
FOREST AND WILDLIFE MANAGEMENT PLAN 

Muskegon County 
Resource Recovery Center 

Prepared For: 

Muskegon County 
Resource Recovery System 
698 N. Maple Island Rd. 
Muskegon, MI 49442 
231-724-3440 

By: 

Randy Kuipers 
Registered Forester #499 
4612 Lakeshore Drive 
Holland, Ml  49424 
616-399-6527 

September, 2016 



INTRODUCTION 

This 11,000 acre tract of land is located in the mapped portions of sections 1, 
2, 10,11,12,13,14, 23, & 24, Egelston Township (T1ON-R15W) and sections 6,7, 8, 
17,18,19, 20, 29, 30, 31,& 32 Moorland Township (T1ON-R14W), Muskegon 
County, Michigan.  The property is 8 miles east of US-31 on Apple Avenue (M-46). 

The owners goals for this property as detailed in this Forest and Wildlife 
Management Plan in order of importance include: managing the forest by 
implementing proper forest management practices that will enhance the growth 
and vigor of the forested stands, enhance wildlife habitat for a wide variety of 
birds and mammals, and provide high quality recreational opportunities for the 
public. 

The primary uses of the property other than its use as a wastewater facility 
include: hunting, wildlife viewing, and a variety of outdoor recreation uses.  The 
property is wooded, and the forested portions are growing in excess of 20 cubic 
feet of timber per acre per year.  There has not been much active management 
of the woodland resource over the past 20 years.  Consequently, there is 
tremendous opportunity to improve the health and vigor of the forest. 

INVENTORY METHODS 

An inventory of timber resources was conducted in 2016.  It identified 1618.6 
acres of forestland and was categorized into 22 different timber types and 88 
different timber stands (see figures 3, 5 & 6).  Stand data collected in this 
inventory included:  tree species, basal areas, hydrology, herbaceous ground 
cover, topography, timber type, site potential, wildlife observations, and trail 
locations. 

CURRENT STAND CONDITIONS 

The timber type summary information sheet (Figure 3) shows that 22 different 
timber types were identified on the property. The cover type, size and density 
symbol descriptions are found in Figure 4 in the appendix.  Figure 5 in the 
appendix gives a listing of stand #s, timber type and acres each stand 
represents. The timber types are described as follows: 



O9-High Density Oak Sawtimber & O7-Low Density Oak Sawtimber 

There are 20 different stands of high density oak saw timber (O9) on the 
property representing 936.4 acres and one stand of low density oak saw timber 
(O7) representing 5.7 acres.  See figure 5 in the appendix for a listing of stand #, 
timber type and acres each stand represents. These stands are composed 
primarily of black oak and white oak.  Other species found here include red 
maple, black cherry, red oak and white pine.  Two stands have red pine pole 
timber inclusions in them that should be clearcut when these oak stands are 
scheduled for harvest.  Timber quality is fair to good.  The understory contains a 
medium stocking of mixed oak, sassafras, white pine and black cherry saplings. 
Along with the understory trees the following woody brush species are present: 
witch hazel, serviceberry, and dogwood.  There has been no management in 
most of these stands in the past 20 years.  They currently are in need of thinning 
to upgrade their health and vigor. Soils in these areas are dry sands that will 
permit logging at any time. 

O6-High Density Oak Poletimber & O5-Medium Density Oak Poletimber 

There are 18 stands of high density oak pole timber (O6) representing 375.8 
acres and two stands of medium density oak pole timber (O5) representing 6.4 
acres.  These units contain the same species mix as the oak stands noted 
above.  Understory seedlings again are composed of mixed oak, cherry and 
white pine saplings.  Timber quality is fair to good. The timber growing here is 
also located on dry sands and is in need of an improvement thinning to upgrade 
stand health and vigor. 

O3-High Density Oak Saplings & O2-Medium Density Oak Saplings 

There is one stand of high density oak saplings (O3) representing 5.9 acres 
and two stands of low density oak saplings representing 10.3 acres.  These are 
dense stands of black and white oak saplings with black cherry and white pine 
regeneration present.  These areas are providing excellent cover for white-tailed 
deer and turkeys as well as ruffed grouse and woodcock.  Soils here are dry 
sands as well. 

