









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Trails Concept (Figure G.12)

The concept for trail use in the General C.C. Andrews State Forest is to
designate 9.4 miles of unit trail for snowmobiling in the winter. A 5 mile
loop trail would be designated on the east side of Interstate Highway 35
for summer use by two and three wheeled vehicles. The remaining trails and
roads on the east side of the highway would be posted to prehibit ORV's
—because of possible use—conflicts,—0On the west side of Interstate 35 a
corridor would be developed to the south for two and three wheelers to
connect- the loop system on the east side of the highway to the city of
Willow River and potentially to the Willow River Campground (see proposal
below for bridge across the Willow River). The remaining trails and roads
on the west side of Interstate 35 would be posted to prohibit ORV's because
of possible conflicts with the Willow River WNursery and other existing
uses. Approximately 2 miles of trails will be designated for summer horse
use. A connection to the horseback trails along the Minnesota-Wisconsin
Boundary Trail West Addition will be provided. A major constraining factor
to the two and three wheeler proposal exists in that the township bridge
that crosses Interstate 35 is not currently available for ORV use because
of state law. The development of a 1 1/4 mile paved bike trail to connect
the Willow River Campground and the Moose Lake to Hinckley portion of the
Boundary Trail would provide a safe, convenient campground access for
bicycle campers. This trail will require a bridge to span the Willow
River. 1In addition to bicycle traffic, this bridge could also provide 3
wheel access to the campground area. However, there is potential for
conflict between these two user groups. This bridge should be built only
when bicycle and/or three-wheel use becomes significant to warrant
construction and consideration is given to potential use conflicts.

An alternative to the bicycle trail bridge proposal would be to pave a
bicycle trail adjacent to the campground road and through the city of
Willow River to the Hinckley-Moose Lake Bicycle Trail. This proposal
appears less attractive from an aesthetic viewpoint.

Repair and Improvement Needs

The trails to be used for 2 and 3-wheeled vehicles will require measures to
minimize resource damage including trail hardening and erosion control,
Measures to prevent forest fires resulting from trail use will alsc be
necessary.

Proposed Actions Costs

1. Designate 9.4 miles of trail for snowmobiling. $ 0

2. Develop, designate and sign 5 to 7 miles of trail for 15,000
2 and 3-wheeled motorized vehicles.

3. Seek amendment of law to allow ORV use across 0
township bridge.

4, Designate 2 miles of trail for horseback riding. 0

5. Develop 1 1/4 miles paved bicycle trail contingent 40,000

on trail use of the Minnesota-Wisconsin Boundary
Trail West Addition.

5. Construct bridge across the Willow River contingent on 30,000
bicycle use on the Minnesota-Wisconsin Boundary
Trail West Addition, or on three wheel use in the $85,000
forest.
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Rum River State Forest

Existing Trails

The majority of the Rum River State Forest lies outside of the Moose Lake

Area. The portion which is within the area contains 15 miles of unit

trail used almost exclusively for snowmobiling. This snowmobiling system
connects to a larger system—of trails in the remainder—ofthe Rum River———
State Forest and to a system of grants in aid trails in Kanabec County.

Trails Concept (Figure G.13)

The trails concept for the Rum River State Forest is to designate 9 miles
of trail for snowmobiling in the winter. In the summer there will be no
designated use on this trail segment. This segment of trail should be
reevaluated for possible two and three wheel use when the remainder of the
Rum River Forest is evaluated in the Cambridge Area Plan. Six miles of
trail which lie on the Kanabec Forest Road will be closed for user safety.
Develop hiking trail loop in conjunction with the day use area.

Repair and Improvement Needs ‘
Portions of the snowmobile trail are winding and too narrow for user
safety. Rehabilitation is necessary.

Proposed Actions Cost
1. Designate and rehabilitate 9 miles of snowmobile trail. $5,000
2. Close 6 miles of trail on Kanabec Forest Road. 0
3. Develop and designate a system of hiking trails from 0
Day Use Area for field dog trials. 5,000

Snake River State Forest

Existing Trails

The Snake River State Forest contains the 7.9 mile Chesley Brook
Snowmobiling Trail. Because of a lack of snowmobiling activity this trail
has been ungroomed and unused for the last few years.

