the acreage of each cover type by size class. This information
is useful because it provides land managers with an understanding of the

timber type's stage of development, and the forest products it can produce.

As Table 2.26 shows, over 867 of the timber on DNR Forestry administered

land is in the upper size classes, pole timber and sawtimber.

Table 2.27, Area of Commercial Forest Land by Cover Type and Site Index,
illustrates forest site quality based on the height of a free-growing
dominant or co-dominant tree of a representative species in the forest type

at age 50.

Table 2.28, Area of Commercial Forest Land by Cover Type and Age Class,
provides valuable information needed for determining annual harvest levels
for species, managed on an even aged basis. Recommended annual harvest
levels are set for the purpose of creating an equal distribution of area
among age classes within a forest type to assure a continuous annual yield
of forest products. It is based on the present distribution of age
classes, the total present volume of timber in the forest, and the
condition of this timber. Highest cutting priority should be given to
overmature stands. The timber types are rapidly shifting to older age

classes due to low levels of harvest.

Table 2.29, Area of Commercial Forest Land by Cover Type with High Risk, is
a summary of the timber stands which will not survive or will have a

substantial volume loss if not harvested soon.



Table 2.25.

Area of Forest Land by Cover Type.

COMMERCTAL FOREST

Cover Type Acres
Ash 7660
Lowland Hardwoods 1868
Aspen 71162
Birch 10309
Balsam Poplar 655
Northern Hardwoods 24147
Oak 3886
White Pine 74
Red Pine 3724
Jack Pine 2890
Scotch Pine 39
White Spruce 907
Balsam Fir 3325
Black Spruce, Lowland 5721
Tamarack 2445
White Cedar 136
Black Spruce, Upland 45
Red Cedar 7
TOTAL 139000

UNPRODUCTIVE
Cover Type
Stag. Spruce
Stag. Tamarack
Stag. Cedar

Acres
5126
386
207

TOTAL

5719

NON-STOCKED
Cover Type
Cutover Area
Lowland Grass
Upland Grass
Lowland Brush
Upland Brush

Acres
542
8565
593
20379
595

TOTAL

30674

GRAND TOTAL

175393

Source: Phase II Forest Inventory.
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Table 2.26. Area of Commercial Forest Land By Cover Type and Size Class.
- (Area in Acres)
Size Class in inches

Cover Type 0-1" 1-3" 3-5" 5-9" 9-15" 15"+
Ash ' 119 59 27 3670 3785 0
Lowland Hardwoods 99 11 0 692 1066 0
Aspen 6467 3822 1015 20002 39856 0
Birch 14 0 0 8983 1312 0
Balsam Poplar 0 0 0 468 187 0
Northern Hardwoods 338 182 0 7075 16527 25
Oak 42 9 0 1105 2730 0
White Pine 0 5 0 0 33 36
Red Pine 563 912 942 1000 209 98
Jack Pine 66 387 424 1531 482 0
Scotch Pine 0 0 0 39 0 0
White Spruce 729 62 42 45 - 29 0
Balsam Fir 69 0 11 2363 882 0
Black Spruce, Lowland 561 883 636 3568 73 0
Tamarack ' 150 267 121 1778 129 0
White Cedar 0 0 0 95 41 0
Black Spruce, Upland 19 0 0 19 7 0
Red Cedar 0 7 0 0 0 0
. TOTAL 9236 6606 3218 52433 67348 159
Source: MN DNR, Division of Forestry, 1984.
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Table 2.27. Area of Commercial Forest Land by Cover Type and Site Index (in acres)

Site Index Class

Cover Type 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81+ None
Ash 0 0 103 1071 4184 2050 232 20 0

Lowland Hardwoods 0 0 6 49 534 797 379 97 6

Aspen 0 0 78 181 826 8616 . 30402 24653 6364 42
Birch 0 0 0 0 245 4053 4804 1177 30 0
Balsam Poplar 0 0 0 0 45 438 48 124 0 0
Northern Hardwoods 0 0 0 33 2997 8893 10065 2067 92 0
Dak 0 0 0 85 387 738 2284 346 46 0
White Pine 0 0 0 24 9 41 0 0 0 0
Northern Pine 0 0 0 0 562 1458 1421 231 12 40
Jack Pine 0 0 0 15 378 1302 733 457 5
Scotch Pine 0 0 0 0 19 16 4 0 0
White Spruce 0 0 0 43 384 434 27 19 0
Balsam Fir 0 0 0 87 524 1643 840 S 214 17 0
Black Spruce, Lowland O 22 3238 2059 347 55 0 0 0 0
Tamarack 0 0 182 681 1320 198 64 0 0 0
White Cedar 0 22 70 41 3 0 0 0 0
Black Spruce, Upland 0 19 0 19 0 7 0 0 0
Red Cedar 0 0 7 0 0 0 0 0 0
TOTAL 0 63 3684 4345 12404 30692 51722 29417 6586 87

Source: MN DNR, Division of Forestry 1984,
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Table 2.28. Area of Commercial Forest Land by Cover Type and Age Class (in acres).

Age Class in Years

Cover Type 00-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 01-100 101-120 121-140 141+
Ash 70 42 12 33 150 381 944 1245 1074 778 1574 718 639
Lowland Hardwoods 99 11 0 151 144 64 509 206 84 106 61 278 155
Aspen 8440 2437 4108 19749 21895 12889 1357 224 63 0 0 0
Birch 118 0 122 1417 5019 3285 326 22 0 0 0 0 0
Balsam Poplar 0 0 109 0 369 177 0 0 0 0 0 0 0
Northern Hardwoods 316 174 330 1765 7299 7720 3526 1173 480 451 364 549 0
Oak 51 0 18 263 1695 1225 556 0 78 0 0 0 0
White Pine 0 5 0 0 5 4 0 36 0 0 24 0 0
Northern Pine 552 1709 627 594 0 71 81 60 23 0 7 0 ‘ 0
Jack Pine : 85 665 440 673 630 169 228 0 0 0 0
Scotch Pine 0 0 39 0 0 0 0 0 0 0 0 0
White Spruce 717 76 85 0 0 0 11 8 0 10 0 0 0
Balsam Fir 69 0 11 313 1362 1182 327 33 20 8 0 0 0
Black Spruce, Low 91 303 143 602 674 857 453 612 588 366 801 78 153
Tamarack . 101 199 58 197 442 893 254 122 47 27 81 9 15
White Cedar 0 0 0 0 0 0 41 23 22 34 7 9
Black Spruce, Up 0 19 0 26 0 . 0 0 0 0
Red Cedar 0 0 7 0 0

TOTAL 10709 5640 6109 25757 39684 28943 8572 3782 2480 1768 2946 1639 971

Source: MN DNR, Division of Forestry 1984,



Table 2.29. Area of Commercial Forest Land by Cover

Type with High Risk,

Cover Type Total Acres
Ash 149
Lowland Hardwoods 169
Aspen 13369
Birch 386
Balsam Poplar 43
Northern Hardwoods 86
Oak 0
White Pine 0
Northern Pine 0
Jack Pine 28
Scotch Pine 0
White Spruce 0
‘Black Fir 104
Black Spruce, Lowland 178
Tamarack 85
White Cedar 0
Black Spruce, Upland 0

Red Cedar 0
TOTAL 14597

Source: MN DNR, Division of Forestry 1984.

Moose Lake Area timber management accomplishments (FY 1983) included the
administration of 64 timber sales with a volume of 10,800 cords and a
stumpage value of $47,500. Site preparation was conducted on 425 acres;
reforestation on 727 acres; release on 320 acres; and timber stand
improvement activities on 19 acres. Table 2,30 1lists silvicultural

accomplishments in the area for F.Y. 1980-83.

Table 2.30. Silvicultural Activity in the Moose Lake Area,

1980-1983.
Activity 1980 1981 1982 1983
Trees planted 127 516 444 395
(000's) -
Acres seeded 100 90 22 32
Site preparation 436 485 260 352
(acres) ’

Source: MN DNR, Division of Forestry, 1984,
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NURSERY AND TREE IMPROVEMENT.

The goal of the nursery program is to produce tree planting stock for use
on public and private land for afforestation, reforestation, windbreaks,
shelterbelts, erosion. control, soil and water conservation, wildlife
habitat, and environmental education. Primary activities in the nursery
program include the production and distribution of bareroot seedlings.
When the seedling stock attains a desirable size it is lifted, sorted by
grade, packaged, and shipped. The nursery program also contracts with

private greenhouses to meet the division's containerized seedling needs.

The tree improvement program seeks to increase the productivity of public
and private forest lands in Minnesota through the use of genetically
improved planting stock. Genetically superior seeds, or cuttings, are
produced or acquired for use in the growing of planting stock or other
regeneration activities. The target is the highest level of genetic
improvement possible within the restrictions of available resources,
current information, and probable economic returns. Major activities
include seed source selection, seedling distribution, seed production area
development, and seed orchard development, including first generationm,

seedling, clonal, and advanced generation seed orchards,

The Willow River Nursery, located in the General C.C. Andrews State Forest,
is not administered as part of the Moose Lake Area. Area personnel are,
however, involved in locating superior trees and in the certification of

seed collection sites.
LAND ADMINISTRATION

The goal of the Division of Forestry's land administration program is to
maintain a state forest land ownership pattern that provides for efficient
multiple-use management and protection of forest resources. The
achievement of this goal requires not only an integrated effort among all
administrative units of the division, but a close working relationship with
the DNR Land Bureau, other DNR divisions, the U.S. Forest Service, other

public land agencies, the state legislature, and the private sector.



Land administration involves

leasing;

land classification;

land acquisition, exchange,

and maintaining land records.

sales,

and

The State

Forest Management and Policy Supervisor is the main liaison with the Land

Bureau., TField staff are involved in identifying proposed acquisition,

sales, leases, or exchanges, inspecting leases, and maintaining contacts

with other agencies and individuals. Once the division has determined its
land administration priorities and projects, the Land Bureau assumes
follow-up responsibilities for negotiations, appraisals, record keeping,

and other services.

In the Moose Lake Area the division currently administers 88 leases
(Table 2.31).

Croix and Chengwatana state forests.

The majority are hunting cabin leases in the Wemadji, St.
The number and acreage of land
1980-83 are listed on

121 acres are currently being acquired as

exchanges, sales, and acquisitions from F.Y.
Table 2.32.

additions to the Dago Lake Day Use Area and the Willow River Campground in

In addition,

the General Andrews State Forest.

Table 2.31.

Leases in the Moose Lake Area, July 1984,

Type of Lease

Number of Leases

Hunting cabin sites 50
Utility rights-of-way 15
Other rights-of-way 8
Gravel 3
Agricultural 3
Miscellaneous 9
TOTAL 88
Source: MN DNR Division of Forestry, Moose Lake Area Staff, 1984.

Table 2.32. Number and Acreage of Land Exchanges, Sales and
Acquisitions in the Moose Lake Area, 1980-83 (Acres are
given in parentheses).

Activity 1980 1981 1982 1983
Land Exchanges - 1 (59) - -
Land Sales - - 1 (40) -—
Land Acquisitions 2 (45) - 1 (28) 1 (40)

Source:

MN DNR, Division of Forestry and MN DNR Land Bureau, 1984,



FISH AND WILDLIFE HABITAT MANAGEMENT

The goal of Division of Forestry's fish and wildlife habitat management
efforts is to ensure that integration of forestry and wildlife management
takes place on state administered lands in accordance with the
Wildlife/Forestry Coordination Policy. Typical activities include
modifying the following forestry practices on lands under Division of
Forestry jurisdiction to assure that fish and wildlife habitat is
maintained or improved: timber harvest, reforestation, timber stand
improvement, construction of openings, roads and trails, wildfire control,
and prescribed burning. Regular meetings between the staffs of the
Division of Forestry and the Section of Wildlife are an important part of

maintaining coordinated management efforts.
FOREST RECREATION MANAGEMENT

The forest recreation program's goal is to fulfill the outdoor recreation
potential of Minnesota forest lands by providing developed recreational
areas and opportunities for dispersed recreational activities,
Recreational developments are generally limited to primitive, minimum
impact campgrounds, day-use areas and recreational trails. Division
recreation facilities are managed in accordance with DNR Policy Wo. 8,

"Recreational Use of State Forests."

Forest recreation management activities include planning, development,
rehabilitation and maintenance of recreation facilities as well as
enforcement of rules and regulations., Planning for recreation sites as
required by the Outdoor Recreation Act (MS 86A) was done in conjunction
with this plan (see Appendix G). Development and rehabilitation involve
construction or reconstruction of facilities as outlined in the sub-area

plan.

DNR Forestry Administered Recreation Facilities

The Division of Forestry administers 6 campgrounds and a day-use area in

the Moose Lake Area. Other facilities include recreational trails, hunter



parking lots, primitive campsites, and trail shelters. The following is a

list of dispersed recreational facilities by state forest:

Chengwatana

- Four primitive campsites with table and fire ring, one site has toilets
- Two large parking lots
- Eight turn-out parking lots for 3 to 12 cars

St. Croix

- FEight primitive campsites with tables and fire rings, five have open air
pit toilets and one has an enclosed pit toilet
- Six parking lots

Nemadji
- Ten parking lots
- Two trail shelters

General C.C. Andrews

- One parking lot, snowmobile trail head

The Division of Forestry has operational responsibility for 226 miles of
trail in the Moose Lake Area. This mileage includes 131 miles of forestry
adminiétered unit trails (within state forests), 78 miles of the
Minnesota/Wisconsin Boundary Trail, and 17 miles of the Range Line
Snowmobile Trail* (Table 2.33). The vast majority of Division administered
trails are available for snowmobiling only because of the amount of wet
terrain they cross. Only in St. Croix and General C.C. Andrews state

" forests are there substantial mileages of summer use trails. The summer
trails are multiple-use trails on which hiking, horseback riding and ORV
use presently occur. This is not the most desirable situation as

recreational trail uses often conflict with one another.

*A portion of the trail mileage of the Minnesota/Wisconsin Boundary Trail
and all of the Range Line trail mileage lies outside of state forest
boundaries.



Table 2.33. Forestry Administered Trails in the Moose Lake Area.

Pine County Kanabec County
Chengwatana - 23.2 miles Kanabec - 15.0 miles
7.0 Hiking 1.0 Hiking
7.0 X-C Skiing 15.0 Snowmobiling

16.2 Snowmobiling
' Chesley Brook - 7.9 miles

St. Croix - 32,3 miles 7.9, Snowmobiling
32.3 Hiking
32.3 Horseback Riding Trails Other Trails

25.2 Snowmobiling
Minnesota/Wisconsin Boundary Trail

General C.C. Andrews - 9.4 miles 78.0 Snowmobiling, X-C Skiing,
9.4 Hiking Hiking, Horseback Riding
9.4 Horseback Riding
9.4 Snowmobiling Range Line - 17.0 miles

17.0 Snowmobiling
Nemadji - 43,1 miles
43.1 Hunting
43.1 Snowmobiling

Source: MN DNR, Trails and Waterways Unit. Registry of Trail Mileage.

Future Recreation Development Opportunities on State Forest Lands

Forestry administered lands in the Moose Lake Area offer a number of
potential recreation development opportunities. Some of these
opportunities have the ability to fulfill immediate recreation needs.
Others are available if future recreation demand indicates. Before any new
development of a substantial nature can take place the Minnesota Outdoor
Recreation Act (MN Stat. 86A) requires that a Recreational Sub-Area Plan be

completed (see Appendix G, Moose Lake Area Recreational Sub-Area Plan).
Canoe and Boating Route Campsites

Division of Forestry lands along the St. Croix and Upper Snake rivers have
potential to be developed as canoe campsites. Locations in the Chengwatana

and Snake River state forests should be surveyed by the Trails and

Waterways Unit for possible development.
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Trail Linking Rest Area and Nursery

A short interpretive hiking trail from the Highway 35 rest area through the

General C.C. Andrews Nursery would pfovide an informative and relaxing stop

for freeway users.

Campground and Day-Use Areas

At least nine sites have potential for development as campgrounds or
day-use areas because of their geographic proximity to open water,
topographical characteristics, drainage characteristics and vegetative
makeup. Detailed information on these sites are presented in the Moose

Lake Area Forest Recreation Sub-area Plan (Appendix G).

Trails

Much of the land which lies in the Moose Lake Area's state forests is found
in large, contiguous blocks. Most of these blocks presently have some type
of trail development. However, there is potential to substantially
increase trail mileage for all types of use if need warrants. The
development of individual campsites along these trails is also a
possibility. Areas that have no trails presently and show good potential
for development are the Snake River State Forest and scattered forestry
parcels along the Nemadji River. These parcels are separated largely by

county and tax-forfeited lands administered by Carlton County.

The Trails and Waterways Unit was created in 1979 to administer the state
trail, grants-in-aid trail, water access, and canoe route programs. Funds
for development and maintenance of trails and water access sites within

state forests are budgeted through this unit. WNew trails in state forests

must meet the criteria contained in the DNR Trail Policy statements.

FOREST RESOURCE INVENTORY

The forest inventory program is designed to collect and maintain the data
needéd to develop effective forest management plans and programs. The

division's forest inventory unit examines forest lands to determine the
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location and condition of wvarious forest resources. On timbered lands
species distribution, size class, density, productivity, and operability

are recorded.

The division maintains two distinct forest inventories. The ''Phase I"
inventory is a cooperative effort with the U.S. Forest Service's North
Central Forest Experiment Station. The objective of this inventory is to
obtain periodic estimates of the extent and condition of forest tesources
and of the rates of timber growth and removals on all land ownerships. The
estimates are based on measurements and remeasurements of a statistical
~sample of permanent plots. The 1977 inventory was the fourth Minmesota
survey. FEarlier surveys are dated 1936, 1953, and 1962. The results of
the 1977 inventory are contained in numerous reports published by the
Department of Watural Resources and the Worth Central Forest Experiment

Station.

The "Phase II" inventory is based on a field examination of each stand on
6.9 million acres of state and county administered land. The primary
outputs of the '"Phase II" inventory are township maps showing the locaticn
of each stand and computerized files of inventory data. An important
feature of this inventory is the capability to record changes in the forest

cover due to harvest, fire, planting, and other activities.

The Phase II inventory of the Moose Lake Area was recently completed. The
inventory information is being used to develop timber management and other
plans for the area. Area personnel are responsible for keeping the

inventory current.