L3-High Density Lowland Brush Saplings 

There are three stands of lowland brush saplings representing 25.2 acres. 
Species present here include:  red maple, elm, black cherry, ash, a mix of red, 
black and pin oak, and cottonwood.  Regeneration present includes soft maple 
and black cherry. The soils here are seasonally wet.  Best use of these stands is 
for wildlife habitat.  Growing timber will be a secondary goal. 



E3-High Density Lowland Hardwood Saplings 

There is one stand of lowland hardwood saplings representing 6.2 acres. 
Species present here include:  red maple, elm, ash and black cherry. This is a 
dense stand of brushy timber growing on wet soils and is best suited to providing 
wildlife habitat. 

E6-High Density Lowland Hardwood Poletimber & E5-Medium Density Lowland 
Hardwood Poletimber 

There is one stand of high density lowland hardwood pole timber (E6) 
representing 23.2 acres and 7 stands of medium density lowland hardwood pole 
timber (E5) representing 34.6 acres.  Species present include:  red maple, ash, 
black gum, white pine and bur oak.  Timber quality is fair and the soils are 
seasonally wet.  These areas are best suited to providing wildlife habitat for cover 
and food. 

E9-High Density Lowland Hardwood Sawtimber 

There are two stands of high density lowland hardwood saw timber (E9) 
representing 16.5 acres.  Species present here include:  red maple, elm, ash, bur 
oak, white pine and cottonwood.  Understory species consist of red maple, cherry 
and cottonwood.  Due to the very wet soils, these stands will be left for wildlife. 

MC3-High Density Mixed Conifer Saplings & MC2-Medium Density Mixed Conifer 
Saplings 

There are 4 stands of high density mixed conifer saplings (MC3) representing 
20.9 acres and 7 stands of medium density conifer saplings (MC2) representing 
31.9 acres. Species present here include planted scotch pine and natural 
regeneration from black cherry, oak and white pine.  These areas are providing 
excellent wildlife habitat and should be left until merchantable. 

MC6-High Density Mixed Conifer Poletimber & MC5-Medium Density Mixed 
Conifer Poletimber 

There is one stand of high density mixed conifer pole timber (MC6) representing 
2.5 acres and 3 stands of medium density mixed conifer pole timber (MC5) 
representing 22.4 acres.  Species present here include:  scotch pine, jack pine 
and white pine along with cherry and oak saplings and seedlings.  These stands 
are also providing excellent wildlife habitat and should be left until merchantable. 



E6A6-High Density Lowland Hardwoods and Aspen Poletimber 

There is one stand of high density lowland hardwoods and aspen representing 
49.9 acres.  Species present include:  aspen, red maple, ash, cherry and white 
oak.  The soils here are wet and will restrict logging to dry periods to prevent soil 
rutting. 

W8O5-Medium  Density White Pine Sawtimber and Medium Density Oak 
Poletimber 

There is one stand of medium density white pine saw timber and medium density 
oak pole timber representing 4.8 acres.  Species present include:  white pine, 
black and white oak, ash and cherry.  This is a very brushy stand of scattered 
large white pine sawlog trees with a very dense hardwood understory of oak and 
black cherry.  It is recommended to leave this stand for wildlife habitat. 

U-Upland Brush 

There are 6 stands of upland brush representing 9.4 acres.  Primary species 
here are black cherry and sassafras seedlings and saplings.  These stands are 
very small in size and will be left for wildlife. 

M6-High Density Northern Hardwood Poletimber 

There are three stands of high density northern hardwood poletimber (M6) 
representing 16.9 acres.  Species present include:  black cherry, red maple, ash, 
elm, red oak, and white oak.  There are some very high quality black cherry 
stems that will produce high quality sawlogs in the future. 

W2-Medium Density White Pine Saplings 

There are two stands of medium density white pine saplings representing 6.2 
acres.  Species present include:  white pine, black oak, white oak, sassafras, 
and black cherry.  These stands are located near the headquarters and have 
nature trails throughout.  These stands should be left as buffer zones. 