Trails Concept

The trails concept for the Snake River State Forest is to develop and
designate a 10 mile hiking, backpacking trail system. Two suspension
bridges over the Snake River and a 10 car parking lot will be necessary.
The topography, land ownership pattern and visual amenities along the Snake
River are well suited to this type of use. The Snake River State Forest is
located within 100 miles of the Twin Cities metropolitan area putting it
within easy weekend driving distance. The majority of existing developed
backpacking oportunities in the state are substantially more distant from
this population center. The Chesley Brook snowmoblle trail will remain
closed unless demand indicates otherwise.
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FIGURE G.14
Trails Concept, Snake River State Forest
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Proposed Actions : Costs

1. Develop and designate 10 mile hiking-backpacking $10,000
trail.
2, Develop 2 suspension bridges 3 feet wide over the . 40,000
* Snake River. '
3. Develop 10 car parking lot. : 2,000
4, See section on other recreation facilities for 0
backpack campsite proposal. $52,000

Minnesota-Wisconsin Boundary Trail (outside state forest boundaries)

Existing Trail

The authorized alignment for this trail extends from St. Paul to Duluth.
Within the Moose Lake Area the trail passes through the WNemadji, St. Croix
and Chengwatana state forests. The Minnesota-Wisconsin Boundary Trail
connects these units and the St. Croix State Park. Connecting segments
cross private land and are used basically for snowmobiling. The connection
between St. Croix State Park and St. Croix State Forest is also used by
horseback riders. Trail use provisions will be re-evaluated.

Trails Concept

. The use of these connecting trail segments is-the responsibility of the DNR

Trails and Waterways Unit. A plan for the Minnesota-Wisconsin Boundary
Trail has been developed (MN DNR-Trails & Waterways Unit, 1982). The
Division of Forestry has been involved in the upgrading and maintenance of
these trail segments.

Repair and Improvement Needs

Easements for crossing county lands are in question for some of these
trails segments. They should be checked and updated by the Trails and
Waterways Unit (see other proposals for the Boundary Trail in trail
sections for individual forests).

Proposed Actions Costs
1. Check and update easements (Trails and $0

. Waterways Unit responsibility)

Range Line Trail

Existing Trail

The Range Line Trail is a 17 mile snowmobile trail on a township road just
west of the Nemadji and St. Croix state forests. It is not within the
forest boundary.
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Trails Concept

The Range Line Trail currently provides snowmobilers with a fast
north-south snowmobile route connecting the Nemadji with the St. Croix
State Forest and St. Croix State Park. The upgraded Minnesota-Wisconsin
Boundary Trail (see proposal for Nemadji and St. Croix state forests) will
serve as an adequate replacement. Upon completion of the upgrading of the

,,,,,, Boundary Trail the Range—LineAshould—be—déleted~£rommthe~stateftrdil
system. If local snowmobile clubs wish to continue this trail it could be
added to their systems as a grants in aid trail.

Proposed Actions . , Costs
1. Delete Range Line Trail from state system $0
after Minnesota-Wisconsin Boundary Trail is
upgraded.
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TOTAL ESTIMATED COSTS FOR MOOSE LAKE AREA RECREATION PROPOSALS

(Cost estimates are in 1984 dollars)

Campgrounds and Day Use Areas

D.A.R. Campground

Boulder Campground

Snake River Campground
Gafvert Campground

Willow River Campground
Tamarack River Horse Camp
Rum River Day Use Area
Dago Lake Day Use Area

Other Recreation Facilities

St. Croix River Site

St. Croix State Forest Primitive Sites
Nemadji State Forest Primitive Sites
Chengwatana State Forest Primitive Sites
Snake River State Forest Primitive Sites

Trails

Chengwatana State Forest

St. Croix State Forest

Nemadji State Forest

General C.C. Andrews State Forest
Rum River State Forest

Snake River State Forest
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GRAND TOTAL

Costs

$ 8,500
21,000
33,000
32,000

5,000
24,000
2,000

8,000

$133,500

Costs

$ 6,500
2,000
3,000

500

10,000

$ 22,000

Costs

$ 1,000
40,000
62,000
85,000

5,000

__52,000

$245,000

$400,500



OPPORTUNITIES FOR FUTURE RECREATION DEVELOPMENT

A number of locations on Forestry administered land in the Moose Lake Area
have potential for future recreational development if needed. The
opportunities for development can basically be separated into two
categories. These are: 1) sites available for campgrounds or day use
areas,; and 2) areas with-potential-—for dispersed-recreational—activities;
(e.g., trails).

Sites Available for Campgrounds or Day Use Areas

The following sites show potential for development as campgrounds and day
use areas because of proximity to open water, topographical
characteristics, drainage characteristics and vegetative makeup. If
substantial recreation development of these sites is contemplated in the
future the planning provision of the Minnesota Outdoor Recreation Act (M.S.
86A) will have to be met. The following list shows site location by body
of water, state forest, and township range and section. Included with each
site location is a generalized description of the type of recreational
facility which may be possible.