The Division of Forestry is also working with the Soil Conservation Service
and Carlton County on an inventory of private forest lands in the county.
This pilot project may be expanded to other counties in the Moose Lake Area

and elsewhere in the future.
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FOREST SOILS

The goal of the forest soils program is to provide site specific forest

soil interpretations to forest managers. These interpretations will enable

the Division of Forestry to concentrate intensive timber management on the
most productive forest land, to assist in the development of soil surveys
in forested areas, to provide technical soils information to -forest

planners, and to provide soils staff to the regional forest supervisor.

Typical activities include: conducting field examinations of specific
sites to identify and interpret the impact that different soils have on
forest production and management activities, working with other regional
and area staff specialists to integrate soil management principles into
silvicultural practices, and working cooperatively with other agencies in
the development of soil surveys in forested areas. Soils information and
expertise is also made available to area and regional forestry and
engineering staffs for road construction and reconstruction projects.
Technical soils information is provided to forest and environmental
planners so that forest management can be concentrated on productive areas

and the forest environment can be protected.

The Soil Conservation Service is involved in surveying and mapping the
soils of Minnesota. The Division of Forestry is working with the SCS and
other agencies to develop soil survey interpretations that are applicable

to forest lands.
STATE FOREST ROADS

The goal of the state forest road program is to develop and maintain
Minnesota's state forest road system to facilitate the protection,
management, and recreational enjoyment of state forest lands. This 1,800
mile statewide system of roads also provides for public transportation,
commerce, and development activities on several million acres of county,

federal, and private forest lands.
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The Moose Lake Area contains 249.2 miles of state forest roads
(Table 2.34). About 64.3 miles of this total are consideved permanent, all
weather road. The remaining road miles exist primarily for resource access

and can be used only during dry periods or in winter.

The permanent (Class 1-4) forest road system in the Moose Lake Area 1is
nearly complete. All additional planned road reconstruction will use
existing rights of way. Another 13.5 miles are scheduled for upgrading
from Class 4 to Class 3. Maintenance of the forest road system is a
continuing concern. In the past adequate funding has not been available
for proper road maintenance. Opportunities for developing a more efficient
and effective forest road system in the area include closer regulation of

the type, timing and intensity of forest road use.
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Table 2.34. State Forest Roads in the Moose Lake Area.
Road Cl=* C2 C3 Ch C5 Total
¥Wo. Road Name County Miles Miles Miles Miles Miles Miles
005 Park Trail Pine 12.0 36.0 48.0
004 Net Lake Pine 16.5 33.0 49.5
226 Harlis-Holyoke Carlton 3.5 11.3 14.8
257 Chengwatana Pine 4.8 37.0 41.8
232 Tamarack Pine 5.1 4.7 9.8
247 St. Croix Pine 7.5 16.0 23.5
003 Beldon Pine 5.8 2.9 8.7
002 Kanabec Kanabec 4.3 4.5 8.8
270 Chesley Brook Kanabec 2.5 6.8 9.3
339 Bruno Pine 1.5 1.5
365 Mud Lake Carlton 0.8 0.8
364 Firewood Road Carlton 1.7 1.7
338 Duquette Pine 1.5 3.0 4,5
337 Kerrick Road Pine 3.6 3.6
363 Blackhoof Carlton 1.3 1.3
362 Holyoke Carlton 1.6 1.6
361 Split Rock Road Carlton 1.0 1.0
247 Smake River
Campground Road Pine 0.8 0.8
348 Unnamed Pine 3.0 3.0
342 Unnamed Pine 2.5 2.5
343 Wilma Trail Pine 1.0 1.0
344 Unnamed Pine 1.2 1.2
345 Unnamed " Pine 0.8 0.8
347 Unnamed Pine 1.5 1.5
349 Graces Lake Trail Pine 0.5 0.5
346 Basswood Trail Pine 2.5 2.5
359 Unnamed Kanabec 0.5 0.5
358 Unnamed Kanabec 1.5 1.5
357 Unnamed Kanabec 2.1 2.1
006 Unnamed Pine 1.1 1.1
TOTALS 20.0 44,3 184.9 249,2
*DNR State Forest Road Classificationms:
Class 1 - Multi-purpose, all weather, two lane, hard surfaced, two foot
shoulder (minimum), 26' roadway width.
Class 2 - Multi-purpose, all weather, two lane, gravel surfaced, no
shoulder, 22' roadway width.
Class 3 - Multi-purpose, all weather, one or two lanes, gravel surface, 18'
roadway width.
Class 4 - Multi-purpose, all weather, one lane, 14-16' roadway width.
Class 5 = Minimum design for intended use during winter or dry periods
only. -
Source: State Forest Road Plan, MN DNR, 1982.
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PRIVATE FOREST MANAGEMENT (PFM)

The PFM program promotes multiple-use management on non-industrial private
forest lands. Typical PFM activities include: 1) promoting forest
management through personal contacts with landowners and the use of the
media; 2) conducting educational workshops, clinics, and field days;

3) developing multiple-use forest management plans for 1andownérs;

4) providing technical and financial assistance for certain management
practices; and 5) providing utilization and marketing assistance associated

with timber harvesting.

PFM assistance in the Moose Lake Area is provided by district foresters and
the area PFM specialist. There are currently 359 active management plans
covering 16,219 acres in the area. Fiscal 1983 PFM accomplishments
included 66 management plans for 3,010 acres, reforestation of 216 acres,
timber stand improvement on 277 acres, and assistance with 624 acres of

timber harvest. There are 145 certified Tree Farms in the area.

Cost-sharing assistance is available to private landowners through the
county Agricultural Stabilization and Conservation Service (ASCS) office.
It is the responsibility of the PFM Forester to develop and maintain
rapport with the ASCS office and to provide technical and planning

assistance for the completion of specific forestry practices.

The PFM Forester is responsible for working with and maintaining a rapport
with other governmental agencies such as the University of Minnesota,
County Extension Offices, Soil Conservation Service, private industry, and
the U.S. Forest Service. The PFM program also promotes the educational
aspects of forestry to the general public by handling forestry field tours,

workshops, and seminars.

COUNTY ASSISTANCE PROGRAM

The goal of the County Assistance Program (CAP) is to provide professional
forest management support to counties in their efforts to intensify the

multiple-use, sustained-yield management of county administered

tax-forfeited lands. This assistance is tailored to meet a variety of
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needs, and is intended to complement the management efforts of the counties
involved. The CAP program fosters improved cooperative relations between
the state and counties in the management of Minnesota's public forest

lands. - In addition to CAP, region, area and district forestry personnel

are available to assist with county land and timber sale appraisals, timber

sale reviews and timber trespass.

There are no full-time CAP foresters assigned to the counties in the Moose
Lake Area. Pine County currently uses CAP funds to pay a portion of the
county forester's salary. In fiscal year 1983 Moose lake Area personnel
administered 37 timber sales valued at $19,000 for Pine County. Division
of Forestry personnel also work with the Kanabec County Auditor to manage
that pounty's 10,500 acres of tax-forfeited land. Carlton County's Land
Commissioner is responsible for all tax~forfeited land management in that

county.
URBAN FORESTRY

The urban forestry program provides assistance with community projects that
involve local units of government, on lands within municipal boundaries
that are maintained for public use, and with shade or ornamental trees

regardless of their location.

The program assists the community with the planning of its overall forestry.
program, including the development of tree inventories, management plans,
city tree ordinances, and budgets. Advice and training are given in the
selection of plant materials, planting techniques, and spacing and location
of trees in urban areas. This advice and training help the community
develop wildlife habitat within its urban environment, improve its
watershed areas, minimize soil erosion, and establish windbreaks where
needed. The division also provides management assistance for school and

municipal forests.
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UTILIZATION AND MARKETING (U&M)

The twofold goal of the U&M program is to improve the utilization of the
foreét resource through increased harvesting and processing efficiency, and
to increase the utilization of forest resources through marketing and
economic development of wood products industries. Major program areas
include primary wood processing, resource analysis and industrial
development, marketing, wood fuel and byproducts, timber harvesting and
secondary processing of timber products. The major U&M activity of area
personnel is assisting landowners in finding markets for their timber.
Special resource analyses and market development work are provided by the

Brainerd Region U&M Specialist.

MAINTENANCE AND ADMINISTRATION

The goal of this program is to provide the administrative support needed to
achieve the goals of other division programs. Major activities include
personnel management and training, equipment maintenance, and building

management and maintenance,

Personnel Management and Training

In March of 1984 the Moose Lake Area complement included 18 permanent full
time, two 90 percent seasonal, and 10 part time seasonal employees. In
addition there are four part time seasonal employees contracted through the
Greenview program. Special work projects such as tree planting, fire
fighting, timber stand improvement, trail maintenance, and campground
maintenance result in variation in the number of part time laborers
employed. Over the years the number of laborers employed on work crews has
varied from 10 to 20. Table 2.35 describes the area personnel complement

in more detail.
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Table 2.35. Moose Lake Area. Personnel Complement, March 1984,
Civil Service Type of Full time Filled or

RAD Working Title Classification Appointment Equivalent Vacant

340 Area Forest N.R. Spec. 4 full time unl. 1.0 filled
Supervisor

340 Ass't. Area N.R. Spec. 2 full time unl. 1.0 filled
Forester

340 Area N.R. Spec. 2 full time unl. 1.0 filled
Silviculturist i

340 PFM Specialist W.R. Spec. 2 full time unl. 1.0 filled

340 Area Tech. N.R. Technician full time unl. 1.0 filled
(Fire & Rec.)

340 Area Tech. N.R. Technician full time unl. 1.0 filled
(PFM & Timber)

340 Forestry General Repair  full time unl. 1.0 filled
Repairman Worker

340 Area Office Clerk Steno 3 full time unl. 1.0 filled
Assistant N

340 Office Ass't, Clerk Typist 2  90% time 0.9 vacant
part time 3/16/84

341 Dist. Forester WN.R. Spec. 2 full time unl. 1.0 filled

341 Dist. Tech. N.R. Technician full time unl. 1.0 filled

342 Dist. Forester N.R. Spec. 2 full time unl. 1.0 filled

342 Dist. Tech. N.R. Technician full time unl. 1.0 filled

343 Dist. Forester W.R. Spec, 2 full time unl. 1.0 filled

343 Dist, Tech, N.R. Technician full time unl. 1.0 filled

343 Dist. Tech. N.R. Technician 907 time 0.9 filled

344 Dist. Forester WN.R, Spec, 2 full time unl. 1.0 filled

344 Dist., Tech. N.R. Technician full time unl. 1.0 filled

345 Dist. Forester N.R. Spec. 2 full time unl. 1.0 filled

345 Dist. Tech. N.R. Technician full time unl. 1.0 vacant (1)
Hot Shot Lab. I, tenured seasonal 0.66(2) filled
MCC Crewman State Summer 6 month 0.5(3) filled

Aide
(1) Incumbent has not resigned or been terminated, is working toward a

(2)

(3)

disability retirement.

The employment season for hot shot crew is variable.
Eight months used to calculate

9 months or as fire season warrants.
full time equivalents.

MCC crew appointment is 6 months.
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Equipment Maintenance

Table 2.36 provides the current inventory for major equipment in the Moose
Lake Area. A more reaiistic equipment replacement schedule needs to be
implemented. . Under the present schedule items tend to get so old and
rundown that they are unsafe to operate. Maintenance costs also rise

steadily on the older equipment.-

Some items need replacement every year, Others last five years or more.
Cost of replacement of the larger, longer lived equipment must be prorated
over the years and added with similar costs from other administrative areas.
so that the annual equipment budget is adequate for both the large

specialized items and standard items such as pickups.

Slight changes are needed in the type of equipment to be acquired (e.g.,
replace 1/2 ton with 3/4 ton pickups). Specialized fire fighting and trail
maintenance equipment must be budgeted for in the appropriate accounts in

addition to the regular equipment budget.
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Table 2.36. Moose, Lake Area Equipment Inventory.

Vehicles up to 1 ton

1/2 T. 2x4 pickup
3/4 T. 2x4 pickup
Ram 4x4

Number

A

1/2 T. 4x4 pickup
3/4 T. 4x4 pickup
1 T. 4x4
Passenger van
Sedan/Wagons

o N 00— =N

Subtotal

Vehicles over 1 ton
Schwartz

Bus

Dump truck

6x6 pumper

20

Subtotal

All Terrain Vehicles
Bombardier J-5
Bombardier J-8
Cushman ATV

N = == N

Subtotal

Tractors

Cats

Tractor, wheeled
Clark snowplow
Road grader

U = W

Subtotal

Fire Equipment
Fire pumps
Fire plows
Slip on tanks
Tank trailers

0 | =N

Subtotal

Miscellaneous
3 Wheel ATC
Snowmobile
Chainsaw

Subtotal

TOTAL
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Building Management and Maintenance

The Moose Lake Area office of the DNR Division of Forestry is located in
Moose Lake, Minnesota. The area is subdivided into five geographic
districts, each of which contains an administrative site. District offices
are located at Moose Lake, Duxbury (Eaglehead District), Nickerson, Mora
and Hinckley. Each of the five sites includes a number of buildings. In
addition, the area maintains eight fire towers. These structures are

described below.
Moose Lake Area and District

1. The Moose Lake Area and District offices are housed in a two story,

wood frame structure containing 2,912 square feet (28'x52'). The
upper floor consists of a general office reception area, 5 offices and
a bathroom. The basement contains a meeting room, coffee room, file
and radio room, 2 offices, a bathroom and a utility room. Present
office space is inadequate because of recent staff expansions and

office equipment additionms:

2. The shop-warehouse is a wood frame structure containing 2,952 square

feet (36'x82'). This building has six garage stalls, one of which is
a heated shop area. Fire Fighting equipment stored in the unheated

stalls frequently freezes up in early spring seriously hampering fire
protection capabilities. There is currently inadequate space in the
Moose Lake Area buildings to store existing equipment. Unleaded fuel

for area vehicles is also unavailable.

3. The fire tower at Moose Lake is a stairway type tower. This tower is

manned during severe fire seasons.

4, The Willow River Nursery fire tower is a ladder type tower. This

tower has not been used for years because of more efficient aerial

detection.
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Duxbury (Eaglehead District),

1.

The combination office-warehouse is a wood frame structure containing

1,860 square feet (62'x30'). The office portion (300 square feet,

30'x10") consists of 2 rooms which are used for office space and a
bathroom. The garage has four unheated stalls. The heat source for
the office is a small space heater which is inadequate. There is
presently no hot water to the office bathroom. Water pipes which
connect the residence with the offices often freeze up during the

winter.

The residence is a wood frame structure containing 2,240 square feet
(28'x40'). It comnsists of 3 bedrooms, a living room, a combination
kitchen-dining area, a basement and a bathroom. The residence is in

need of substantial renovation.

The warehouse storage building is an old wood frame Civilian

Conservation Corps building containing 1,207 square feet (60'4'x20').
This building is structurally unsound, the tar paper roof leaks and
the doors are beyond repair. Safety considerations dictate that this

building should be destroyed.

The outhouse is a pit toilet facility that is necessary because of the
water pipe freezing problems of the office bathroom. It is also used
by Youth Conservation Corps groups who camp on the district office

grounds during the summer.

The fire tower located 4% miles west of the Duxbury (Eaglehead
District) office is a ladder type fire tower with a small cab.
Because of its remote location and state of repair this structure
poses safety and vandalism problems. This tower has not been used
since 1979 because of more reliable aerial detection and future use is

not expected.

The fire tower at Askov 1s a stairway type fire tower which receives

little use. The tower steps have not been treated with preservative

and are in poor condition.
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Nickerson District

1.

The office-warehouse at WNickerson is a wood frame structure containing

2,064 square feet., The building consists of two rectangﬁlar sections.
The office and two garage stalls comprise one rectangle that measures
40'x30'6". The other section contains 2 garage stalls and measures
36'6"x24', The 14'x24' office contains 2 rooms which are being used
as offices and a bathroom. The garage adjacent to the office is used
as a heated shop area. The remaining 3 stalls are unheated. There is

presently no hot water to the office bathroom.

The residence is a wood frame structure containing 2,304 square feet
of space (24'x48'). It consists of 3 bedrooms, a living room, a
kitchen-dining room combination, a bathroom and a basement. This
structure is in poor overall shape and is in need of major repair and

remodeling.

The storage shed contains 120 square feet of space (10'x12'). It is

used for the storage of signs, posts and othet small items.
The outhouse is a pit toilet type of facility which is no longer used.

The fire tower at Nickerson adjacent to the office is a stairway type

tower which is used during severe fire weather. This tower receives

heavy use during the summer by tourists.

Hinckley District

1.

The office-warehouse is a wood frame structure containing 1,860 square

feet (30'x62'). The office portion of the building contains two rooms
of offices (12'x30') and a bathroom. The garage portion contains 4
stalls, one of which is heated by a wood stove. The existing heating
system is inadequate to heat the office during cold weather and the
wood stove is a safety problem. The heated portions of the building

are not adequately insulated.
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The building's foundation is cracked and in need of repair, Lighting
in. the garage portion of the building is inadequate and bathroom

plumbing needs to be replaced.

2. The fire tower in St. Croix State Park is a stairway type tower which

has not been used for the last two years. This tower no longer serves

forestry needs.

Present storage space is inadequate to store the district's equipment. Gas
and oil are presently stored in the office warehouse building causing an
unsafe situation. The yard of the Hinckley forestrvy office adjoins a
residential area. This yard is often used to store equipment or other
necessary items. Although neatly kept, the yard is unsightly for

neighboring homeowners.

Mora District

1. The office-warehouse is a wood frame styucture containing 1,860 square

feet (30'x62'). The office portion contains two office rooms and a
bathroom. The dimensions of the front office are 14'6"x11'3", the
back office is 15'6"x7'6". The garage portion of the  building
contains 4 stalls, one of which is heated by a wood stove. This
building is in need of painting. The bathroom has no hot water at
present. Gas and oil is presently stored in a building not designed
for that purpose. The existing gas pump is old and in need or

replacement.

2. The warehouse-storage building is a cement block structure containing

1,800 square feet of space (30'x60'). This building is essentially a
barn with one large entry door, Structural repairs to this building
are necessary, particularly to the north wall., This building

presently has no electrical service.