Body of Water State Forest Twp. & Range Possible Use
Delong Lake Nemadji T45 R17 Sec. 10 Small campground
Mud Lake Nemadji T46 R17 Sec. 31 Small campground
Round Lake Nemadji Small campground
Little Tamarack Lake St. Croix T42 R17 Sec. 33 Campground-12 to
‘ 15 sites
Graces Lake St. Croix T42 R17 Sec. 36 Small campground
Hay Creek Flowage St. Croix T42 R16 Secs. Campground
19-20 and 29-30
St. Croix River St. Croix & ——— Canoe campsites,
Chengwatana NPS cooperation
Kettle River Chengwatana — Canoe campsites
Snake River Snake River ———— Canoe campsites
St. Croix River Chengwatana T38 R20 Secs. Campground,
24-26-34 NPS cooperation
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Areas with Potential for Dispersed Recreational Activities

Much of the land which lies in the Moose Lake Area's state forests is in
consolidated ownership blocks. Most of these blocks presently have some
type of trail development. There is poténtial however to increase trail
mileage for all types of use substantially if need warrants. The
development of individual campsites along these trails is a possibility.
Scattered forestry administered parcels along or near the Nemadji River
have potential for dispersed recreational activities. The parcels along
the Nemadji are separated by large blocks of county and tax-forfeited lands
administered by Carlton County.

MAINTENANCE NEEDS

Ongoing maintenance of recreational facilities 1is necessary. Each
individual facility differs as to its maintenance requirements. For
example, pick-up of garbage at campgrounds is a routine maintenance
procedure which must occur frequently to insure user health and aesthetics.
Other maintenance such as the grading of roads or the repair of trails

- occurs less frequently. The money and personnel necessary to carry out the
maintenance of forest recreational facilities has been, for the most part,
inadequate for the task. Proper levels of funding for maintenance of
recreational facilities 1is a cost-effective means of preventing
deterioration and maintaining quality facilities.

Based on statewide averages, the estimated dollar needs for maintaining the
Moose Lake Area's existing campgrounds, day use areas and other dispersed
facilities is approximately $19,000 per year. When new facilities are
developed or when use increases, maintenance costs will increase
proportionally. Over a ten year period maintenance costs are expected to
rise from $19,000 to $25,000 per year.

Trail maintenance dollar needs are based on a per mile maintenance cost.
For example, the estimated annual cost for the maintenance of one mile of
snowmobile trail is approximately $125, This includes brushing, grooming,
bridge and treadway repair. If summer use occurs on the same stretch of
trail additional dollars become necessary to maintain the trail. Cost
estimates for adequate maintenance of the existing Moose lake Area trail
gystem is approximately $16,000 per year. When new miles are added to the
trail system, when trails serve both winter and summer use, or when use
increases in general, increased maintenance dollars are necessary. Trail
maintenance needs are projected to increase from $16,000 per year to
$21,000 per year in the next 10 years.

ENFORCEMENT NEEDS

An effective enforcement program is necessary for forest recreation-
facilities to provide adequate protection to forest visitors, natural
resources, and public and private property. The objective of any
enforcement program is to gain compliance with that which is considered to
be an acceptable standard of conduct and behavior. State laws passed by
the legislature, and forest campground and day use rules (NR-1) and other
rules and regulations promulgated by the Department of Natural Resources
establish bounds of acceptable behavior and provide a legal framework for
~ enforcement action. These measures do not go far enough in some instances,
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however. Additional rules are necessary to adequately manage dispersed
recreation activities which occur outside of specifically designated
recreational sub-areas. Current laws and rules pertaining to trails lack
clarity, which causes interpretation and thus enforcement problems.

It is the responsibility of the DNR, Division of Forestry to promulgate
~rules-for the lands it—-administers. — New rules pertaining to—dispersed —
recreation, and more concise trail rules, must be promulgated if recreation
on state forest lands is to be managed effectively.

Appropriate laws, rules and regulations are only a first step to adequate
enforcement. Necessary manpower must be supplied at recreation sites.
Manpower for the enforcement of laws and rules on DNR, Division of Forestry
administered lands is the primary responsibility of DNR conservation
officers. Other enforcement personnel such as county sheriffs also have
enforcement authority. In some cases DNR Forestry personnel, when
delegated authority by the Commissioner, can enforce NR-1 within forest
campgrounds and day use areas.