3. The fire tower at Woodland is a stairway type tower which is not being

used because of aerial detection.

4. The fire tower at Pomeroy is a stairway type tower which is used

during severe fire weather.
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. PROCEDURE USED TO DEVELOP THE LAND MANAGEMENT PLAN

IDENTIFICATION OF FOREST RESOURCE MANAGEMENT COMPARTMENTS

The basic purpose of the land management plan is to describe how Division
of Forestry administered lands in the Moose Lake Area will be managed. The
Division of Forestry proposed and the Interdisciplinary Planning Team
agreed to use forest resource management compartments defined in terms of
resource characteristics and ownership patterms as the basic unit in the

land management plan.

A forest resource management compartment is defined as a contiguous or
nearly contiguous area of Division of Forestry administered land with
resource characteristics that permit management under a specified set of

guidelines to produce a desired mix of forest resource outputs.

Approximately 125 forest resource management compartments were identified
in the Moose Lake Area. Twenty of the compartments fall within existing
state forest boundaries. District Foresters were responsible for
delineating preliminary compartments within state forests based on their
perception of areas that are currently managed under various sets of
guidelines. These preliminary compartments were modified when necessary to
reflect future management direction. Ten of "the compartments are
administrative sites. The remaining compartments include all forestry
administered lands outside of state forests (i.e. undedicated lands).
The boundaries of these compartments were based almost entirely on
ownership patterns. That 1is, each contiguous tract of land became a
compartment., The compartments are shown on the Moose Lake Area Land

Owneréhip/Land Administration map attached to this plan.
COMPLETION OF COMPARTMENT FORMS

A forest resource management compartment form was completed for each
compartment. The form was designed to present resource information needed
to make land management and allocation decisions. Appendix D includes all
of the compartment forms for the Moose Lake Area. The compartment form

includes four sections which are described below.
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Compartment Description

This section includes information on the location and administrative status
of the compartment. Location information includes compartment name and/or
number, district designation, county, township, range, and section.
Administrative data includes acreage by land status and current DNR

management unit designation.

Compartmenf Highlights

This section includes resource information for use in making resource
management and land allocation decisions. The nine categories of

information collected are described below.

Access

Access to the compartment was described. Legal access via public roads or
unrestricted easements was differentiated from restricted access such as
through informal agreements with adjacent owners. Physical features such
as rivers, wetlands, or bluffs that restricted access within the

compartment were also noted.

Cover Types

The Phase II Forest Inventory was used to determine the percent cf the
compartment in various cover types. Cover types that presented possible
management problems or opportunities were noted. WNatural Heritage Program
plant or plant community elements occurring on the compartment were noted.

Forest Protection

The presence of fire, insect, disease, or erosion hazards serious enough to

warrant modification of management practices was noted.



Fish and Wildlife

Unique fish habitats (e.g. trout streams) and fisheries management

practices (e.g. stream improvement, stocking) were described. The presence

of deer yards, significant species or habitats, or Natural Heritage Program
wildlife elements was noted. Past or planned wildlife management practices

on the compartment were described.
Minerals and Soils

The metallic mineral potential class as described in the Land Suitability
Program interim report (MN DNR-Planning, 1983) was listed. Known sand or
-gravel deposits were described. The presence of peat was inferred using

Minnesota Soil Atlas (Univ. of Minn.-Ag. Exp. Sta., 1977 and 1980) maps or

Phase II Forest Inventory information. The geomorphic region in which the
compartment occurs was listed. Management restrictions for major soil

types within each geomorphic region are included in Appendix H.

Ownership and Land Use

The land use and disposition recomméndations from the DNR Land
Ownership/Classification Report were noted. The ownership of inholdings
and adjacent lands were described. Potential land use conflicts and the
probability of trespass or land line location problems were mentioned.
Fxisting leases affecting the compartment were described.

Recreation

Existing, proposed, and potential recreational facilities and uses were

described.
Water

The presence of protected waters, wetlands, and Wild and Scenic Rivers

within the compartment was noted.
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Other

Other features that would influence land allocation or management decisions
were described. Examples include administrative sites and educational,

historic, archaeological, or scientific features.
Prime Forest Land Designation
The Forest Resource Management Act of 1982 calls for 'the identification of

prime forest land according to criteria developed by the commissioner."

The interim report on DNR-Administered Public Lands: Their Suitability to

Meet WNatural Resource Management Objectives (DNR-Planning, 1983) contained

a preliminary list of eight criteria that qualify land for designation as
prime. Features that qualified the compartment as prime forest land were
marked with an asterisk on the compartment forms in Appendix D. Table 3.1
lists those compartments that meet one or more of the prime forest land

criteria. The designation is applied at the compartment level since that

was the smallest unit considered in developing the land management plan.

Prime forest land designation was one of the factors used in developing the
land allocation recommendétions. Other factors considered were access,
existing management unit boundaries, surrounding land use and ownership,
mineral potential, and statutory restrictions relating to various types of

land.



Table 3.1. Compartments Meeting One or More. Prime Forest Land Criteria - Moose Lake
Area, 1984,
) Fish and
Compartment Acres Timber Wildlife Recreation Water Other
1. Chengwatana 42 X X X
(Snake River CG)
2. Chengwatana 16,348 X X X
(General Management)
3. D.A.R. 360 X X
(General Management)
4. Fond du Lac - LUP 40 40
. General C.C. Andrews 10 X X X X
(Dago Lake)
6. General C.C. Andrews 350 X X Nursery
(Nursery)
8. General C.C. Andrews 132 X X X
(Willow River CG)
9. General C.C.Andrews 4,081 X X X Seed orchards
(General Management)
10. Nemadji (Black Lake 1,414 X X Bog community
Natural Area)
11. Nemadji (East) 10,240 X X X
12, Wemadji 751 X X
(Gafvert CG)
13. Nemadji (Grouse 3,028 X X X X
Management Area)
14, Nemadji (General 75,048 X X X X
Management)
15. Rum River 640 X X X
(Mille Lacs WMA)
16. Rum River 2,717 X X X X
(General Management)
17. St. Croix 40 X X X
(Boulder CG)
18. St. Croix (Tamarack 15 X X X
River Horse Camp)
19, St. Croix 27,063 X X X X Eastern
(General Management) Hemlock
20. Snake River 7,884 X X X
(General Management)
31. 16-46-18 354 X
32, 36-46-18 320 X X
33. 16-47-18 160 X



Fish and

Compartment Acres  Timber Wildlife Recreation Water Other
34, 36-46-19 280

35, 16-47-19 560 X X

37. 16-46-20 112 X Gravel
40, 36-46-20 279 X

45. 16=47-20 . 123 X

46. 16-47-20 130 X

49, 28-47-20 40 X

50. 36-47-20 80

57. 36-46-21 360 X

61. 16-47-21 480

62. 36-47-21 240 X

63. 8-43-20 80 X

64, 36-43-20 160 X »
65. 8-44-20 104 X |
66. 16-44-20 144 X

67. 16-44-20 77 X X

68, 20-44-20 160 X

69. 30-44-20 152 X

72, 16=-45-20 425 X X X

74, 34-43-21 153 X X

75. 36-43~-21 120 X

76, 16-44-21 320 X

77. 36-44-21 160

78. 16-45-21 160 Seed orchard
79. 36-45-21 280 X

8l. 16-47-16 160 X X X

82, 36-47-16 640 X X X

84, 16-46-17 360 X X

85. 16-47-17 280 X X

86, 36-47-17 560 X X

88. 16-44-17 640

90. 16-44-18 360 X

91. 36-44-18 640 X

92. 16-45-18 80 X

93. 36-45-18 440 X
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Fish and

éompartment Acres Timber Wildlife Recreation Water Other
95. 16-43-16 640

97. 16=43=17 320 X

98. 36-43-17 640 X X

99. 16-42-18 320 X Seed orchard
100. 36-42-18 440 X

102. 36-43-18 640 X

103. 16-42-19 520 X

104. 36-42-19 40 X

105. 36-43-19 640 X

106. 16-41-19 160 X

107. 36-41-19 400 X

109. 4-41-20 40 X X

110. 10-41-20 80 X X

112, 16-41-20 80 X X

113. 36-42-20 520 X

117. 36-41-22 560

120. 36-41-23 360 X X Fire Tower
121. 16-42-23 560 X X

123. 16-42-24 520 X

124, 36-42-24 ' 160 X

125. 8-39-25 80 X X

126. 23,24,26-39-25 400 X X

127. 36-40-25 60 X X

TOTAL 168,556




Resource Management Guidelines

The resource management guideline section describes how the compartment
will be managed. The guidelines reflect the compartment highlights and
area resource management objectives. Guidelines were developed only when
special actions were required or standard management practices needed
modification to meet compartment resource conditions. Guidelines were
listed under the following categories: access, fish and wildlife habitat
management, fire management, forest pest management, soils managemenf, land

administration, law enforcement, recreation, and timber management.

Proposed Disposition

This section lists the planning team's preliminary recommendation on
whether or not the compartment should remain in state ownership. If it is

to be retained the proposed management unit designation is usually listed.
INTEGRATION WITH PROGRAM AND OPERATIONAL PLANS

The Department of Natural Resources has developed a number of program plans

(e.g., SCORP, MFRP, State Forest Road Plan, recreational plans) that affect

land management activities in the Moose Lake Area. These plans were
considered when management guidelines for the compartments were developed.
In most cases the projects or guidelines contained in the program plans
were compatible with proposed compartment management guidelines. Where
deviations from the program plan were proposed the reasons were noted on
the compartment form. For example some road projects proposed in the State

Forest Road Plan were modified and a few additional projects were

identified.

The division continuously develops operational plans (e.g. forest
development proposals, planned cut lists) to implement approved program and
land management plans. In the future, operational plans affecting a given
compartment will be reviewed for compliance with the resource management
guidelines applicable to that compartment. If there are conflicts the

operational plan should be modified to meet the compartment guidelines if



possible. TIf the operational plan cannot be modified the compartment
guidelines should be revised and the changes reviewed by the affected

interests.

SUMMARY OF RESOURCE MANAGEMENT GUIDELINES AND PROPOSED ACTIONS

The following sections describe the standard management guidelines that
apply .to Division of Forestry administered lands and list specific projects
or exceptions to the standard guidelines that are proposed for various

compartments.

ACCESS

Access proposals for the Moose Lake Area are of two types: those which
concern the construction, upgrading, and redevelopment of the existing
state forest roads and those to acquire legal access to Division of
Forestry administered lands. The proposals for access were derived from

two basic sources, the State Forest Road Plan (Minnesota Department of

Natural Resourées, Division of Forstry, 1982) and the Moose Lake Area
Forest Resource Management Compartment Forms (Appendix D). Proposals from
the road plan were modified as necessary using information included in

compartment analysis.

In general most of the land in the Moose Lake Area within state forest
boundaries is well accessed by 249.2 miles of state forest roads. About
64.3 miles of this total are considered permanent, all weather road (Class
1 to 4). The remaining mileage is Class 5 and generally useable during dry
periods or in the winter only. This plan recommends 12 miles of new
permanent road (see Table 3.2). Another 13.8 miles are scheduled for major
redevelopment to better serve transportation needs (see Table 3.3).
Class 5 roads for timber access will continue to be developed on an as
needed basis. Road development proposals will be reviewed by the Division
of Waters for compliance with water permit and floodplain management
requirements. Two compartments, the Nemadji-East and the VNemadji-Black

Lake Bog SNA, restrict new road building.
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Table 3.2. Proposed State Forest Road Construction - Moose Lake Area,

1985-94,

’ Construction
Road Name County State Forest Miles Class
Net Lake Pine Nemadji 3.0 4
General Andrews Pine General Andrews 9.0 4
TOTAL 12.0

Table 3.3. Proposed State Forest Road Reconstruction - Moose Lake Area,

Miles of
Road Wame County State Forest Reconstruction Class
Park Trail Pine Nemadji 4.4 4 to 3
Tamarack Pine St. Croix 5.1 4 to 3
Kanabec Kanabec Rum River 4.3 4 to 3
TOTAL 13.8

Access to some areas of state forests and a number of undedicated parcels
is constrained by lack of adequate legal access. Adequacy of legal access
to each compartment was determined as part of the compartment analysis,
Proposals for acquisition of legal access were made for selected
coﬁpartments which were proposed for continued Division of Forestry
management (those within state forests or those proposed for addition to
state forests). Acquisition of 10,75 miles of new right-of-way is
proposed. Most acquisition will prbbably take the form of easements across
private property. Table 3.4 identifies access proposals on a compartment

basis.



Table 3.4. Access Acquisition Proposals - Moose Lake Area, 1985-94.

Acres of Approximate

State - Mileage Access
Land _Necessary for Priority
Compartment ~ Accessed Legal Access Score* Comments
9. General C.C. Andrews NA 1 50, 46, Three separate
(General Management) 31 projects. See
Appendix D for
details.
14, Wemadji NA 2 65 See Appendix D
General Management) for details.
19. St. Croix 292 1/4 59 Identify existing
(General Management) township rights-of
way to northern
portion of forest.
Obtain legal land
access to 36-42-16.
20. Snake River 1,500 1/2 62 Construct class 5
(General Management) road on eacement.
37. 16-46-20 40 1/4 - ) 30
39. 16-46-20 40 1/4 30 Possible gravel.
‘ Obtain access only
if gravel is present.
Otherwise dispose
. of land.
46. 16-47-20 130 1/4 26 Access land west of
river.
56. 32-46-21 A 480 1/4 31
61. 16-47-21 480 1/2 Access land south
of river.
65. 16-44-20 104 1/4 39 On Fox Lake.
67. 16-44=20 77 1/4 39 On Little Mud Lake.
74, 34-43-21 153 1/2 23 On Elbow and Grass
lakes.
76. 16-44-21 320 1/4 33 Access land east of
Little Bremen Creek.
79. 36-45-21 280 1/4 50
81l. 16-47-16 , 80 3/4 . Total public land
accessed 440 acres.
105. 36-43-19 640 1/4 Also access 206 acres

of county land.



Acres of Approximate

State Mileage Access
Land Necessary for Priority
Compartment Accessed Legal Access Score* Comments
107. 36-41-19 100 1 35 Access land east of
‘ Sand Creek.

117. 36-41-22 , 560 1/2 54 Develop class 5 road
on easement.

121, 16-42-23 160 1 30 Develop class 5 road
on easement. Also
accesses 200 acres of
county and 80 acres
of wildlife 1land.

124, 36-42-24 160 1/2 42 Develop class 5 road
on easement.

126. 23, 24, 26-39-25 400 1/4 49 Develop class 5 road
on easement.

TOTAL 10 3/4 miles

*Access priority score determined based on number of years until access is needed
for timber or wildlife habitat management, state forest status, and acreage accessed.
Possible scores range from 23 to 65.

Minnesota Statutes 88.22 authorizes the Commissioner of WNatural Resources
to close roads into lands used for conservation purposes to reduce fire
hazards, protect roads during wet periods, and effectively enforce timber
trespass and game laws. The authority to close roads has been delegated to
Regional Forest Supervisors. Current procedures for closing forest roads
are detailed in Division of Forestry Circular Letter 2960. Updated
policies and procedures regarding closure of forest roads will be developed

during the life of this plan.

It is often desirable to have gates that can be closed to prohibit
vehicular access to selected roads. The primary reasons for limiting

access are to:

1. Prevent rutting of roads during wet periods.
2. Limit hunter access to foot traffic only on roads or trails

developed as part of wildlife habitat improvement projects.



3. Limit use of certain. sensitive areas and to reduce the need for
road maintenance.
4. Protect grass or clover ground cover planted on roads or trails

without gravel surfaces.

Table 3.5 lists the locations where gates are proposed on existing roads or

trails. Gates will be included in plans for new roads.

Table 3.5. Road and Trail Gate Proposals - Moose Lake Area, 1985-94.

High Priority

32. 36-46-18 Access Trail 36-46-18
14, UWemadji (Gen. Mgmt.) Aspen Trail 11-44-17
14, VNemadji (Gen. Mgmt.) Spruce Trail 13-44-17
14. Nemadji (Gen. Mgmt.) Access Trail off 26-46-16
Harlis Road
14. VNemadji (Gen. Mgmt.) Round Lake Trail 27-46-16
14, UWemadji (Gen. Mgmt.) Bald Eagle Trail - 17-45-16
14. Nemadji (Gen. Mgmt.) Lost Trail  4=45-16
88. 16-44-17 Black Bear Trail : 16-44~17
19. St. Croix (Gen. Mgmt.) Wilma Road ) 16-42-17
19. St. Croix (Gen. Mgmt.) St. Croix Trail 4=41-16
19. St. Croix (Gen. Mgmt.) Access Trail 31-42-16
14. Nemadji (Gen. Mgmt.) Access Trail 32-44-16
14. VWemadji (Gen. Mgmt.) Access Trail 18-44-16
19. St. Croix (Gen. Mgmt.) Access Trail 30-42-16
2. Chengwatana (Gen. Mgmt.) Chengwatana 15-39-20
" Forest Road
16. Rum River (Gen. Mgmt.) Kanabec Forest 7-39-25
Road
Medium Priority
13. Nemadji (Gen. Mgmt.) Ruffed Grouse Road 19~45-16
19. St. Croix (Gen. Mgmt.) Basswood Trail 29-42-17
14, VNemadji (Gen. Mgmt.) Access Trail 26-44-16
2. Chengwatana (Gen. Mgmt.) Boundary Trail —-—
Crossing
1. Chengwatana (Snake Boundary Trail ——
River Campground) Crossing
2. Chengwatana (Gen, Mgmt.) Access Trail at end 19-39-19

of Chengwatana Forest
Road Extension
Low Priority

7. General C.C. Andrews Access Trail 36-45-19

(Separate Sect.)
2. Chengwatana (Gen. Mgmt.) Access Trail at end 36-40-20
of township road
20. Snake River (Gen. Mgmt.) Chesley Brook Road 1-42-23

Fuelwood Area




FISH AND WILDLIFE HABITAT MANAGEMENT

Division of Forestry administered lands in the Moose Lake Are are managed
in accordance with the department policy on wildlife/forestry coordination
(DNR Policy #8, revised 5/3/82) and the associated Forestry/Wildlife
Habitat Management Guidelines (MN DNR, Wildlife, 1984). This land

management plan was developed in cooperation with the Division of Fish and
Wildlife representatives on the interdisciplinary planning team as required
by the department policy. Development and approval of this plan does not
replace the project review procedure established by the wildlife/forestry
coordination policy. Specific project proposals (e.g. planned cut lists,
road development, boundary adjustment) will be developed and reviewed as
this plan is implemented. The project review process should work more
smoothly in the future because this plan: 1) documents the longer term
objectives that specific projects are designed to meet, 2) identifies
compartments where certain types of projects are permitted or prohibiteo,
and 3) lists potential projects that can be used to set priorities or

identify alternative sites for projects.

Wildlife management in the Moose Lake Area will emphasize forest game
species including deer, grouse, bear, beaver, woodcock, and snowshow hare.
These species are favored by young forests, smaller cuttings, and a high

proportion of aspen.

High populations of these game species benefit hunters and others
interested in viewing wildlife. Habitat for these game species benefits
many other kinds of wildlife that need openings and young forest. It also

provides a good food source for various predators and scavengers.

To provide adequate habitat for deer and other forest game species each

four square mile area should consist of:

- 35-657% intolerant hardwoods of aspen, birch, oak or upland brush,
with 25-657 being in the aspen type managed on a 40-60 year rotation
age; '

- 3-5% grassy openings on the upland 2-4 acres in size;

- 10-207% conifer cover of cedar, spruce-fir, or jack pine;



- not more than 30% of the upland in conifer plantations, spruce-fir, or
northern hardwoods or 45% in combination; )

- 10% of the upland in regeneration types (0-10 years).

Different goals would apply to those areas being managed for wildlife other
than the forest game species (e.g., old growth species, threatened and

endangered species, transition zone species, waterfowl).

Most forest resource management compartments will be managed for game
species according to the Forestry/Wildlife Habitat Management Guidelines.
However, there are many sites where management practices will be modified
to benefit endangered, threatenéd, and special concern species or to
provide for other significant wildlife or habitat conditions. Table 3.6
lists significant fish or wildlife conditions and habitat management

proposals affecting various compartments in the Moose Lake Area.

To protect fisheries habitat in lakes, rivers and streams: maintain buffer
strips of vegetation along lake and stream margins; construct erosion
control devices, especially on logging roads and harvested aréas; propefly
design and locate stream crossings; use pesticide application methods that
prevent pesticides from getting into water systems; and maintain good age

class diversity of timber stands for watershed protection.

Resource management proposals, such as timber management and recreation or
road development, will be modified as necessary to maintain or enhance the
significant fish or wildlife conditions on these compartments. Additional
habitat management proposals will likely be developed when the four square
mile wildlife habitat compartment analyses and associated composition goals

are completed.



Table 3.6.

Significant Fish and Wildlife Conditions and Habitat Management

Proposals — Moose Lake Area, 1984,

Compartment

Significant Condition or Management Proposal

2.

5.

10.

11.

12.

13.

14.

16.

17.

19.

20,

Chengwatana (Ceneral Management)

General C.C. Andrews
(Dago Lake Day Use Area)

General C.C. Andrews
(General Andrews Nursery)

General C.C. Andrews
(Separate Section)

General C.C. Andrews
(Willow River Campground) -

General C.C. Andrews
(General Management)

Nemadji
(Black Lake Bog SWA)

Nemadji (East)

Nemadji (Gafvert Campground)

Nemadji
(Grouse Management Area)

Nemadji
(General Management)

Rum River (General Management)
St. Croix (Boulder Campground)

St. Croix (General Management)

Snake River (General Management)

Sandhill crane and American bittern habitat.
Potential water impoundment sites.

Determine impact of proposed recreation
development on use of Dago Lake as a fish
rearing pond.

Need to limit deer damage to seedlings and
windbreaks, possibly through special hunting
regulations.

Possible great grey owl habitat.

Stanton Lake is possible loon nesting
habitat. Wild rice in lake is managed to
improve waterfowl and furbearer habitat.

Develop peat excavation sites as wildlife
ponds if feasible. Manage proposed oak fire
breaks for mast production.

Continue to allow hunting and trapping. WNo
active habitat management permitted.

Wolf, moose, bobcat, possible lynx and

great gray owl habitat. Restrict logging to
winter. Restrict ORV use on new logging
roads. .

Post as loon nesting area and erect wood duck
houses. Trout stream.

Modify timber management to increase grouse
and other upland game populations.

Wolf, moose, bobcat, possible lynx and

great gray owl habitat. Three heron colonies.
Modify timber cutting and maintain beaver
ponds in vicinity of heron colonies. Trout
stream.

Maintain waterfowl impoundments and deer
yards.

Manage Rock Lake as walleye-yellow perch
fishery.

Sandhill crane, Louisiana waterthrush, bald
eagle, osprey, and wocd turtle present. Trout
streams., A water control structure may be
needed to maintain existing water level in
Grace's Lake.

Deer yards. Potential for further waterfowl
impoundment development. Amend Bean Dam WMA
project boundary to reduce overlap in
boundaries.
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Compartment Significant Condition or Management Proposal

31. 16-46-18 Potential impoundment or sharp-tail grouse
management., Trout stream.

32, 36-46-18 Trout stream.

34, 36-46-19 Retain snags for cavity nesting birds.

35, 16=47-19 Retain white cedar stand for deer yard.

42, 6-47-20 Field check for great grey owl nesting.

50. 36-47-20 Conduct field wildlife survey prior to
disposal.

51. 6-46-21 Possible impoundment or sharp-tail grouse
management.

53. 8-46-21 Evaluate potential for sharp-tail management
before exchange.

54. 16-46-21 Manage lowlands for waterfowl.

55, 24-46-21 Evaluate potential for sharp-tail management.

56. 32-46~21 Sharp-tail grouse management,

57. 36-46-21 Ruffed grouse management.

6l. 16-47-21 Burn upland brush.

65. 8-44-20 Erect wood duck houses.

66. 16-44-20 Frect wood duck houses.

67. 16-44-20 Erect wood duck houses.

68. 20-44-20 Deer yard.

69. 30-44-20 Possible rail and American bittern habitat.

72, 16-45-20 Possible osprey breeding habitat.

73. 16-43-21 Field check for sandhill crane and
sharp-tailed grouse.

74. 34-43-21 Waterfowl or loon management.

75. 36-43-21 Waterfowl management. Possible rail and
American bittern habitat.

81l. 16-47-16 Deer yard. Trout stream.

‘82, 36-47-16 Deer yard. Trout stream.

84, 16-46-17 Trout stream.

85. 16-47-17 Trout stream.

86. 36-47-17 Deer yard. Trout stream.

90. 16-44-18 Increase browse near deer yard.

92. 16-45-18 Provide waterfowl nesting structures.

95. 16-43-16 Possible great grey owl habitat.

97, 16-43-17 Possible sandhill crane habitat.

99. 16~42-18 Trout stream.
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Compartment Significant Condition or Maﬁagement Proposal

103, 16-42-19 . Deer yard.

110.° 10-41-20 Deer yard. ,

113. 36-42-20 Possible sandhill crane and sharp-tailed
grouse habitat,

117. 36~41-22 Deer yard. Possible sandhill crane and

"~ sharp-tailed grouse habitat.

118. 36-42-22 Possible sandhill crame and sharp-tailed
grouse habitat.

119. 36-38-23 Conduct field check of pheasant habitat
before disposal.

120. 36-41-23 Deer yard.

121, 16-42-23 Remove from WMA project boundary.

123. 16-42-24 Possible sandhill crane habitat.

124, 36-42-24 Possible deer yard.

126. 23, 24, 26-39-25 Deer yard. Dam will be built to create

: wetland.




FIRE MANAGEMENT

The Moose Lake Area Fire Plan describes fire management activities in the

area., It also contains historical information on the location and causes

of wildfires. A few compartments require special fire protection actionms.
Three recreation areas have been identified for increased prevention
activities to inform users of fire hazards. These are the Gafvert
Campground which is located in a fairly remote portion of the Nemadji State
Forest, the Snake River Campground in the Chengwatana State Forest, and the
Blackhoof River area (16-47-17) which receives heavy use by trout fishermen
during the spring fire season. Efforts are also required to break up the
extensive conifer types in the General C.C. Andrews State Forest 5y
establishing oak strips and by maintaining hardwoods along natural fire

breaks such as the Willow River.
FOREST PEST MANAGEMENT

Integrated pest management is an approach to insect and disease control
that utilizes a combination of silvicultural, bioclogical, chemical, or
mechanical techniques to achieve economical control in an environmentally
sound manner. Integrated pest management can reduce the occurrence,
severity, and spread of insect and disease problems and thereby lessen the
problems associated with direct control techniques. 1Insect and disease
management guidelines have been developed for the major pests in the aspen,
paper birch, oak, lowland hardwood, central hardwood, northern hardwood,
red pine, white pine, jack pine, black spruce, white spruce, spruce-fir,
northern white cedar, and tamarack forest types (MN DNR, Forestry, 1984).
To the extent possible, these guidelines will be integrated with other

proposed management activities on all compartments in the Moose Lake Area.

The pine tussock moth and jack pine budworm have caused extensive
defoliation and top kill in pine stands in and around the General C.C.
Andrews State Forest. This area contains numerous overstocked natural jack-
pine stands on droughty soils. Outbreaks in the 1960's and 70's required
direct control operations and salvage harvests to avoid additional tree
mortality and product loss due to bark beetles. To reduce future losses,

annual detection and evaluation surveys will be conducted, jack pine in
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this compartment will be managed on a 40 year rotation to remove mature
stands, and timber stand improvement practices will be used to regulate
basal area, remove culls, and improve vigor. Newly established plantations
will contain less susceptible species or will be closely regulated for

increased growth.

Specific pest protection plans should be developed for the General Andrews

Nursery, seed orchards, developed recreation sites, and scenic waterways.
SOILS

Appendix H describes the management limitations of the major soil types
within each of the geomorphic regions occurring in the Moose -Lake Area.
The limitations deal with such things as erosion potential, equipment
trafficability, suitability for roads, and suitability for various tree
species. The geomorphic region(s) that each compartment is located in is
noted under the minerals and soils heading on each compartment form in
Appendix D. The limitations applicable to each soil in the compartment
should be noted when specific project proposals are developed. The
Regional Soil Specialist should be contacted if there are questions as to

the appropriateness of the management proposal for the soil type.
LAND ADMINISTRATION

Each compartment form in Appendix D lists a "proposed disposition" based on
resource characteristics, management opportunities, and legal constraints.
Implementation of these proposals will require modification of management
unit boundaries, transfers of administrative control or internal exchange,
exchanges between the state and counties, disposal of surplus lands, and

acquisition of land. The Minnesota Forest Resources Plan includes a goal

of achieving an optimum land ownership pattern for the multiple-use
management of forest resources. The land administration proposals

described below are designed to move toward that goal.



Retain in State Forest

This was the usual disposition decision for lands which are presently in

state forests. Changes in state forest boundaries will be proposed to

eliminate areas of private land, to incorporate adjacent state land or
county land obtained in exchanges, and to reduce or eliminate overlap with
other DNR management units., Table 3.7 lists compartments, totaling 150,861

acres, proposed for retention in state forests.

Table 3,7, Compartments Proposed for Retention as State Forests - Moose
Lake Area, 1985-94.

Compartment Acres (a)

1. Chengwatana ~ Snake River Campground 42

2. Chengwatana - General Management 16,348

3. D.A.R. - General Management 360

4, Fond du Lac - LUP 40 40

5. General C.C. Andrews - Dago Lake 10

6. General C.C. Andrews - Nursery 350

7. General C.C. Andrews - Separate Section 640

8. General C.C. Andrews - Willow River Campground 132

9. General C.C. Andrews - General Management - 4,081

10. Nemadji - Black Lake Bog SNA 1,414 (£)
11. Nemadji - East 10,240

12, Wemadji - Gafvert Campground 751

13. Nemadji - Grouse Management Area 3,028

14, Nemadji - General Management 75,048

15. Rum River - Mille Lacs WMA 640

16. Rum River - General Management 2,717

17. St. Croix - Boulder Campground 40

18. St. Croix - Tamarack River Horse Camp 15

19, St. Croix - General Management 27,063 (b)
20. Snake River - General Management 7,885 (c)
21, Admin. and Scattered - Area Headquarters 7 (d)
23. Admin. and Scattered - Moose Lake Tower 2 (d)
24, Admin. and Scattered - Nickerson Headquarters and Tower 0 (e)
25. Admin. and Scattered - Askov Tower 3 (d)
26. Admin. and Scattered - Eaglehead Headquarters 1 (d)
28. Admin. and Scattered - Hinckley Headquarters 2 (d)
29, Admin. and Scattered - Mora Headquarters 2 (d)
TOTAL 150,861

Notes: : :

(a) Includes only Division of Forestry lands inside existing boundaries
unless otherwise noted.

(b) Includes 25,993 acres of Division administered land and !,070 acres of
Dept. administered land within the boundary of the St. Croix State
Forest.

(c¢) Includes 66 acres of Division administered land within the boundary not
currently coded as part of the forest.

(d) Acreage coded as Admin. and Scattered State Forest on DNR Land
Ownership/Classification report but not included in statutory
description of forest boundaries (MS 89.021).

(e) Five acres currently miscoded as part of Nemadji (General
Management) .

(f) The Black Lake Bog SNA is proposed as a secondary ORA unit within
Nemadji State Forest.



" Add to State Forests

Thirty-six compartments comprising 9,762 acres were recommended for
addition to state forests (see Table 3.8). These compartments are
currentl§ undedicated Division of Forestry administered trust land. Four
compartments (1,680 acres) would be incorporated into adjacent state
forests. The remainder would be designated as Administrative and Scattered
State Forest land. Detailed boundary descriptions will be developed and
submitted for department review prior to submission for legislative action
as required by the Wildlife/Forestry Coordination and Transfer of

Administrative Control policies.

Table 3.8, Compartments Proposed for Addition to State Forests - Moose
Lake Area, 1985-94,

Compartment Acres State Forest Added to
34, 36-46-19 280 0l. Admin, and Scattered
37. 16-46-20 112 0l. Admin. and Scattered
38. 16-46-20 80 0l. Admin. and Scattered
45, 16-47-20 - 123 0l., Admin. and Scattered
46, 16-47-20 130 0l. Admin, and Scattered
63. 8-43-20 80 0l. Admin. and Scattered
65. 8-44-20 104 0l. Admin. and Scattered
66. 16-44-20 ' 144 0l, Admin. and Scattered
67. 16-44-20 . 77 0l. Admin., and Scattered
68. 20-44-20 160 0l. Admin., and Scattered
69. 30-44-20 152 0l. Admin. and Scattered
75. 36-43-21 120 0l., Admin., and Scattered
77. 36-44-21 160 0l. Admin. and Scattered
78, 16~45-21 160 0l. Admin. and Scattered
82, 36-47-16 640 0l. Admin. and Scattered
84, 16-46-17 360 0l, Admin. and Scattered
88. 16-44~17 640 35, Nemadji
90. 16-44-18 360 0l. Admin. and Scattered
92, 16-45-18 80 0l. Admin. and Scattered
94. 36-44-19 280 0l. Admin. and Scattered
95, 16-43-16 640 35, Nemadji
97. 16~-43-17 320 35, Nemadji
99, 16-42-18 320 0l. Admin. and Scattered

103, 16-42-19 520 0l. Admin. and Scattered

106, 16~41-19 160 0l. Admin. and Scattered
107. 36-41-19 400 0l. Admin. and Scattered

115, 16=40-22 80 0l. Admin., and Scattered

116. 16-41-22 280 0l. Admin. and Scattered
117. 36-41-22 560 0l. Admin. and Scattered

118, 36-42-22 160 0l. Admin. and Scattered
120. 36-41-23 360 0l. Admin. and Scattered

121, 16-42~23 560 0l. Admin. and Scattered
123, 16-42-24 520 0l. Admin. and Scattered

124, 36-42-24 160 01, Admin. and Scattered

125, 8-39-25 80 43, Rum River

126, 23, 24, 26-39-25 400 0l. Admin. and Scattered

TOTAL 9,762




State~County Land Exchanges

Thirty-five compartments containing 11,234 acres of state land have been

"identified for potential land exchanges involving state and county lands.

All proposed exchanges will require additional analysis and agreement
between the state and the appropriate county. The primary purpose of the
exchanges would be to increase forest resource management efficiency
through consolidation of owneréhips. Individual exchanges would be
processed according to the DNR Land Exchange Policy. Table 3.9 lists the
state land acreage, estimated county acreage, and proposed administrator if
the exchange is completed. In addition to the compartments listed there
are possible exchanges involving county lands within or adjacent to
existing state forests (e.g., Chengwatana, General C.C. Andrews, Nemadji,
St. Croix and Snake River). It is anticipated that the land in state
owtership after the exchanges are completed will be added to state forests.
»
Cooperative land management agreements are sometimes proposed as
alternatives to land exchanges. Cooperative land management agreements
have been successfully implemented by the Department and other agencies.
Examples include the Salt Springs land management agreement between the DNR
and the University of Minnesota and several state-county agreements
covering peat leases. In addition, the U.S. Forest Service engages in
cooperative agreements with private land owners for forest management.
Other examples of agreements are those between private timber companies and
mining companies to promote timber management on mining company lands. In
the Moose Lake Area, however, these agreements are not likely to be used
since the counties are the primary land excﬁange partners and the Minnesota
Association of Coﬁnty Land Commissioners has expressed a clear preference
for land exchanges over cooperative land management agreements (Association

meeting minutes dated 2-13-85).
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Table 3.9. Compartments with Potential State-~County Land Exchanges - Moose
Lake Area, 1985-94,

Acres of Acres of ’ Proposed
Compartment State Land County Land Administrator
31. 16-46-18 354 160 State
32, 36-46-18 320 80 State
35. 16-47-19 560 40 State
40. 36-46-20 279 32 State
42, 6-47-20 109 : 500+ County
43, 10-47-20 40 280+ County
44, 12-47-20 40 400+ County
51. 6-46-21 51 470+ . County
52. 6-46-21 40 470+ County
53, 8-46-21 40 120+ Ccunty
54, 16-46-21 560 120 State
56, 32-46-21 480 240 State
57. 36=46-21 360 80 State
58. 2-47-21 71 440+ County
59. 2-47-21 40 440+ County
60, 6-47-21 40 620+ County
61, 16-47-21 480 80 State
62. 36-47-21 240 200 Either
72. 16-45-20 537 80 State
74, 34-43-21 153 66 State
76. 16=44-21 320 80 State
79. 36-45-21 280 280 State
81l. 16-47-16 160 280 State
83. 7-46-17 40 . 320+ County
85. 16=-47-17 280 80 State
86. 36-47-17 560 640 State
91. 36-44-18 640 640+ County
93, 36-45-18 440 720 State
96. 36-43-16 240 320 Either
98. 36-43-17 640 2000+ County
101, 16-43-18 640 1000+ County
102. 36-43-18 640 1000+ County
105, 36-43-19 640 206 State
108. 16-40-20 400 720+ County
113, 36~42-20 520 60 State
TOTAL 11,234




Transfer of Administrative Control or Internal Exchange

These compartments are usually Division of Forestry administered lands

within or adjacent to other DNR management units which are better suited

for management as part of the other unit. Table 3.10 1lists the
compartments, acreage, and present and proposed administrators for parcels
suitable for transfer of administrative control. Additional transfers of
administrative control or transfers of land status (i.e., transfer of trust
fund status from lands in non-income producing management units to
non~trust lands in state forests) may be proposed by other DNR divisions

during the life of this plan.