Most of the time this level of management is adequate to do the task. 1In
some cases increased manpower and/or innovative approaches are necessary to
insure compliance. The responsibility of dealing with these cases rests
with the Division of Forestry and law enforcement officials. To insure
better cooperation, responsible forestry personnel should meet annually, or
immediately as the need arises, with local conservation officers and
sheriffs to discuss and implement enforcement procedures.

Public education signing and campground patrols are methods designed to

make enforcement easier. In order to educate the public, copies of NR-1
and other rules should be available at all recreation sites.
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APPENDIX H

Soil Resource Interpretations and Forest Management
Guidelines for Geomorphic Regions in the Moose Lake Area

Geomorphic Region Description

Nemadji-Duluth Lacustrine Plain, Clayey
(Red Clay Area)

McGrath Till Plain, Loamy, Gently Rolling
Brainerd-Pierz Drumlin Area, Loamy
Automba Drumlin Area, Loamy

Mille Lacs Moraine Complex, Rolling
Nickerson Moraine, Loamy to Clayey
Thomson-Cloquet Moraine Complex, Rolling
Hinckley Outwash Plain, Sandy

Willow River Outwash Plain, Sandy

Page
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NEMADJI-DULUTH LACUSTRINE PLAIN, CLAYEY (53)
(Also known as the Red Clay Area)

This geomorphic area consists of a nearly level lake plain that has many
deeply entrenched streams. Between the streams are nearly level ridges
that generally are one half to one mile wide and several miles long. The

predominant soils in this area are very clayey and present some—unique

problems. The major problem is soil slumping and erosion. Extensive
efforts have been undertaken to find ways to stop this problem, but
solutions are very expensive. There are some problems that have to be
overcome for forest management also. These include the best species to
grow on these soils, how to build forest roads, what types of site
preparation, and limitations for harvest operatiomns.

1. Tree Species to Manage for:

A, Aspen - Some sites in this area will grow commercially acceptable
stands, although most of the stands will start breaking up at a
relatively early age (30-40 years) due to site conditions. Sites
in the northern area of the lake plain, where there are mantles
of silt loam and silty clay loam over the red clay material are
much more suitable for good aspen growth., Potential productivity
is medium (site index range of 50 to 65).

B. White Pine - White pine was one of the important species found in
this area before settlement. It would be a prime species for
regeneration if not for white pine blister rust. One way to
reproduce this species 1is to underplant seedlings in
deteriorating stands of aspen and white birch. Potential
productivity is medium (site index range of 50 to 60).

C. White Spruce - There are some nice individual white spruce
growing throughout this area. They can be underplanted or
planted in areas that have been harvested and site prepped.
Productivity potential is medium (site index range of 50 to 60).

D. Norway Spruce - According to data collected in Wisconsin on
similar soils and landforms, Norway spruce is a promising species
for this area. Extra moisture is provided by the frequent fogs
common around Lake Superior. Site index values varied from 72 to
75 feet for 35 year old stands growing in Wisconsin.

E. Black Spruce - This species should exhibit good growth on upland
mineral soils. Seeding might be a good possibility. Potential
productivity is high (site index range of 45 to 60).

F. Tamarack - This species should exhibit good growth on the upland
mineral sites. Good site preparation would be required due to
the shade intolerance of the species. Potential productivity is
medium (site index range of 45 to 60).

G. Balsam Fir - This species is probably one of the climax species
of this area. Most hardwood stands have a good understory of
this species. It is fairly easy to manage, but markets are
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questionatle and there are some problems with budworm. Potential
productivity is medium (site index range of 45 to 60).

H. Northern White Cedar - This species has a fairly high growth
potential for this area. The greatest problem to overcome will
probably be deer predation. Potential productivity is medium
(site index range of 40 to 55).

I. Black Ash - This is a fairly high value species that has good
growth potential for this area. Harvest operations can be set up
in strip cuts to take advantage of the species' good seeding
characteristics., Seeding in site prepped areas should also
result in well stocked stands. Potential productivity is medium
(site index range of 50 to 60).

Roads - Good roads can be built utilizing the existing clayey
material. The road must be raised up about 12 to 16 inches above the
original grade. This should be done in a series of 4 to 6 inch lifts
compacted with a lambsfoot in between each 1lift. The clay must be dry
to moist in order to compact properly. If it is too wet, the drying
process may be speeded up by discing it. The road must have a good
crown and ditches to move water off quickly. 1If water is allowed to
stand on the. road the bearing strength is lost and a mud hole will
form, Roads built in this fashion will still be driveable during wet
periods even without a gravel surface. The above procedure would also
be used if a gravel surface is desired., In Michigan, where there are
similar soils and landforms, road building costs are-about the-same in
these clayey areas as they are in coarser textured materials.