Table 3.10. Compartments Proposed for Transfer of Administrative Control
or Internal Exchange - Moose Lake Area, 1985-94,

Current .© Proposed

Compartment Acres Administrator Administrator

10. Nemadji-Black 1,414 TForestry SNA/Forestry

Lake Bog SWNA

49. 28-47-20 40 Forestry Trails & Waterways

64, 36-43-20 160 Forestry Parks & Recreation

72, 16-45-20 112 Trails & Waterways Forestry

109. 4-41-20 40  Forestry Trails & Waterways

110. 10-41-20 80 Forestry Trails & Waterways or SNA
112, 16-41-20 80 Forestry SNA or Trails & Waterways
127. 36-40-25 60 Forestry Wildlife
.TOTAL 1,986




Retain for Custodial Management

The compartments listed in Table 3.11 will be retained in state ownership
but will generally not be actively managed. These parcels are typically
small (40-80 acres) and inaccessible. These'compartments are chiefly
valuable for mineral exploration since they are in geologic fbrmations
where metallic mineral bearing units are known to occur or are in geologic
environments similar to other areas of the world that are known to contain
economic mineral deposits (e.g., class B or C mineral potential). The

Division of Forestry will retain custodial control of these parcels.

Table 3.11. Compartments Proposed for Custodial Management - Moose Lake
Area, 1985-94,

Compartment Acres Comments
33, 16-47-18 160
36. 2-46-20 40
39. 16-46-20 40 Assess gravel potential.
55, 24-46-21 80 Assess wildlife resources.
70. 36-44-20 40 4
73. 16-43-21 80
89. 6~44-18 40
111. 16-41-20 40
114, 4-42-21 40
TOTAL 560




Surplus Lands

Eleven compartments (806 acres) have been tentatively identified as surplus
lands. These lands generally lack resource characteristics or management

opportunities which would make them suitable for continued management by

the Division of Forestry or for transfer or exchange to other public
agencies. In several cases a field assessment of plant communities,
wildlife, gravel, or peat resources will be necessary before a final
decision on whether or not to dispose of these lands is made. Minnesota
Statutes 92.461 prohibits sale of lands that are chiefly valuable for
deposits of peat in commercial quantities, Two of the compartments contain
public waters and would have to be exchanged for other land containing
public waters. Land sales would be conducted according to Minnesota .

Statutes, Chapter 94.10.

Table 3.12. Compartments Proposed for Disposal as Surplug Lands - Moose
Lake Area, 1985-94. '

Compartment Acres Comments
27. Eaglehead Fire Tower 1 Consider leasing tower.
30. Woodland Fire Tower 1 Consider leasing tower.
41, 4-47-20 : 40 Offer to exchange to county before
sale,
47, 22-47-20 40 Offer to exchange to county before
sale.
48, 22-47-20 40 Offer to exchange to county before
sale.
50. 36-47-20 80 Assess wildlife and mineral
resources potential before sale.
80. 16-46-16 40
100. 36-42-18 440 Exchange for other land containing
public waters.
104, 36-42-19 40 Exchange for other land containing
public waters.
119. 36-38-23 40 Assess wildlife resources, exchange
to Wildlife if retained.
122, 6-41-24 44
TOTAL 806




Land Acquisition

Table 3.13 lists lands that have been identified as desirable additiomns to
state forests. Land will only be purchased from willing sellers. The Soo
Line Railroad which crosses the Nemadji and St. Croix state forests is
being considered for abandonment. Acquisition of the railroad land would
prevent fragmentation of ownership within the forests. The 350 acre tract
on the Snake River and the 40 acres in the Rum River State Forest are
isolated by state land. The 198 acres in the Chengwatana would provide
additional public land along the St. Croix River and would nearly connect
the northern and southern portions of the state forest. The 40 acres in
16-46-18 would facilitate development of a wildlife impoundment. The
remaining tracts are adjacent to developed state forest recreation

facilities.

There may be additional lands that become available for addition to state
forests through donation or purchase. These lands will be evaluated using

the follbwing criteria:

1. Is the land within or adjacent to an existing state forest or
state land proposed for state forest status in this plan?

2. Will the public have unrestricted legal access to the land? Does
it provide access to currently inaccessible public land?

3. Is the land capable of producing timber on a sustained yield
basis?

4. Does the land have significant recreational value? Is it
adjacent to existing recreational facilities or areas where such
development is proposed?

5. Does the land have significant fish or wildlife habitat value or
provide habitat for endangered, threatened, or special concern
plants or animals?

6. Is the land adjacent to protected waters?
7. Does the land have significant educational or historical value?

8. Does the land have natural area preservation or wilderness
potential?

9. Is it likely that the land will be used for purposes incompatible
with adjacent state forest land if it is not acquired?

10. Does the land have potential mineral resources?



Lands that meet one or more of the above criteria will be considered for
addition to state forests. A parcel that meets several criteria will
likely receive higher priority for acquisition than one that meets only one
criterion. Acquisition by purchase will be subject to availability of

funds.

Table 3.13. Land Acquisition Proposals - Moose Lake Area, 1985-94,

Compartment Acres Comments
2. Chengwatana (Gen. Mgmt.) 198 NSP land along St. Croix
River.
5&9. General C.C. Andrews 121 Willing seller of inholding
(Dago Lake/General Mgmt.) adjacent to Dago Lake Day Use
Area.
8. General C.C. Andrews 1 Willing seller of inholding
(Willow River Campground) between campground and
freeway.
12, Wemadji 99 Two parcels with shoreline
(Gafvert Campground) on Net and Pickerel lakes
adjacent to recreation
facility.
14&19. Nemadji (Gen. Mgmt.) 421 Acquire Soo Line R.R. land
St. Croix (Gen. Mgmt.) within boundaries of state
forests when abandoned for use
as road.
16, Rum River (Gen. Mgmt.) 40 Isolated inholding.
20. Snake River (Gen. Mgmt.) 350 Private land outside boundary

that is cut off by Snake River
and state forest land.
31, 16-46-18 40 Desirable for development of
impoundment.
TOTAL 1,072

LAW ENFORCEMENT

Eleven compartments in the Moose Lake Area have special enforcement needs
(see Table 3.14). The majority of these compartments are associated with a
developed recreation facility. Specific enforcement procedures have been
established by the area for each of these facilities. They include having
caretakers present during times of peak use, forest officer campground
patrols, and campground patrols from conservation offices and other law

enforcement agencies. If serious problems are encountered by forestry



personnel, backup is requested from conservation officers and other law
enforcement agencies as needed. These procedures will be continued and

their adequacy monitored.

Table 3.14. Compartments with Law Enforcement Needs - Moose Lake Area,

1985-94,
Compartment Enforcement Needs
1. Cheﬁgwatana (Snake River Campground) Recreation
3. D.A.R. (General Management) Recreation
5. General C.C. Andrews Recreation

(Dago Lake Day Use Area)

8. General C.C. Andrews Recreation
(Willow River Campground)

12. Vemadji (Gafvert Campground)  Recreation
13. Nemadji (Grouse Management Area) Recreation/Hunting
16, Rum River (General Management) Recreation
17. St. Croix (Boulder Campground) Recreation
18. Sst., Croix Recreation

(Tamarack River Horse Camp)

82. 36-47-16 : Check for agricultural
’ trespass
85. 16-47-17 Check for littering in

trout stream

RECREATION

Detailed recreation development proposals for the Moose Lake Area are

contained in the Moose Lake Recreational Sub-Area Plan (Appendix G).

.Recreation proposals call for the upgrading and continued maintenance of 6

campgrounds, 1 day-use area, and 115 miles of trail. Wew development
proposals include one day-use area, 20 miles of trail, and 3 new parking

lots.,



The Kettle, St. Croix, and Snake rivers are designated Canoe and Boating

Routes.

Federal Wild and Scenic River.

The Kettle is a State Wild and Scenic River and the St. Croix is a

Each of

these rivers and the

Minnesota-Wisconsin Boundary Trail cross or are adjacent to several

compartments in the Moose Lake Area.

The Kettle and St. Croix rivers and

the Boundary Trail each have a management plan.

Resource management

activities on affected compartments will be compatible with the appropriate

management plan.

Table 3.15. Compartments Containing Developed Recreational Facilities or
with Potential for Developed Recreational Facilities - Moose

Lake Area, 1985-94.

Compartment

Description

1.

10.

11.
12.

13.

140

Chengwatana
(Snake River Campground)

Chengwatana
(General Management)

D.A.R. (General Management)

General C.C. Andrews
(Dago Lake Day Use Area)

General C.C. Andrews
(Willow River Campground)

General C.C. Andrews
(General Management)

Nemadji
(Black Lake Bog SNA)

Nemadji (East)

Nemadji (Gafvert Campground)

Nemadji
(Grouse Management Area)

Nemadji
(General Management)

Upgrade and maintain as per Recreation
Sub~Area Plan. Potential for canoe
campsites on St. Croix and Kettle
rivers., Potential for campground near
St. Croix at 24, 26, 34-38-20.

Upgrade, specify use and maintain
trails as per Recreation Sub-Area
Plan,

Upgrade and maintain campground as per
Recreation Sub-Area Plan.

Develop and maintain as per Recreation
Sub-Area Plan.

Upgrade and maintain as per Recreation
Sub-Area Plan.

Upgrade and maintain trails as per
Recreation Sub-Area Plan.

Vo developed facilities. Restrict

motorized access.
Do not maintain snowmobile trail.

Upgrade and maintain as per Recreation
Sub~Area Plan.

Develop, specify use, and maintain
trails as per Recreation Sub-Area
Plan.

Upgrade, specify use, and maintain
trails as per Recreation Sub-Area
Plan. Potential for small campgrounds
on Round, Mud and Delong lakes.



Compartment

Description

16. Rum River (General Management)

17.

18.

19.

20.

49,

64.

81.

93.

109.

124,

St. Croix (Boulder Campground)

St. Croix (Tamarack Horse Camp)

St. Croix (General Management)

Snake River
(General Management)

28-47-20
36-43-20
16-47-16

36-45-18

4=41-20

36=42-24

Upgrade, specify use, maintain trails,
and upgrade day-use area as per
Recreation Sub-Area Plan.

Upgrade and maintain as per Recreation
Sub-Area Plan.

Upgrade and maintain as per Recreation
Sub-Area Plan.

Upgrade, specify use, and maintain
trails as per Recreation Sub-Area
Plan. Potential for canoe campsites
on Snake and St. Croix rivers.
Potential for small campsites on
Little Tamarack and Graces lakes and
on the Hay Creek Flowage.

Develop, specify use, and maintain
trails as per Recreation Sub-Area
Plan. Potential backpacking trail.

Potential canoe campsites on Kettle
River.

Possible addition to Banning State
Park.,

Propbsed route of Minnesota-Wisconsin
Boundary Trail.

Continue grants-in-aid ski trail
lease., Close Range Line snowmobile
trail when MN-WI Trail is complete.

Potential canoe campsite on Kettle
River.

Grant lease for Vasaloppet ski race
trail,

TIMBER MANAGEMENT

State statutes require timber on Division of Forestry administered lands to

be managed according to multiple use and sustained yield principles. The

statutory reforestation policy requires the division to reforest harvested

lands and other deforested or poorly stocked lands. Within these general

policies the division seeks to match tree species to the site quality and

to maintain diverse and productive forests to meet anticipated timber

demand,
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The Division of Forestry has adopted the "Manager's Handbook' series of

general technical reports puBlished by the WNorth Central Forest Experiment
Station (1977) as its basic guidelines for the management of the jack pine,
red pine, black spruce, northern white cedar, aspen, oak, black walnut, and

-northern hardwood forest types. Guidelines for other types are contained

in conference reports on birch management and artificial regeneration of
conifers and various technical articles and white papers. The division's
insect and disease specialists have developed integrated pest management
guidelines for 14 forest types to supplement the manager's handbooks and
other guidelines. The division's policy and guidelines on pesticide use
are also part of the standard guidelines that apply to the majority of the

compartments in the Moose Lake Area.

The procedures for developing area allowable cuts, planned cut lists, and
harvest reports for each cover type are described in section J of the

Timber Sales Manual (MN DNR, Forestry, 1982). A computerized timber

regulation program uses Phase II inventory information to select stands for
various management practices based on the following criteria: site index,
stocking, damage, stand size, and distance from road. The preliminary list
of stands generated by the program will be reviewed to see if the proposed
practiée is consistent with the specific compartment guidelines in
Appendix D, wildlife objectives, and other constraints. The amended lists
of stands for various practices will form the basis for annual planned cut
lists and site preparation, regeneratibn, and timber stand improvement
plans. The procedures for review of these detailed management proposals by
the Division of Fish and Wildlife are described in the Wildlife/Forestry

Coordination policy and associated guidelines.

Table 3.16 lists compartments (or portions of compartments) where the
standard timber management guidelines will be modified. 1In these areas
other resource management objectives take precedence over the general
objective of production of a sustained yield of commercial timber and
maintenance of wildlife habitat. In addition, to protect fisheries habitat
in lakes, rivers and streams: maintain buffer strips of vegetation along
lake and stream margins; construct erosion control devices, especially on
logging roads and harvested areas; properly design and locate stream
crossings; use pesticide application methods that prevent pesticides from

getting into water systems; and maintain good age class diversity of timber

stands for watershed protection.
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Table 3.16. Forest Resource Management Compartments with Modified or Restricted
Timber Management Guidelines -- Moose Lake Area, 1985-1994.
Compartment Modification or Restriction

1. Chengwatana (Snake River CG)

2. Chengwatana (Genefal Management)

3. D.A.R.

5. General C.C. Andrews
(Dago Lake)

6. General C.C. Andrews'(Nursery)

status

8. General C.C. Andrews
(Willow River Campground)

9, General C.C. Andrews
(General Management)

Maintain aesthetics and continuous forest
cover.

Modify management along Kettle, St. Croix,
and Snake rivers and Minnesota-Wisconsin
Boundary Trail to comply with regulations and
policies and to maintain aesthetics.

Maintain aesthetics and continuous forest
cover around campground.

Maintain aesthetics. Manage for larger trees
and continuous forest cover.

See policy on timber sales adjacent to
nursery (Appendix D). Change timber

of stands within 330 feet of seedbeds from
normal to limited.

Maintain aesthetics and water quality.

Reduce jack pine rotation age to 40 years.
Establish oak in selected- areas for fire,

pest, and wildlife purposes. Reserve peat
for nursery. Manage seed orchard in
cooperation with nursery.

10. Vemadji No timber management allowed.

(Black Lake Bog SNA)

11. Wemadji (East) Wintef logging only., Maintain remmnant white

pine.

Maintain aesthetics in campground, along
lake, and along proposed nature trail.

12, Vemadji (Gafvert Campground)

Reduce rotation age, promote winter logging,
use smaller clearcuts, consider regeneration
without harvest in aspen type to meet
wildlife objectives.

13, Nemadji
(Grouse Management Area)

Management along Minnesota-~Wisconsin Boundary
Trail in accordance with policy. Protect
water quality.

14. Wemadji (General Management)

15. Rum River (Mille Lacs WMA) Modify to reflect wildlife emphasis.

17. St. Croix (Boulder Campground) Maintain aesthetics and create uneven aged

stand.

18. St. Croix (Tamarack River CG) Maintain aesthetics.

19. St. Croix (General Management) Limited management in maxXimum preservation
zone along St. Croix River. Management along
Minnesota-Wisconsin Boundary Trail in
accordance with policy. Seed orchards

managed in cooperation with nursery.
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Compartment Modification or Restriction

66. 16-44~20 Maintain aesthetics along Clear Lake for
resort,

72, 16-45-20 Follow regulations within Kettle River land
use zomne.

78. 16-45-21 Manage seed orchard in cooperation with
nursery.

81, 16-47-16 Protect soil, water and aesthetic values.

82. 36-47-16 Watershed protection.

83. 7-46-17 Field check for significant botanical
feature.

84, 16-46-17 Protect trout stream.

85. 16-47-17 Maintain aesthetics and water quality along
trout stream.

86. 36-47-17 Protect soil and water resources.

99. 16-42-18 Manage seed orchard in cooperation with

nursery.
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INTRODUCTICN

This chapter presents the recommended program and budget for the Division
of Forestry's Moose Lake Area for the period 1985-1994. The program is
.. _consistent with the broad statewide direction provided by the Minnesota

Forest Resources Plan. This section of the plan is based to a considerable

extent on the sections that preceded it, the resource assessment and the

land management plan for lands administered by the Division.

Budget, staffing, and accomplishment targets are préjected for each of the
Division's programs in the Moose Lake Area for the next 10 years. The
actual figures from 1984 are also presented to permit comparison of the
current and proposed program. The proposals for 1985-1994 are based on
estimates of the accomplishments, budget, and staff needed to meet ongoing
responsibilities and long-term goals. For each program, the estimates were
made by Area, Region, and St. Paul Forestry staff who have major
responsibility for the program. In addition, an Area Wildlife Manager was
involved in making estimates for the fish and wildlife and timber programs
and a Regional Enforcement Supervisor was involved in making estimates for

the enforcement program.

Budget and Staffing Summary

Tables 4.1 and 4.2 summarize the actual and recommended budget and staffing
levels from F.Y. 1984 through F.Y. 1994 for each of the 18 programs in the
Moose Lake Area. Table 4.1 does not include the cost of major equipment
(e.g., tractors, trucks) that is budgeted for on a department level.
Capital improvement bonding for campgrounds, roads, bridges, and land
acquisition is included in the Division budget, but bonding for offices and

other facilities is not included.

The staffing summary in Table 4.2 is based on the amount of time actually
recorded on employee time summaries for F.Y. 1984 and estimates of time
that will be required for F.Y. 1985-1994. Total Area staffing levels are

projected to increase from 20 full-time equivalents (fte's) in F.Y. 1984 to



24,5 fte's in F.Y. 1994, This increase is somewhat below the rate of
increase projected for total Division of Forestry staffing levels in the

Minnesota Forest Resources Plan.

Significant shifts in emphasis among programs are proposed, as summarized
by program in the sections that follow. 1Increased budget and time

allocations are proposed for the following programs:

- Fire Management

- Timber Management

- Training, Information and Education
- Private Forest Management

- Utilization and Marketing

- Pest Management

- Nursery and Tree Improvement

Decreased budget and time allocations are proposed for the following

programs:

- Maintenance and Administration
- County Assistance

- State Forest Roads

- Forest Resource Inventory

- Forest Resource Planning

- Enforcement

These budget and staffing level projections should be viewed as general
guides rather than absolute targets. One. or more severe fire seasons,
widespread insect or disease epidemics, significant shifts in timber
markets, or unanticipated political trends could greatly alter the
projections for several programs. It 1is therefore essential that the
proposed plan be applied in a flexible way and be updated regularly as

conditions change in the future.



Table 4.1. Proposed Budget Levels by Program, F.Y. 1984~94.1

BUDGET (thousands of dollars) 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Forest Recreation Management 113.3 196.4 163.9 164.9 166.9 167.9 124.4 83.4 85.4 89.0 89.0
Forest Pest Management 3.1 3.1 3.1 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Nursery and Tree Improvement 2.5 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3;1 3.1 3.1
State Forest Roads 35.5 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Forest 801182 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fish and Wildlife Habitat 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 -6.2
Land Administration 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Timber Management 231.2 251.6 275.0 275.0 275.0 275.0 275.0 275.0 275;0 275.0 275.0
County Assistance 31.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15;9 15.9 15.9
Private Forest Management 70.1 70.1 70.1 73.2 108.3 111.6 111.6 111.6 111.6 111.6 111.6
Urban Forestry 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Forest Resource Inventory 19.0 12.7 12.7 12.7 12.7 12.7 12.7 12,7 12.7 12.7 12.7
Utilization and Marketing 0.6 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.ﬁ 3.1 . 3.1
Forest Resource Planning 25.5 15.9 12.7 9.6 9.6 9.6 9.6 9.6 9.6 9.6 25.5
Fire Management 197.1  229.0 232.3 260.9 263.5 267.4 267.4 267.4 267.4 267.4 267.4
Maintenance and Administration 160.1 149.9 149.9 144.8 144.8 138.5 136.0 136.0 136.b 136.0 136.0
Training, Information and Education 38.2 47.8 54,2 54,2 54.2 54.2 57.3 57.3 60.5 60.5 60.5
~ Enforcement 19.0 15.9 12.7 12.7 12,7 12,7 12.7 12.7 12.? 12.7 12,7
Totals 965.7 1030.2 1053.0 1055.3 1121.0 1121.6 1083.1 1041.6 1046.$ 1050.4 1066.3

lAll dollar figures are in constant 1985 dollars.

2This program is funded at the regional level.



Table 4.2. Proposed Staffing Levels by Program, F.Y. 1984—94.1

STAFFING (full-time equivalents)2 19843 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Forest Recreation Management 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.7 1.7
Forest Pest Management1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Nursery, and Tree Improvement 0.08 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
State Forest Roads 0.8 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Forest Soils1 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0
Fish and Wildlife Habitat 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Land Administration 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Timber Management 5.2 6.4 6.5 6.5 6.5 6.5 6.6 6.7 6.8 6.8 6.8
County Assistance 1.0 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Private Forest Management 2.2 2.2 2.2 2.3 3.4 3.5 3.5 3.5 3.5 3.5 3.5
Urban Forestry 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Forest Resource Inventory 0.6 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Utilization and Market:ingl 0.02 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Forest Resource Planning 0.8 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.8
Fire Management 2.4 2.4 3.4 3.5 4.4 4.5 4.6 4.6 4.6 4.6 4.6
Maintenance and Administration 2.8 2.4 2.4 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2
Training, Information and Education4 1.2 1.5 1.7 1.7 1.7 1.7 1.8 1.8 1.9 1.9 1.9
Enforcement 0.6 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
TOTALS 20,0 20.0 21.0 21.0 23.0 23.2 23.5 23.6 23.8 23.9 24.5

1Only Moose Lake Area staffing levels are shown on this sheet. Therefore, programs administered by the Region
(Forest Pest Management, Forest Soils, and Utilization and Marketing) show lower staffing levels on this table
than on the tables that follow for each program.

2One full-time equivalent equals approximately 1,730 working hours per year.

3F.Y. 1984 figures are based on actual time summary totals, while F.Y. 1985 through 1994 figures are based on

3-year time summary averages, position descriptions, the 1984 workload analysis and other projections.

4Through changes in time recording there will be a shift of hours from various programs to trainign.



FOREST RECREATION MANAGEMENT PROGRAM

The goal of the Forest Recreation Program is to fulfill the outdoor
recreation potenfial of Minnesota forest lands by providing developed
—recreational areas and-opportunitiesfor dispersed recreational acfivitiés;
Recreational developments are generally limited to primitive, minimum
impact campgrounds, day-use areas and recreational trails. Division .
recreation facilities are managed in accordance with DNR Policy Wo. 8,

"Recreational Use of State Forests" and other DNR recreation policies.

Forest recreation management activities include planning, development,
rehabilitation and maintenance of recreation facilities as well as
enforcement of rules and regulations. Appendix G contains the Recreation
Sub-Area Plan which assesses recreation demand in the Moose Lake Area and

describes the types of facilities to be provided.

The Moose Lake Area has one area staff member assigned half-time to
recreation. The five District Foresters and their technicians also
contributed 0.9 person years in F.Y. 1983 to recreation activities. In
addition, one person year is contracted with Greenview, Inc. to maintain
campgrounds, and other local contracters are used to groom snowmobile
trails. Minnesota Conservation Corps workers assist in recreation facility
rehabilitation and maintenance. The proposed program calls for increasing
the Area's recreation effort from 1.6 person years in F.Y. 1984 to 1.7
person years by F.Y. 1994 (see Table 4.3). Contracts with Greenview, Inc.
are projected to increase to 1.5 person years by F.Y, 1994. General Fund
expenditures for the forest recreation program are projected to increase
from $54,300 in F.Y. 1984 to $68,500 in F.Y. 1994,

Forest Recreation Management Program Priorities for 1985-94

- Adequately operate and maintain forest recreation facilities.

- Improve enforcement of forest recreation regulations in cooperation
with the Division of Enforcement and local law enforcement agencies.

- Improve coordination and communication with the Trails and Waterways
'Unit, Division of Enforcement, other DNR divisions, and other public

agencies with recreational responsibilities in the Area.



- Rehabilitate or expand existing facilities and develop new facilities
as outlined in the sub-area plan.

- Cooperate with the local tourism industry and other agencies to market
outdoor recreation and tourism opportunities.

- Assist in the development of new state forest user maps in cooperation
with other DNR divisions, units, and bureaus.

- Revise recreation sub-area plan as needed.

- Monitor use of selected recreation facilities as outlined in Circular

Letter 3530-1.

Coordination With Other Divisions, Agencies and Organizations

Recreation management within the Moose Lake Area involves four DNR
Divisions (Forestry, Parks and Recreation, Fish and Wildlife, and
Enforcement), and one DNR Unit (Trails and Waterways) along with other
agencies such as the WNational Park Service, the Department of
Transportation, local units of government (county and city) and private
recreation developers. Because of the various agencies and jurisdictions

involved, coordination of activities is important.

The Division of Forestry will coordinate recreation development,
rehabilitation and maintenance activities with these various agencies as
necessary. Special emphasis will be given to coordination with the DNR
Division of Enforcement and the Trails and Waterways Unit. Coordination
with Enforcement will involve a cooperative effort to patrol state forest
recreation facilities, to enforce rules and regulations, and to prevent
illegal or disruptive activities from occurring (see Enforcement Program).
Coordination with Trails and Waterways will involve a cooperative effort to
integrate maintenance of recreational trails with timber harvesting
activities, as well as closer coordination with both the Wild and Scenic
River Program and the Canoe and Boating Route Program. The Trails and
Waterways Unit has agreed to reevaluate the Minnesota-Wisconsin Boundary
Trail with respect to summer use.- Regular meetings (at least annually)
will be scheduled with these units to coordinate these activities.
Meetings or informal contact with other divisions or agencies will be
scheduled as necessary to insure that recreation management in the Moose

Lake Area takes place in a coordinated, cooperative manner.



All plans to upgrade or develop new recreational facilities will be

reviewed by the Division of Waters prior to implementation to ensure that
sewage facilities and structures are in compliance with state shoreland,
floodplain, wild and scenic river and sewage fegulations. Efforts will

also _be made to conform whenever possible with local zoning provisions

Modification of any existing non-conforming toilet/sewage facilities will

be given priority in project scheduling.
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Table 4.3

Moose Lake Area
Forest Recreation Management Program

Unit of
Proposed Program Measure 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Budget ’
1. General Fund (Salaries) $(000's) 40.9 40.9 40.9 40.9 40.9 40.9 40.9 40.9 43.5 43.5
2. General Fund (Campgrounds) $(000's) 13.4 13.5 19.0 20.0 21.0 22.0 23.0 24,0 25.0 25.0 25.0
3. Forest Recreation Development $(000's) 7.0 80.0 43,0 37.5 37.5 37.5 0 0 0 0 0
and Rehabilitation
4. Game and Fish Fund--Water $(000's) 0 0 0 .5 5 .5 .5 .5 .5 .5 .5
Access Maintenance
5. Trail Maintenance $(000's) 12.0 12.0 16.0 16.0 17.0 17.0 18.0 18.0 19.0 20.0 20.0
6. Trail Development and $(000's) 40.0 50.0 50.0 50.0 50.0 50.0 42,0 0 0 0 0
Rehabilitation
Total $(000's) 113.3 196.4 168.9 164.9 166.9 167.9 124.4 83.4 85.4 89.0 89.0
Staffing (fte = full time equivalent)
Total fte/year 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.7 1.7
Objectives
Planning i
1. Assist in recreation plans 0 1 0 0 0 0 0 0 0 0 1
component of unit plans.
2. Assist in the development plans 1 1 Revise sub-area plans as needed
of recreation sub-area plans.
3. Work with the local tourist contacts 1 1 1 1 1 1 1 1 1 1 1
industry to market outdoor
recreation and tourism
opportunities.
Enforcement
1. Improve enforcement of patrols To be scheduled by Area as needed (see Enforcement program)
forest campground regulations.
Information
1. Assist in the development and
distribution of new forest user
maps.
a. maps showing state lands maps 0 0 1 0 0 0 1 0 0 0 0

and recreation facilities
for specific areas.



Unit of
Measure

Proposed Program 1984 1985 1986 1987 1988 1989 1990 1991 1993 1994
b. state forest sub-area maps 0 1 1 2 1 1 1 1 1 1
maps—-—detailed maps of
specific facilities.
Development and Rehabilitation
1. Rehabilitate or expand existing
facilities in sub-areas as
outlined in sub-area plans.
a. campgrounds campgrounds 0 1 1 2 2 3 0 0 0 0 0
b. day-use areas areas 0 0 0 1 1 0 0 0 0 0 0
c. trails (rehabilitation) projects 0 1 1 1 1 1 1 0 0 0 0
d. water accesses accesses
2. Develop new facilities as
outlined in sub-area plans.
a. day—-use areas areas 0 0 Scheduling will depend on funding 1
b. tralls (new) miles .
c. other dispersed facilities
recreation facilities
3. Develop cooperative projects projects As necessary
with other divisions,
agencies, and the private
sector to integrate outdoor
recreation efforts.
Operations and Maintenance
1. Adequately operate and maintain
forest recreation facilities.
a. campgrounds campgrounds 6 6 6 6 6 6 6 6
b. day-use areas areas 1 1 2 2 2 2 2 2 2 2
c. trails miles 226 209 186 196 199
d. water access accesses 5 5 5 5 5 5 5 5 5 5
2. Upgrade and keep current the updates 1 1 1 1 1 1 1 1 1 1

inventory system for existing
Division of Forestry outdoor
recreation facilities.




FOREST PEST MANAGEMENT PROGRAM

The goal of the forest pest management program is to reduce resource losses
and constraints on forest productivity to acceptable levels. The efficient
and economical accomplishment of this goal will require the integration of
forest pest management techniques into forest nursery production and forest

management practices from site preparation to harvest.

The role of the division's forest pest management program is to monitor
pest populations and to provide management guidelines, standards, examples,
and risk evaluation systems for addressing forest pest management on public
and private lands in the state. Cooperative relationships with university,
public, and private agencies are also required to insure that forest
managers have the information necessary to implement proper forest

management practices.,

Area and district forestry personnel are responsible for implementing
integrated pest management techniques to reduce losses. The Brainerd
‘Regional Insect and Disease Specialist assists the Moose Lake Area. Sites
requiring special pest management attention in the area include the Willow
River WNursery, seed orchards, and recreation areas. The Moose Lake Area
has an active vegetation management program which involves the use of
herbicides and mechanical treatments to control competing vegetation in

forest plantations.

The major historic pest problems in the Moose Lake Area (e.g. pine tussock
moth, jackpine budworm, white pine blister rust, white pine weevil, forest
tent caterpillar, canker diseases) will be addressed in the next 10 years
through continuing survey, evaluation, and information transfer efforts.
Pest survey, evaluation, prevention, and control activities will continue
as part of the cooperative funding agreement with the U.S. Forest Service.
Land managers will receive assitance in the identification of forest pest
problems and training to reduce losses to forest pests. Stand risk rating
systems will be used to identify stands needing shortened rotations,
directed harvest, or timber stand improvement activities. Cleaner
harvests, better site preparation, matching species to site, and limiting

the size of single species plantings will be emphasized in all regeneration



projects. Work will continue to develop and evaluate harvest regulations
and site preparation techniques to reduce the impact of weed competition,
root rots, and regeneration insects on newly established plantations.

Specific pest management techniques will incorporated into the

“silvicultural guidelines for each forest type.

Forest Pest Management Program Priorities for 1985-94

- Reestablishment of white pine in low and moderate blister rust hazard
zones using genetically improved seedlings, annual plantation
inspections, and pathological pruning.

- Complete risk raﬁing of all jack pine stands and take appropriate
actions to reduce potential losses to jackpine budworm and pine
tussock moth. '

- Conduct surveys and investigations to determine the presence of forest
pests, monitor infestation levels, and evaluate the damage or
potential for damage by forest pests.

- Implement pest management guidelines and control strategies for each
major timber type to reduce losses to forest pests.

- Evaluate the effectiveness of prescribed pest management techniques
and control strategies. '

- Provide technical review of forest development proposals utilizing
pesticides to insure their safe, effective, and economical use.

- Restrict the losses within forest plantations due to weed competitiomn.

- Provide training for public, industry, private, and urban forest
managers in pest management techniques and their integration into
forest management practices.

- Assess the impacts of major forest pests on the Moose Lake Area's
forest resources.

- Maintain up-to-date expertise in forest pathology, entomology,
silviculture, vegetation management, and the use of pesticides through
continuing education opportunities to provide a technical background

for developing management techniques and guidelines.



- Request and participate in the revision of the DNR policy on pesticide
use to: clarify the role of pesticides in natural resource
management; provide greater flexibility in the use of pesticides
within legal and safety guidelines; and develop improved pesticide

monitoring and reporting standards.

Coordination with other Divisions, Agencies and Organizations

Agencies of federal, state, and local governments cooperate in efforts to
detect, monitor, control and provide information on forest pests in the
Moose Lake Area. The Division of Forestry is responsible for pest
management assistance on state, county, and private forest lands. The
Minnesota Department of Agriculture is responsible for nursery inspections,
pesticide regulations, and gypsy moth survey and eradication. The
Minnesota Agricultural Extension Service develops educational materials for
landowner assistance and provides information through its county agents.
The University of Minnesota departments of pathology, entomology, forestry,
and horticulture conduct research on forest pests. The U.S. Forest Service
supports forest pest management efforts by maintaining cooperative program
and funding agreements with the DNR. Local governments, county land
departments, and municipal foresters also assist in detection, information
transfer, and control efforts. The Moose Lake Area and the Regional Forest
Insect and Disease Specialist will strive to maintain effective working
relationships with all of these agencies and organizations during the next

10 years.
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Table 4.4

Moose Lake Area
Forest Pest Management Program

Unit of

Proposed Program Measure 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Budget
1. General Fund

a. Salary $(000's) 2.5 2.5 2.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

b. Supplies and Expenses $(000's) .6 .6 .6 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Total $(000's) 3.1 3.1 3.1 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Staffing (fte = full time equivalent)
1. Region (1) fte/year 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
2. Area fte/year 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Total fte/year 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Objectives

State-Federal Cooperative Targets

1. Conduct surveys and M acres/yr. 750 750 750 750 750 750 750 750 750 750 750
investigations to determine
presence of forest pests
and evaluate damage or
potential damage. .

2, Conduct cooperative projects projects 1 1 1 1 1 1 1 1 1 1 1
for developing integrated
pest management techniques.

Integration of Pest Management Principles

with Forest Management Activities :

1. Implement pest management guidelines 0 3 3 3 1 0 0 0 0 0 0
guidelines and control
strategies for each major
timber type in the Moose
Lake Area. .