Harvest - Harvest timing can be quite tricky on these sites. If heavy
equipment is run over these sites when they are moist or saturated,
severe damage from compaction can result. This is especially critical
if aspen is being harvested and is the desired species for the next
rotation. Winter is the most preferred time for harvest operatioms,
with summer (late June, July, August and early September) coming in
second. Skid roads should be designed to minimize impact of equipment
on the site. 1If possible, skidders should be limited to skid roads
and not allowed to move over the entire site.

How close to the edge of steep slopes should harvest operations come
before there is a danger of slumping and erosion problems? Don Benrud
(8CS District Conservationist in Carlton County) feels that timber can
be harvested up to within 20-50 feet of steep slope edges without any
major problems. He also stated that slumping will likely occur omn
slopes greater than 8 percent. To be safe, a good buffer strip of 50
to 100 feet would be a good idea. Most slumping and erosion occurs
when the soil becomes saturated with water or when a more pervious
soil layer below the clay becomes saturated., Having very little
strength, the material starts slumping. Stream and river banks that
are undercut by water also create slumping problems.

Site Preparation - Site preparation should be as light as possible to
sufficiently control plant competition and remove slash and debrisg as
needed. As with harvest operations, severe site degradation can occur
if heavy machinery is used during the time when the soil is moist or
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questionable and there are some problems with budworm. Potential
productivity is medium (site index range of 45 to 60).

H. Northern White Cedar - This species has a fairly high growth
potential for this area. The greatest problem to overcome will
probably be deer predation. Potential productivity is medium

(site index range of 40 to 55).

I. Black Ash - This is a fairly high value species that has good
growth potential for this area. Harvest operations can be set up
in strip cuts to take advantage of the species' good seeding
characteristics.. Seeding in site prepped areas should also
result in well stocked stands. - Potential productivity is medium
(site index range of 50 to 60).

Roads - Good roads can be built utilizing the existing clayey
material. The road must be raised up about 12 to 16 inches above the
original grade. This should be done in a series of 4 to 6 inch 1lifts
and compacted with a lambsfoot in between each 1ift. The clay must be
dry to moist in order to compact properly. If it is too wet, the
drying process may be speeded up by discing it. The road must have a
good crown and ditches to move water off quickly. If water is allowed
to stand on the road the bearing strength is lost and a mud hole will
form. Roads built in this fashion will still be driveable during wet
periods even without a gravel surface. The above procedure would also
be used if a gravel surface is desired. In Michigan, where there are
similar soils and landforms, road building costs are about the same in
these clayey areas as they are in coarser textured materials.

Harvest - Harvest timing can be quite tricky on these sites. If heavy
equipment is run over these sites when they are moist or saturated,
severe damage from compaction can result. This is especially critical
if aspen is being harvested and is the desired species for the next
rotation. Winter is the most preferred time for harvest operations,
with summer (late June, July, August and early September) coming in
second. Skid roads should be designed to minimize impact of equipment
on the site., If possible, skidders should be limited to skid roads
and not allowed to move over the entire site,

How close to the edge of steep slopes should harvest operations come
before there is a danger of slumping and erosion problems? Don Benrud
(SCS District Conservationist in Carlton County) feels that timber can
be harvested up to within 20-50 feet of steep slope edges without any
major problems. He also stated that slumping will likely occur on
slopes greater than 8 percent. To be safe, a good buffer strip of 50
to 100 feet would be a good idea. Most slumping and erosion occurs
when the soil becomes saturated with water or when a more pervious
soil layer below the clay becomes saturated. Having very little
strength, the material starts slumping. Stream and river banks that
are undercut by water also create slumping problems.

Site Preparation - Site preparation should be as light as possible to
sufficiently control plant competition and remove slash and debris as
needed. As with harvest operations, severe site degradation can occur
if heavy machinery is used during the time when the soil is moist or



wet., Shearing, discing and chemical site preparation are good
techniques. Care must be taken to choose the right chemical for these
sites, For instance, Velpar would not be suitable because of the
extremely high rates needed for adequate control of plant competition.
Economically, its use would not be justified. Depending on the plant

composition, chemicals such as Roundup, Rodeo, Tordon, or Princep
would be suitable,.