2. Begin risk rating fores M acres 0 1.2 2 10 30 30 30 30 30 30 30
lands. .
3. Improve forest protection % of sites 100 100 100 100 100 100 100 100 100 100 100

efforts on seed orchards to
reduce the potential of losses.




yL-v

Unit of
Measure

Proposed Program

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

4. Provide for greater age
class and species diversity
between adjacent stands to
reduce risk of losses to fire,
insects, and disease.

Surveys, Evaluations, and Research

1. Evaluate the effectiveness
of prescribed pest manage-
ment techniques and control
strategies.

2. Develop criteria for
evaluating weed competition
and control needs in forest
areas.

3. Conduct field reviews of
projects utilizing pesticides
to determine their

. effectiveness and methods
for improvement.

4. Monitor the environmental
impacts of pesticides used
in forest management.

5. Work in cooperation with traps

the Department of Agriculture

to monitor, prevent, and

control the introduction of

new forest pests. Participate
in Gypsy Moth monitoring program.

Training

1. Maintain expertise in hours

forest pathology, entomology,
silviculture, vegetation
management, and the use of
pesticides through continuing
education, including literature
review.

% of lands
regenerated

systems
evaluated

criteria
developed

%Z of projects

% of projects

50

30

10

25

40

80

50

10

50

50

80

50

10

60

60

85

50

10

70

60

85

50

10

80

60

90

50

10

80

70

90

50

10

80

70

95

50

10

80

70

95

50

10

80

80

100

50

10

80

80

100

50

10

80

80
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Unit of
Proposed Program Measure 1984 1985 1986 1987 1988 1989 1990 1991 1992

1993

1994

2, Provide at least one day of person-days 17 20 20 ? ? ? ? ? ?
‘ forest pest management (depends on staffing level)
training annually for DNR
forest managers on ways to
integrate pest management
practices into silvicultural
systems, harvest practices,
and allowable cut projections;
also provide pesticide use
training.
3. Develop information and publications 3 3 3 3 3 3 3 3 3
education materials,

Pesticide Use in Forest Management .
1. Provide technical review of % proposals 100 100 100 100 100 100 100 100 100
forest development proposals reviewed
utilizing pesticides to
insure their safe, effective,
and economical use.

Suppression of Insects and Diseases
1. Participate in a Division field 1 2 2 2 2 2 2 2 2
of Forestry review team to reviews
address problem solving on
sites with repeated forest
management faillures or nursery
problems related to insects
and diseases.

Special Projects

1. Jack pine budworm permanent plots 0 5 10 10 10 10 10 10 10
plot monitoring. ‘

2. Hazardous waste site. projects 1 1 1 0 0 0 0 0

3. Pine tussock moth evaluation. projects 1 1 1 1 1 1 1 1 1

100

10

100

10

(1) Region time includes Insect and Disease Specialist's and Seasonal Plant Health Specialist's time spent in the Moose Lake Are




NURSERY AND TREE IMPROVEMENT' PROGRAM

The goal of the nursery program is to prodﬁce tree planting stock for use
on public and private land for afforestation, reforestation, windbreaks,
shelterbelts, erosion control, soil and water conservation, wildlife
habitat, and environmental education. The nursery program strives to meet
the demand for tree seedlings in the most economical and efficient manner
possible. The goal of the tree improvement program is to increase the
productivity of public and private forest lands in Minnesota through the
use of genetic principles. The program will result in the production or
acquisition of genetically superior seeds, or cuttings, for use in the
growing of planting stock or other regeneration activities. The target is
the highest level of genetic improvement possible within the restrictions

of available resources, current information, and probable economic returns.

The nursery and tree improvement program is the responsibility of staff at
the General C.C. Andrews nursery, which is located in the Moose Lake Area
but is not considered part of the Area administratively. However, Area
staff do play a role in carrying out the nursery and tree improvement
programs. Area personnel manage timber in and adjacent to the General

Andrews Nursery as well as special use areas associated with the nursery.

The General Andrews Wursery includes all seedbeds, interior windbreaks,
exterior windbreaks, and all improvements. The only responsibilities Area
staff have with management of the nursery itself relate to providing
assistance with any commercial timber harvests within the nursery and with

management of a 330 foot buffer strip around the nursery.

Most management activities the Area staff are involved in are associated
with special use areas within the General Andrews State Forest. These
areas include three disposal sites in the vicinity of the nursery, a
residence area for nursery staff, the peat resources in the forest, and
seed orchards within the Moose Lake Area. Area staff also provide
assistance to tree improvement specialists in seed source selection, seed

production area development, and seed orchard development.



During 1982 the Area spent (.08 person years of effort and $2,500 on the
nursery and tree improvement program. The proposed program would increase
personnel commitment to 0.1 person years and the annual budget to $3,100 by

1985, primarily due to increases needed to make the nurseries

self-supporting. Under the proposed program the nurseries become
self-supporting in fiscal year 1985 (see Table 4.5). This would result in
a shift of appropriations from the nursery to the Area timber management
program. The Area will then buy seedlings from the nursery for planting on
state lands. Although the nursery and tree improvement programs are
expected to grow considerably over the next ten years, the Area is only
expected to increase its personnel commitment by 20 percent. Any
additional staffing needs will have to be funded out of the state nursery

budget.

Ndrsery and Tree Improvement Program Priorities for 1985-94

- For priority species, provide all seed needed by the nurseries for
planting and by the Area for direct seeding and planting from
identified seed sources.

- Plant 16 acres of jack pine seedling seed orchards.

- Develop 40 acres of control-pollinated second generation white spruce
seed orchards.

- Plant a 5 acre grafted white pine seed orchard, a 5 acre white pine
seedling seed orchard, a 5 acre European larch seedling seed orchard,
and a 5 acre grafted Scotch pine seed orchard.

- Manage a buffer strip around the General Andrews nursery.

- Visit each seed production and seed orchard with the Tree Improvement
Specialist for on-site inspection to determine management
prescription.

- . Develop vegetative management prescription for each seed orchard and
seed production area.

- Remove jack pine windbreaks and replace as per policy guidelines.

- Thin norway pine windbreaks and area between nursery residence,
entrance road and windbreak west of Bl nursery compartment.

~ - Conduct annual seed cone survey to determine production level and
viability.

- Inspect seed locations where private individuals may pick cones for

sale to the state nursery.
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Table 4.5

Moose Lake Area
Nursery and Tree Improvement Program

Proposed Program

Unit of
Measure

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

Budget

1. General Fund

a. Salary

b. Supplies and Expenses
Total

Staffing
Objectives

Seed Orchards and Seed

Production Areas

1. Assist in development of
management plans for
vegetative management and
maintenance of seed
orchards and seed
production areas.

2. Conduct ongoing analysis
for need to establish
additional seed orchards
and seed production areas.

Windbreaks

1. Make one timber sale,
provide supervision of
windbreak harvest, site
preparation and
regeneration.

Seed Collection

1. Conduct seed cone survey.
Inspect seed sources and
collect required seed to
meet area regeneration
needs.

$(000's)
$(000's)
$(000's)

fte

hours'

hours

hours

hours

2.00
.50
2.50

0.08

72

40

48

(9% N
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72

40

48

72

40

48

72

40

48
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72
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STATE FOREST ROAD PROGRAM

The goal of the State Forest Road Program is to develop and maintain

Minnesota's state forest road system to facilitate the protection,

- management, and recreational enjoyment of state forest lands. This 1,800
mile statewide system of roads also provides for public transportation,
commerce, and development activities on several million acres of county,

federal, and private forest lands.

In response to growing user demands and the need to provide consistent long

range program direction, a comprehensive State Forest Road Plan was

developed in 1982. The information in the State Forest Road Plan has been
updated and was used in developing this proposed program for the Moose Lake

Area.

The Moose Lake Area contains 249.2 miles of Division of Forestry
administered forest roads. About 64,3 miles of this total are considered
permanent, all weather road. The remaining road miles can be used only
during dry periods or in the winter. These roads are permanent, but may be
used only intermittently for resource management and development

activities.

The permaﬁent forest road system in the Moose Lake Area is close to
complete with only an additional 12 miles of road construction proposed
during the next 10 years. Three roads or sections of road totaling 13.8
miles are scheduled for upgrading from class 4 to class 3. It has been
determined that these roads require upgrading to provide for safe and

efficient travel and to meet the demands of expected use.

Some Division of Forestry administered lands in the Moose Lake Area are not
currently accessible. The Land Management portion of the Moose Lake Area
Plan identified 21 parcels of state land without adequate road access.
Efforts will be made to obtain 1eéal access to these lands through
easements, cooperative agreements or gifts. Approximately 10.75 miles of
new right of way are anticipated. Most acquisition will take the form of

easements across private property.



In addition to constructioniand renovation, Class 1-4 state forest roads
require a regular schedule of maintenance and repairs to adequately and
safely meet - demands placed upon them. The frequency and type of
maintenance required varies depending on road construction, soil type, road
use, and other factors. The Moose Lake Area also contains 185 miles of
Class 5 forest roads. These road corridors may be maintained or replanted

as management prescriptions dictate.

Some forest roads will be gated and vehicle use restricted based on the
need to control access and protect the roads and adjacent lands from
damage., A road identification system will also be developed and road signs

installed as outlined in the State Forest Road Plan. Forest roads will

then be mapped, signed, and identified on state trail maps for user safety

and convenience.

Potential negative impacts of forest road building on the forest
environment will be addressed early in the design and layout stages of road
development. Proper planning, design, and road construction minimizes such
impacts and can, at the same time, significantly increase road utility and
lifespan. Efforts to control soil erosion and stream sedimentation will
include slash removal, construction of water bars, and timely replacement
of culverts and other water control structures. Proposed road improvements
will be reviewed with the Division of Waters to ensure that all water
permits and floodplain program requirements are addressed.

|
Recent developments in timberl harvest technology, especially the
introduction of wide-tired tree skidders capable of all-season wood
transport over longer distances, allow for timber harvest without excessive
road building or environmental damage. Improvements in road building
technology also may alter future road construction standards and
development specifications. DNR personnel time spent on this program will
trend more toward supervision of contracts and part-time labor crews, and

less to actually doing the work.



State Forest Road Program Priorities for 1985-94

- Update and maintain the state forest road inventory for the Moose Lake

Area.

- Select, evaluate, and rank state forest road and bridge construction
and improvement projects.

- Develop a forest road and right-of-way maintenance schedule and
budget.

- Coordinate timber harvest activities with recreational trail use and

- development.

- Establish priorities for road signing and installation of gates.

- Reconstruct existing state forest roads to meet safety and use
requirements, particularly where growing demands for timber, fish and
wildlife management, recreational use, or other development are found
to exist.

- Develop priorities and an implementation schedule for accessing
Division of Forestry lands across other ownerships.

- Clarify responsibility for the management, maintenance, and
construction of forest roads accessing areas of mixed forest

ownership.

Coordination with Other Divisions, Agencies and Organizations

The Division of Forestry will continue to cooperate with townships, county,
and Department of Transportation road engineers on transportation issues,
Cooperative agreements with other public and private road users will be
pursued, especially where mixed land ownerships or shared road use makes
this a priority. Coordination with the DNR's recreational trail program
and fisheries and wildlife habitat improvement programs will be essential
to obtain cooperative project funds and in developing forest access
priorities. Forest road projects will be reviewed by the Division of
Waters to ensure that all water permits and floodplain requirements are

addressed.
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Table 4.6

Moose Lake Area

State Forest Road Program

Unit of
Proposed Program Measure 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Budget
1. General Fund
a. Salary $(000's) 20.5 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3
b. Supplies and Expenses $(000's) 5.0 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7
2. Technical Assistance, $(000's) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Support and Rentals
Total $(000's) 35.5 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0
Staffing (fte = full time equivalent)
1. Area fte 0.8 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Objectives
1. Update and maintain the inventory -— - 1 - - - 1 - - - 1
state forest road
inventory.
2. Complete road construction projects 1 1 1 1 1 1 1 1 1 1 1
and reconstruction projects. (1)
3. Perform annual maintenance
on Class 1-4 state forest
roads. (2)
a. Road Bed Maintenance
- blading miles 43 64 64 64 64 64 64 64 64 64 64
- culverts (3) culverts 10 10 10 10 10 10 10 10 10 10 10
- signs signs 5 12 128 6 6 6 6 6 6 6 6
- gating gates - 6 10 4 2 2 2 2 2 2 2
b. Right of Way Maintenance
- brush control miles 11 8 16 16 16 16 16 16 16 16 16
- mowing miles — 64 64 64 64 64 64 64 64 64 64
4. Develop access to parcels - 1 1 1 1 1 1 1 1 1 1

inaccessible parcels.

(1) All construction and reconstruction will be through contracts.
(2) Road maintenance will be primarily through contracts.
(3) Does not include culverts installed as part of road construction and reconstruction

projects.



FOREST SOILS PROGRAM

The goal of the forest soils program is to provide site specific forest

soil interpretations to forest managers. These interpretations will enable

the Division of Forestfy to concentrate intensive timber management on the
most productive forest land, to assist in the development of soil surveys
in -forested areas, and to provide technical soils information to forest

managers and ﬁlanners. Soils information is used by area land managers to

assist in making management and forest development decisioms.

The Regional Soils Specialist conducts field examinations of specific sites
to identify and interpret the impact that different soils have on forest
production and management activities, works with other regional and area
staff specialists to integrate soil management principles into
silvicultural practices, and works cooperatively with other agencies in the
development of soil surveys in forested areas. This soils information is
made available to area forestry and regional engineering staffs for road
construction, reconstruction, and other forest development projects.

Over the next 10 years increased emphasis will be given to analyzing soils
data in understocked areas and nonstocked lowlands suitable for
regeneration (see Table 4.7). Soils analysis will also be done on more
potential harvest sites prior to harvest. More specific management
guidelines for the Area will be developed as additional soils information
becomes available (see Appendix H for a discussion of soil resource

interpretations specific to the Moose Lake Area).

Forest Soils Program Priorities for 1985-94

- Use soils information on sites that involve high levels of investment
(e.g., sites undergoing species conversion, road construction, or site
preparation).

- Use soils information in conducting management activities, including
herbicide application, insect and disease management, timber sales,

and timber stand improvement.



- Involve field foresters in training sessions on the use of soils
information in forest management through silvicultural and soils
workshops. .

- Assist in developing management guidelines and productivity ratings on
soils specific to the Area in order to provide foresters with

interpretive information on forest soils.

Coordination 'With Other Divisions, Agencies, and Organizations

Over the next decade Area staff and the Regional Soils Specialist will
increase cooperative efforts with the three Soil and Water Conservation
Districts, primarily in conjunction with the PFM program. The Area staff
and the Regional Soils Specialist will also cooperate with SCS in trying to
make soil survey information useful to forest managers. All forest
development projects will be reviewed by the Division of Waters to ensure
that all facets are in compliance with state shoreland, floodplain, wild

and scenic river and other public waters regulatioms.
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Table 4.7

Moose Lake Area
Forest Soils Program

Unit of

1984

1985

1986

1987

1988

1989

1990

1994

Proposed Program Measure

Budget

1.

General Fund (Area) $(000's)

Staffing (fte = full time equivalent)
Region (1) fte

Objectives

1.

Provide technical soils infor-

mation on forest management
intensification projects.

a. regeneration projects acres

b. forest road projects projects
Assist in developing manage- guidelines
ment guidelines and

productivity ratings on

solls specific to the Area

in order to provide foresters

with interpretive information

on forest soils.

Participate in soils work- workshops
shops at the area level.

Regional Soils Specialist fte

time in Moose Lake Area.

0.0

0.04

250

.12

0.0

0.1

250

.12

0.0

250

.15

0.0

250

.15

0.0

250

.15

0.0

250

.15

0.0

250

.15

1991 1992 1993

0.0 0.0 0.0

N -
o
o

250 250

.15 .15 .15

- 250

.15

Notes:
(1) Virtually all the time spent in the Moose Lake Area by Area staff on the Forest Soils Program is charged
Therefore, staffing time shown on this table includes only time spent by the Regional Soils Specialist.

to other programs.




FISH AND WILDLIFE HABITAT MAWAGEMENT PROGRAM

The goal of the Division of Forestry's fish and wildlife habitat management
program 1is to ensure that integration of forestry and wildlife management
takes place on state administered lands in accérdance with the
Wildlife/Forestry Coordination Policy so that wildlife populations are
maintained at desirable levels. Typical activities include modifying the -
following forestry practices on lands wunder Division of Forestry
jurisdiction to assure that fish and wildlife habitat is maintained or
improved: timber harvest, reforestation, timber stand improvement,
construction of openings, roads and trails, wildfire control, and
prescribed burning. The Division of Forestry provides assistance to the
Section of Wildlife in planning timber management on Wildlife Management
Areas to obtain wildlife cbjectives. Regular meetings between the staffs
of the Division of Forestry and the Division of Fish and Wildlife are an
important part of maintaining coordinated management efforts.
Interdisciplinary training of foresters and fish and wildlife managers is

also conducted to promote improved management.

During F.Y. 1984 the Moose Lake Area spent 0.2 person years and $6,200 on
fish and wildlife habitat management efforts. Expenditures and personnel

are projected to remain at current levels between F.,Y. 1984 and F.Y. 1994,

Major emphasis for the next 10 year period should be placed on the

following activities (see Table 4.8):

- Construction of wildlife openings in areas of greatest need such as
large blocks of timber that are not sufficiently interspersed with
agricultural lands. These large timbered blocks are, for thé most
part, located in the interior portions of the Nemadji, St. Croix, and
Chengwatana state forests. Utilizing timber sale landings following
harvest is the most desirable method for opening establishment. Tﬁese
landings are usually easy to locate for future opening maintenance by

Section of Wildlife personnel.
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- Construction of roads and trails primarily for timber access is a high
ongoing priority. This activity makes timber more saleable,
eliminates road construction expenses for the logger and provides
greater habitat diversity for many wildlife species.

- Cooperation between divisions on the use of prescribed burning.

Prescribed burning can be an excellent tool for use in managing timber
and creating wildlife habitat. Many of the present tiﬁber types were
established as the result of fire. Many of these same fires were
responsible for creating or maintaining vegetation types with great
value as wildlife habitat. However, due to the risks involved with
increased settlement and private landowners, burning must be conducted
only under controlled conditioms.