McGRATH TILL PLAIN (61)
BRAINERD-PIERZ DRUMLIN AREA (10C)
AUTOMBA DRUMLIN AREA (58)

MILLE LACS MORAINE COMPLEX (14)

These geomorphic areas all have similar characteristics. The parent
. materials are reddish-brown, sandy loam till whose source wasthe Superior

Ice Lobe.

Most of the soils in these areas have a hardpan present at

depths of 20 to 40 inches. This makes forest management in these areas
quite challenging., Even well drained soils stay quite moist following
spring breakup and after periods of heavy rainfall. Extensive site
degradation can occur if operations involving heavy machinery are carried
out when the sites are moist to wet. Following are some- management
guidelines for these geomorphic areas.

10

Tree Species to Manage for:

A,

Aspen - Most well-drained areas in these geomorphic regions have
the potential to grow commercially acceptable stands.
Productivity potential ranges from medium to high (site index of
55 to 70). Many clones in this geomorphic region will start to
break up early due to disease problems. Bigtooth aspen clones
will grow faster (higher site indexes in general than quaking
aspen) and have fewer disease problems.

Northern Red Oak - Most well-drained sites that have surface
textures (in the mantle above the hardpan) of fine sandy loam,
very fine sandy loam, or silt loam have good potential for the
management of red oak. Productivity is medium (site index of 50
to 70).

Basswood - Sites that are well-drained to somewhat poorly drained
are suitable for management of basswood. Productivity potential
is medium (site index of 55 to 70).

Sugar Maple - This is a species that has not had much management
in the past. There are problems with frost crack and form in
most existing stands. Much of the damage is a result of past
disturbances such as fires, agricultural use (especially
livestock grazing) and highgrading. It is possible, with the
right kind of management (shelterwood or all age) and good fire
control in the stands, that this species would be a viable
alternative to consider for forest management. Potential
productivity is medium (site index of 50 to 65).

Black Ash - This species will exhibit good growth on lowland
mineral soil sites and on uplands also. Productivity potential
is low to medium (site index of 45 to 60).

White Spruce - White spruce is a good species to manage for on
many of the upland sites in this geomorphic region. Stand
stocking levels should be maintained at a fairly high level, due
to the rather high risk of windthrow (because of the hardpan).
Potential productivity is medium to high (site index of 55 to
70).



G. Black Spruce - Black spruce has good potential for upland sites.
In fact, it grows much faster on well-drained sites than on the
poorly drained peat soils it is normally found on. Potential
productivity is low to medium (site index of 30 to 45) on lowland
sites and high (site index of 50 to 60) on upland sites.

H. Tamarack -~ This species has good potential for both upland and
lowland sites. Potential productivity is low to medium (site
index of 30 to 50) for lowland areas and high (site index of 55
to 70) for upland areas.

I. Red Pine - The important site factors for this species are soil
drainage and depth of the mantle over hardpan. With good soil
drainage and sufficient depth of the mantle material over the
hardpan (greater than 15 inches), red pine growth will be very
good. Potential productivity is medium to high (site index of 60
to 75). :

J. White Pine - With the right kind of site, this species can be
grown with a minimum number of problems. The best way to
regenerate this species without major losses to white pine
blister rust and white pine weevil is to underplant seedlings in
poor stands of aspen, birch, or other hardwoods. White pine is
more tolerant of soil wetness than red pine. Productivity
potential is medium to high (site index of 60 to 80).

Roads - Road building and maintenance can be very difficult on upland
as well as lowland areas of these geomorphic regions. This is because
of the hardpan presence in the soil profile and the resulting perched
water table that is present in the spring and following periods of
heavy rainfall. The road must have a good crown and ditches to move
water off the road surface quickly. In spring and during wet periods,
traffic should be controlled to minimize damage to the road bed.
Other limitations are concentrations of stones and cobbles,
intermittent drainages, and subsurface water flow. Local sources of
gravel and class 5 material for maintenance and road building are
generally available from esker formations or horizons in the soil.

Harvest - The major limitation to logging is the seasonal perched
water table. Winter (frozen ground) is the most preferred season for
harvest operations, with summer (late June, July, August and early
September) also a possibility during most years.

Logging should be halted for short periods after rainfall amounts of 1
or more inches (during summer operations). When harvesting aspen
stands where aspen is going to be regenerated, logging should be
limited to winter operations, due to possible damage to aspen root
systems during summer logging operatioms.

Site Preparation - Site preparation should be as light as possible to
sufficiently control plant competition and remove slash and debris as
needed. Major limitations include seasonal perched water table,
concentrations of coarse fragments, and intermittent drainages.
Shearing (in combination with other methods), discing, patch _
scarification, and chemical site preparation are some good methods.



As with harvest operations, severe site degradation can occur if
machinery is used during periods when the soil mantle is partially or
fully saturated. The topsoil should be left in place if possible.
Removal of much of the topsoil from a site will decrease the mantle
depth above hardpan resulting in decreased rooting volume for the
trees. Also, on sites where soil material is moved into windrows, up
. to 20 percent of the site is lost (in terms of physical area)




NICKERSON MORAINE, LOAMY TO CLAYEY (60)
THOMSON-CLOQUET MORAINE COMPLEX (59)

These moraines have a tremendous variety of soils. Loamy soils are most
prevalent (42 percent), but there are some areas that are predominantly
sandy (15 percent), clayey (l4 percent), or a mixture of loamy, sandy, or
gravelly (13 percent),

1. Tree Species to Manage for:

A.

Red Pine - This species can be managed on most of the well
drained sites. Potential productivity is medium to high (site
index range of 60 to 75) on loamy sites, and slightly lower (in
the medium range) on clayey and sandy sites.

Jack Pine -~ This species can be regenerated on most sites in
these geomorphic regions. Although most commonly found on sandy
sites, it will grow well on loamy and clayey sites also. Soil
drainage is also no problem--jack pine will maintain adequate
growth on poorly drained sites. Potential productivity is medium
(site index range of 60 to 70) on sandy sites, and medium to high
(site index range of 65 to 80) on loamy and clayey sites.

White Pine - This species will exhibit good growth on all types
of sites in these geomorphic regions. The best method to
regenerate this species is to underplant seedlings in low stocked
or deteriorating stands of aspen, birch, or other hardwoods. In
this way, losses to white pine weevil and white pine blister rust
can be minimized. Potential productivity is low to medium (site
index range of 45 to 60) on sandy sites, and medium to high (site
index range of 60 to 80) on loamy and clayey sites.

White Spruce - This is a good species to regenerate on
well-drained, loamy and clayey sites. Potential productivity is
medium to high (site index range of 55 to 70) on the loamy and
clayey sites.

Black Spruce - Black spruce has good growth potential on most of
the sites found in these geomorphic regions. 1In fact, it has a
much greater growth potential on upland, well-drained sites than
on the lowland organic sites where it is normally found.
Potential productivity is low to medium (site index range of 25
to 40) on lowland sites and high (site index range of 50 to 65)
on upland sites.

Tamarack - Tamarack will also show good growth on upland and
lowland sites, with much better growth occurring on the upland
sites. It is very intolerant and requires good control of plant
competition. It is also very sensitive to most chemicals
currently in use. Potential productivity is low to medium (site
index range of 30 to 50) for lowland sites and high (site index
range of 55 to 70) for upland sites.



G. Northern Red Oak - Most well-drained sites that are medium orx
fine taxtured are good candidates for oak regeneration. Some
early success has been exhibited on sites that are planted to
acorns in the fall in north central Minnesota. Good site
preparation is required to control competing vegetation, whether
the site is seeded or planted. Productivity potential is medium

(site—index-range-of 50 to 70).

H. Aspen - This species has good growth potential for most
well-drained loamy and clayey sites in these geomorphic regioms.
Sandy sites will also support aspen, but growth will be slow and
stands will start to deteriorate at an early age due to disease
problems. Potential productivity is high (site index range of 70 .
to 90) on loamy and clayey sites.

I. Black Ash - This species has good growth potential for upland
loamy and clayey sites. Tt naturally grows on poorly drained
mineral sites, where growth is quite slow. Potential
productivity is low to medium (site index range of 30 to 50) for
lowland areas and high (site index of 55 to 70) for upland areas.

Roads - Road building and maintenance differs throughout these
geomorphic regions depending on the soils present. Roads built in
clayey and loamy areas must have a good crown and ditches to move
water off the road surface quickly. 1In spring and during wet periods,
traffic should be kept to a minimum to avoid excessive damage to the
roadbed. Local sources of gravel and class 5 material for road
building and maintenance can be difficult to find. The best source is
the XLWL soil unit, although this unit may not have enough fine
material.

Harvest - Sandy sites have very few limitations for harvest and
provide good opportunities for spring and summer logging areas. Loamy
and clayey sites are more susceptible to logging damage during spring
breakup and after periods of heavy rains. For these sites, winter is
the most preferred season for harvest operations (during periods of
frozen soil). Summer logging (late June, July, August and early
September) is also possible during most years. Logging should be
halted for short periods after rainfall amounts of 1 or more inches
(during summer operations). This is especially critical on sites
where aspen is being harvested. There has been a number of examples
recently throughout the northern part of the state where aspen stands
that were logged in summer had no aspen reproduction following
harvest.