- Reforestation of harvested lands also provides an opportunity for
wildlife habitat enhancement. More emphasis will be placed on
providing travel lanes and openings and on selecting tree species that
provide food and cover for various game and nongame wildlife.

- Integration of Forest/Wildlife Habitat Compartment information into
the timber regulation program.

- Implementation of snag management recommendations. Maintain remnant
white pines near water bodies as potential bald eagle nesting sites.

- Protection of colonial waterbird nesting sites.

- Identification of large areas of continuous forest cover to be
protected from fragmentation. ‘

- Protection of fisheries and water quality by maintaining buffer strips
of vegetation along lake and stream margins; erosion control,
especially on logging roads and harvested areas; proper design and
location of stream crossings; use of pesticide application methods
that prevent accidental contamination; and good age class diversity of

timber stands for watershed protectiom.

Emphasis on Forestry/Wildlife coordination will not be limited to the
activities discussed above, but must be maintained or increased for all
activities. The activities mentioned here are those that have not had a
great deal of emphasis in the past. Activities such as timber harvest have

traditionally received more emphasis due to greater understanding of the



activities by both disciplines. Forestry/Wildlife coordination guidelines
will address timber regulation, development of forest cover type

composition goals, and an old growth policy for DNR administered lands.

Fish and Wildlife Habitat Management Priorities for 1985-94

- Integrate Forestry/Wildlife Habitat Management Guidelines into forest
management activities.

- Obtain interdisciplinary training for foresters and fish and wildlife
managers.

- Provide assistance to the Section of Wildlife in using timber
management and silvicultural treatments on Wildlife Management Areas
to attain wildlife management objectives.

- Participate in annual joint regional meetings with the Section of
Wildlife to facilitate communications and to develop complementary
goals.

- Coordinate timber management activities with the Section of Fisheries
to assure protection of fisheries resources.

- " Establish the Nemadji-Black Lake Bog Scientific and Natural Area.

Coordination With Other Divisiops, Agencies and Organizations

The Division of Forestry will continue to ccoperate with the Division of
Fish and Wildlife in implementing the Wildlife/Forestry Coordination Policy
and Guidelines and any future guidelines relating to fisheries/forestry
coordination in the Moose Laie Area. Coordination of fish and wildlife
management activities with other divisions, agencies and organizations in

the Moose Lake Area will be deferred to the Division of Fish and Wildlife,
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Table 4.8

Moose Lake Area

Fish and Wildlife Habitat Management Program

Unit of

Proposed Program Measure

1984 1985 1986 1987

1988

1989

1990

1991

1992

1993

1994

Budget

1. General Fund
a. Salary $(000's)
b. Supplies and Expenses $(000's)
Total $(000's)

Staffing (fte = full time equivalent)
1. Area/District fte

Objectives

Wildlife/Forestry Coordination Policy

1. Integrate wildlife habitat
management guidelines into
forest management activities.

Meetings
1. Participate in meetings with meetings
the Section of Wildlife to
facilitate communications
and to develop complementary
goals.

Technical Assistance

1. Provide assistance to the WMA's
Section of Wildlife in
planning timber management
or silvicultural treatments
on Wildlife Management Areas
to attain wildlife management
objectives.

2. Obtain interdisciplinary

- training for foresters and

fish and wildlife managers.

training
sessions

silvicultural
treatments
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LAND ADMINISTRATION PROGRAM

The goal of the Division of Forestry's land administration program is to
maintain a state forest land ownership pattern that permits efficient
multiple-use management and protection of forest resources, Achieving this
goal requires not only an integrated effort among all administrative units
of the division, but a close working relationship with the DNR Land Bureau,
other DNR divisions, other puﬁlic land agencies, the state legislature, and

the private sector.

Land administration involves land acquisition, exchange, sales and leasing;
land classification; and maintaining land records. The State Forest
Management and Policy Supervisor in St. Paul is the main liaison with the
Land Bureau. Area staff are involved in identifying proposed acquisitionmns,
sales, leases, or exchanges; inspecting leases; and maintaining contacts
with other agencies and individuals. Once the division has determined its
land administration priorities and projects, the Land Bureau assumes
follow-up responsibilities for negotiations, appraisals, record keeping,

and other services.

In the Moose Lake Area the division currently administers 88 leases
(Table 4.9). The majority are hunting cabin leases in the Wemadji, St.
Croix, and Chengwatana state forests. The number and acreage of land
exchanges, sales, and acquisitions from F.Y. 1980-83 are listed in
Table 4.10. 1In addition, 121 acres are currently proposed for purchase as
additions to the Dago Lake Day-Use Area and the Willow River Campground in
the General C. C. Andrews State Forest. Four hundred eighty acres in
T42-R19 have been offered to the DNR as a gift and are proposed for

inclusion in state forest.
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Table 4.9. Leases in the Moose Lake Area, July 1984,

Type of Lease Number of Leases
Hunting cabin sites 50
Utility rights-of-way 15 ’
Other rights-—of-way 8

Gravel

Agricuitural 3
Miscellaneous 9

TOTAL ‘ 88

Source: MN DNR Division of Forestry, Moose Lake Area Staff, 1984.

Table 4.10. WNumber and Acreage of Land Exchanges, Sales and
Acquisitions in the Moose Lake Area, 1980-83 (Acres

are given in parentheses).

Activity 1980 1981 1982 1983

Land exchanges —_ 1 (59) — _
Land sales —_ - 1 (40) _—
Land acquisitions 2 (45) - 1 (28) 1 (40)

Source: MN DNR Division of Forestry and MN DNR Land Bureau, 1984.

This plan proposes a number of land administration activities designed to
increase the efficiency of forest resource protection and management.
Emphasis will be on reducing the overlap in DNR management unit boundaries
and adding selected parcels of undedicated state land to management units.
As a result of the recent amendment to the state constitution allowing
exchange of tax-forfeited and trust fund land, there will be an attempt to

consolidate ownership in state and county management units. Cooperative
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land management agreements,  sometimes suggested as an alternative to
State-County land exchanges, have not received the support of the Minnesota
Association of County Land Commissioners (Association meeting minutes dated

2/13/85).

“No new hunting cabin leases will be offered and existing hunting cabin
leases will be phased out whenever opportunities occur. Following
considerable study and discussion, the Moose Lake Area will attempt to
phase out hunting cabin leases wherever and whenever possible. The
establishment of these leases dates back to a time when public demands on
public lands were minimal. Present user pressures on public land are
suBstantial and will continue to increase. Forest managers must attempt to
provide recreational and resource users an optimum in opportunities while
protecting the land and other resources. Hunting cabin leases do not fit

this management philosophy as they limit the use to individuals.

Over the years managers have experienced many problems stemming from lease
holder expectations and demands. Lease holders tend to treat their lease
and surrounding lands as '"their private doﬁain." In some cases they expect
excellent access maintained while in other cases they complain when roads
are constructed or improved. Lease holders often complain when new
recreation trails are constructed near their cabins or when logging takes
place. Due to these concerns and others, the following procedures will be
followed:

1. Whenever a hunting cabin lease expires, it will be eliminated and will
not be available for future use.

2. When the conditions of a hunting cabin lease are violated, and/or not
corrected within the prescribed time, the lease will be terminated and
discontinued.

3. Requests for hunting cabin lease transfers will be closely scrutinized
and considered for elimination. ,

4, No new hunting cabin leases will be authorized.



Land Administration Program Priorities for 1985-94 -

- Administer leases on state lands in compliance with DNR policies and
regulations.,

- Add undedicated state lands listed in the Land Management Plan to

state forests and other DNR management units.

- Propose boundary changes and transfers of administrative control to
reduce or eliminate overlapping of DNR management units,

- Consolidate state and county management units through exchange of
tax-forfeited and trust fund lands.

- Obtain legal access to selected forest resource management
compartments identified in the Land Management Plan.

- Encourage donations of land or easements in return for tax benefits.

- Phase out hunting cabin leases.

- Establish the Wemadji-Black Lake Bog Scientific and Natural Area.

Coordination with other Divisions, Agencies, and Organizations

Most of the proposed transfers of administrative control involve the
Division of Forestr& and Division of Fish and Wildlife. Smaller transfers
may also involve the Division of Parks and Recreation and the Trails and
Waterways Unit. All divisions will be involved in reviewing specific land
exchange proposals that are developed within the framework outlined in the
Land Management Plan. Joint DNR/Pine County and DNR/Carlton County
committees should be established to define state and county management
units and to propose specific land exchanges. The DNR Land Bureau should
expect an increase in transfer of administrative control and land exchange
proposals as a result of this plan. The Division of Forestry and the
National Park Service should continue to coordinate land and resource

management activities along the St. Croix River.
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Table 4.11

Moose Lake Area

Land Administration Program

Unit of
Proposed Program Measure 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Budget
1. General Fund
a. Salary $(000's) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
b. Supplies and Expenses $(000's) 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Total $(000's) 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
Staffing (fte = full time equivalent) )
Area fte/year 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Region fte/year 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Total fte/year 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Objectives
Leases and Permits
1. Provide for field supervision,
administration, and service for
leases and related requests on
state lands administered by the
Division of Forestry.
a. hunting cabin leases leases 50 48 46 44 42 40 38 36 34 32 30
b. other leases leases 38 39 40 41 42 43 44 45 46 47 48
Acquisition, Sale, Exchange, or Transfer (1)
1. Initiate or review land
adjustment proposals involving
DNR administered lands.
a. surplus land sales or acres 0 100 100 100 100 100 100 100 100 0 0
exchange
b. exchanges with counties acres 0 10-year goal is to exchange 5,000 acres
(DNR land to be exchanged)
c. transfers of admin. acres 0 500 640 0 0 0 0 0 0 0 0
control
d. acquisition by purchase
or gift
- land acres 0 122 105 160 240 400 280 200 200 200 200
— access easements miles 0 0 1 1 2 2 1 1 1 1 1
- Soo Line right of way acres - . — 420 - —_— _— - — _— _—
(19 miles)
2. Establish joint DNR/County committees no no yes yes yes yes yes ? ? ? ?
land adjustment committees. active




TIMBER MANAGEMENT PROGRAM

The goals of the Moose Lake Area's timber management program are 1) to

maintain state lands in the appropriate cover types, stocking densities,

multiple-use, sustained-yield forest management; and 2) to continue to

supply the Area's market share of timber for harvest.

The timber management program includes two major functions: timber stand
regeneration and regulation of harvest. To a lesser degree it also
includes some timber stand improvement functions, primarily release and
pruning. Timber stand regeneration involves coordinating regeneration
plans with timber harvest to assure state lands are maintained in
appropriate cover types to meet future multiple-use demands. The major
purpose of regulating harvests is to promote sustained yields of all forest
products. These functions are accomplished through coordination of various
aspects of timber scaling, sales, timber harvest, stand regeneration, and

stand maintenance.

The timber management program is funded from a variety of sources including
BWCAW, Forest Management Intensification, Forest Management Fund (Trust
Fund and other), and State Forest Development. It is very difficult to
break these funding sources down to less than a region level, The
percentage of each funding source spent in the area is very similar to that
of the funding source for the region. In general 25.47% of the regional
timber management budget comes from the BWCAW funds, 97 from Forest
Management Intensification (General Fund), 55% from the Forest Management
Fund, and 10.47% from State Forest Development Fund. In addition, money is
spent in the area on timber ﬁaﬁagement projects which are beneficial for
both wildlife habitat management improvement and timber management. These

additional funds come from the Game and Fish Fund.

The timber management program was responsible for the sale of approximately
11,500 cords of timber from state owned lands in 1984. At the present time
approximately 230 acres of recently harvested and understocked lands are

reforested annually. This figure will increase significantly as more
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timber is harvested. Timber stand improvement (TSI) activities are
expected to dincrease from 400 acres in 1983 to more than 1,500 acres 'in

1994,

In 1984 the budget for the timber management program was $231,200 and
staffing involved 5.2 full-time equivalents. To meet the projected timber
management targets the average annual budget will have to increase to
$275,000 by 1994. 1In the event that there is no new staffing, other
arrangements will have to be made such as hiring consultants or contracting
for services. If use of consultants or contracts is increased,
administrative costs will go up. A portion of the budget increase is due
to the fact that, at the present rate of planting, the Division will have
to spend about $10,000 per year to purchase seedlings when the nursery is

put on a self-supporting basis in fiscal year 1985.

Timber Stand Regeneration

All regeneration projects involve pest management considerations and
efforts to promote species diversity within management blocks and optimize
tree vigor on each site, Soils considerations are also important to ensure
that species planted‘match site conditions, and that the site is cépable of
handling the machinery needed for TSI and harvest activities. Pest
management and soils are discussed in more detail in their respective

program narratives.

There are three forest regeneration objectives in the Moose Lake Area. The
first objective is to regenerate an equivalent amount of acreage as is
harvested each year. This is to be accomplished primarily by natural
sprouting or seeding of those stands that should and can be adequately
restocked by themselves. Clearcuts, stripcuts, or some form of shelterwood
cuts are normal practices. The second objective is to regenerate recently
cut-over stands that likely cannot restock themselves in a short period of
time or should be regenerated to a more suitable species. This involves
mechanical, chemical, or mechanical-chemical site preparation, followed by
artificial planting or seeding. The third objective is to regenerate the
unstocked and understocked sites. Regeneration without harvest techniques

will be used to restock the understocked stands which are primarily
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overmature aspen stands. The vast majority of unstocked sites are lowland
sites with a brush or grass cover type. There are, however, many factors

to consider prior to any management actions:

Has the site ever produced a commercial stand?

1

2. Why is the site unstocked preéently?

3. What conditions are present to prevent future stand establishment?

4, What measures will be required to deal with the factors and conditions
investigated in numbers 1, 2 or 3?7 These measures may include
activity only in dry years to facilitate access; draining excess
water; using only crawlers with wide pads, bedding equipment for site
preparation, or lowland tree planters; or a combination of these
measures,

5. What are the treatment options for release and timber stand
improvement? These options include special herbicides and application
techniques, mechanical treatment, or chemical-mechanical treatment.

6. What are the wildlife values of the site in its present condition, and

how will these values be affected by the proposed management actions?

Regulation of Harvest

The main objective of regulated harvest is to provide a continuous, stable
supply of wood fiber. To meet this objective, measurement and sales
functions must be coordinated with regulated harvest and regeneration
programs. These two activities include measurement research, scaling,

check scaling, training sessions, and timber sales administration.

With completion of the Phase II forest inventory in the Moose Lake Area,
Area staff will use a computer program to develop annual targets for
harvest and regeneration (see Appendix E for details). The timber
regulation program is designed to assist in making timber management
decisions by helping Area personnel handle the vast amount of data
collected during the area Phase II forest inventory. A key element used in
implementation of the management plan for the Area will be the timber
management program developed through use of the timber regulation program.

The timber management program will include:



1. The forest regulation base and stands to be regenerated without

harvest.

2. The clear cut base and stands to be regenerated following harvest.

3. The recommended regeneration treatments for acreage to be regenerated.

4, A regulation scheme for the rotation that, as far as practical,
provides for approximately the same amount of acreage by 10 year age
class after all of the stands included initially in the forest

regulation base have been treated.

5. The selective cut base and stands to be selectively cut or thinned.

During 1985-89 there will probably be considerable applied research on how
to treat unstocked stands but little physical accomplishmeﬁt. The period
from 1990-94 should produce large gains in the acreage reclaimed through
the effective use of knowledge acquired over the previous five years.
Along with acquiring the expertise to deal with lowland reclamation, the
availability of specialized equipment will be an important aspect in
reaching the goals and objectives. The emphasis should be concentrated on

the larger sites which were previously forested.

Timber Management Program Priorities for 1985-94

- Prepare and maintain a regulated harvest timber management plan for
the area,

- Continue to supply the state market share of the timber harvested
within the Area.

- Conduct an intensive regeneration program to maintain a
sustained-yield of forest products, including regenerating overmature,
non-merchantable timber without harvest to insure that timber stands
remain productive.

- Conduct timber stand improvement activities in accordance with
Division guidelines.

- Carry out general forest management activities to protect against

encroachment or damage to forest resources.



Coordination With Other Divisions, Agencies, and Organizations

The Timber Management Program requires coordination with several other DNR

Divisions, but especially with the Division of Fish and Wildlife. Although

———the Division of Fish and Wildlife has the primary responsibility for
management of fish and wildlife populations, the Division of Forestry is
responsible for habitat management on Forestry administered lands. Since
wildlife management is such a major concern on Forestry administered lands,
the divisions of Fish and Wildlife and Forestry have prepared a
comprehensive policy for coordination to insure that forest management

practices result in achievement of the objectives of both divisions.

Fisheries management is also an important concern in forest management,
although a specific policy has not been developed for coordination. In
most cases fish management concerns are insured by public waters and
protected wetlands regulations. Proposed forest development projects will
be reviewed by the Division of Waters to ensure compliance with all public

waters and floodplain regulations.

Area staff will be expected to help other divisions develop timber
management plans for other DNR administered lands. For example, area staff
will assist the Division of Parks and Recreation in determining a timber

regulation scheme for state parks in the area upon request.

The Area staff will still be expected to coordinate timber management with
the three counties in the Moose Lake Area. Coordination with Kanabec and
Carlton counties will probably remain at its current low level.
Coordination with Pine County will probably change considerably because of
their recently adopted forest management plan and the hiring of 4
professional forester. Involvement will change from direct management of
county administered land toward trying to achieve common management

objectives.

Involvement with private industry, primarily coordination of access to

timber lands, will probably continue at the present level,
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Table 4,12

Moose Lake Area

Timber Management Program

Unit of
Proposed Program Measure 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
Budget
1. General Fund
a. Salary $(000's) 133.0 163.7 166.3 166.3 166.3 166.3 168.8 171.4 173.9 173.9 173.9
b. Supplies and Expenses $(000's) 32.6 40.1 40.7 40.7 40.7 40.7 41.3 42.0 42.6 42.6 42.6
2. Forest Development $(000's) 65.6 47.8 68.0 68.0 68.0 68.0 68.0 68.0 68.0 68.0 68.0
Total $(000's) 231.2 251.6 275.0 275.0 275.0 275.0 275.0 275.0 275.0 275.0 275.0
Staffing fte (1) 5.2 6.4 6.5 6.5 6.5 6.5 6.6 6.7 6.8 6.8 6.8
(fte = full time equivalent)
Objectives
Mana