Site Preparation - On all sites (particularly the sandy sites),
topsoil removal into windrows is not recommended. This can cause a
loss of productivity and also accelerate soil erosion. Also, on loamy
and clayey sites, soil compaction can be severe if the site
preparation is done during times when the soil is partially or fully
saturated. Shearing (in combination with other methods), discing,
patch scarification, and chemical site preparation are good site
preparation methods. -



HINCKLEY OUTWASH PLAIN, SANDY (62)
WILLOW RIVER OUTWASH PLAIN, SANDY (57)

1.

Tree Species to Manage for:

A. Jack Pine - Potential productivity of this species is medium
(site index of 60 to 70). Areas that have high water tables
(within 3 to 6 feet of the surface) will have a higher potential
productivity.

B. Red Pine - Potential productivity of this species is medium to
high (site index of 55 to 65). Do not regenerate on sites that
have poor drainage or high water table levels (within 18 inches
of the surface).

C. White Spruce - This is a slow growing species in most areas of
these geomorphic regions. Best sites are those that have a high
water table (within 3 feet of the surface). On very poorly
drained sites, insects can be a problem, due to. stress.
Potential productivity is low (site index of 45 to 55).

D. Aspen - Most of the sites in this geomorphic area are not very
suitable to grow aspen. Productivity is low (site index of 50 to
60) and trees tend to break up at a young age (25 to 40 years)
due to disease problems.

E. Tamarack - This species will exhibit good growth on upland sandy
"sites and on sites that are low and have poor drainage. Some
plantations in other parts of the state on sandy soils have
exhibited better height growth than red pine growing adjacent to
it, although volume growth is better for red pine. Productivity
is medium (site index of 40 to 60) on upland well-drained sandy
sites.

Roads - The most limiting factor for road building is finding suitable
borrow material (class 5 material with enough fines for good packing).
Some of the 0ld terraces adjacent to the St. Croix River have seams of
good gravel material, but many areas of this geomorphic region are
lacking in decent borrow material.

Harvest - On the sandy upland soils in this geomorphic region, timing
of harvest is not critical. These are sites that provide good
opportunities for summer wood. Spring breakup is about the only time
where there might be problems as far as access and movement on the
site. In the lowland areas, harvest opportunities are limited to
winter operatioms.

Site Preparation - On sandy upland sites the critical factor is
management of the topsoil in place. Most of the soil fertility in
these soils is in the upper three inches. If this is removed site
productivity is seriously impaired. Shearing, discing, patch
scarification and chemical site preparation are good techniques.
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APPENDIX I

Statewide Standards and Criteria for Wild,
Scenic, and Recreational Rivers
‘and ‘
Management Plan for the Kettle River

The Statewide Standards and Criteria for Wild, Scenic, and Recreational
Rivers were promulgated as state rules by the Commissioner of WNatural
Resources (Chapt. 6105.0010 through 6105.0250 in Minnesota Rules 1983).
The standards and criteria establish the procedure for designating rivers,
allow the creation of land use districts, and establish zoning and land use
guidelines to be applied within the land use districts.

The Management Plan for the Kettle River (Chapt. 6105.0500 through
6105.0760 in Minnesota Rules 1983) was prepared according to the procedures
outlined in the statewide standards and criteria. It includes the legal
description of the Kettle River Land Use District and identifies
recreational facilities to be developed. Those forest resource
compartments that fall wholly or partially within the Kettle River Land Use
District are noted in Appendix D. The statewide standards and/or standards
in the Kettle River Management Plan will apply in those compartments.

Copies of the Statewide Standards and Criteria and the Management Plan for
the Kettle River are on file at the Moose Lake Area Office, Route 2,
701 So. Kenwood, Moose Lake, MN 55767.



APPENDIX J

Protected Waters Map and Inventory

The DNR has completed an inventory of protected waters and wetlands in the
Moose Lake Area. One purpose of the inventory was to determine where

permits are required for activities that change the course, current, or
cross section of a protected water basin or watercourse. All protected
waters and wetlands are listed in the appropriate forest resource
management compartments in Appendix D. The Division of Forestry will
follow Division of Waters guidelines and will obtain required permits for
activities affecting protected waters.,

Copies of the maps and associated lists of protected waters in the Moose
Lake Area are on file at the area and district forestry offices.
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