W9-High Density White Pine Sawtimber 

There is one stand of high density white pine saw timber representing 5.4 
acres. Species present include:  white pine, black and white oak, black cherry, 
and scattered aspen.  Regeneration present includes black oak, white oak and 
black cherry. 



A5-Medium Density Aspen Poletimber 

There is one stand of medium density aspen pole timber representing 2.1 acres. 
Species present include big toothed and quaking aspen with red maple red and 
black oak scattered throughout.  This stand will be left for wildlife. 

RECOMMENDED MANAGEMENT 

There are two Recommended Management Prescriptions for the Muskegon 
County Wastewater Woodlands.  The following discussion will describe the 
recommended management for these areas. 

Recommendation #1 

Thirty-nine stands representing 1317.9 acres are included in management 
recommendation #1.  The timber types represented here are O9, O7 and O6. 
These stands are top priority for management and represent 936.4 acres, 5.7 
acres, and 375.8 acres respectively.  They are located primarily in the north and 
west areas of the property.  These units should have an improvement 
thinning (tsi*) or shelterwood harvest system implemented.  Focus of this harvest 
will be to remove poor quality and defective trees for pulpwood, firewood and 
saw timber.  The goal here will be to leave the best quality black oak, white oak, 
red oak and white pine sawtimber sized trees for shelter to promote regeneration 
from black oak, white oak and white pine.  Stand density should be reduced by 
40-50% and should be marked or designated by a professional forester. 
Within these stands there are a few red pine pole timber inclusions of 5-10 acres 
that were not delineated as stands.  This red pine should be clearcut when the 
oak stands are scheduled for harvest and allowed to regenerate to oak and 
white pine that is already abundant in the understory. 

It is further recommended that the stands of oak selected for the initial harvest be 
coordinated into management units.  These units will be designated based upon 
location, access, harvest acres planned/year, coordination with crop 
management systems, oak wilt limitations and other factors that we determine to 
be important. 

It is also suggested that an initial harvest be scheduled as a demonstration area 
in 2017.  This harvest would be used to show Muskegon county officials what the 
outcome of the prescribed management would look like and should be 30-40 
acres in size.  Selection of the logging contractor and payment protocol (lump 
sum vs scaled sale) etc. will be determined by Muskegon County with input from 
the contracted forester. 

*tsi:  timber stand improvement



Additionally, it should be noted that these harvest areas are considered "Class A" 
jobs since they can be harvested during spring weight restrictions.  This should 
benefit Muskegon county by commanding a higher price for the timber offered for 
sale.  The only restriction that could impact this is the Oak Wilt restriction where 
no logging will be allowed from March 15 – November 15 to impede the spread of 
this disease. 

Recommendation #2 

The remaining management units represent a minor component of the Muskegon 
Wastewater's forested areas and are characterized by primarily small stands. 
Forty-nine stands representing 300.7 acres are included here.  These stands are 
listed as low priority and should be reevaluated every 10 years or as 
administrative and land use changes dictate.  Some of the reasons for listing 
these stands as low priority include: 

1. acreage is too small to harvest
2. more beneficial to leave for wildlife habitat
3. leave as buffer near roads, buildings and nature trails
4. stands are inoperable due to wet soils or other factors
5. stands are located within conservation easements

Some of the larger stands that contain high density pole timber and saw timber 
may be scheduled for harvest if they are adjacent to the priority oak areas that 
will be scheduled for treatment. 

WILDLIFE HABITAT 

Each acre cannot provide all desired outcomes.  Some stands should be 
managed for timber and financial returns while others should be managed for 
wildlife habitat.  The best opportunity for this parcel of land is to manage it for a 
blend of these two outcomes.  Since high quality saw timber will not be a primary 
outcome because of the sandy soils, the goals for management will be focused 
on maintaining a healthy forest, enhancing wildlife habitat and growing the 
highest quality timber possible. 

There are pockets of aspen and red maple saplings and pole timber as well as 
dense stands of scotch pine and upland brush.  These areas are providing 
another age class for wildlife that depend on young sapling stands for their 
growth and survival. These young stands of aspen, maple, scotch pine and 
upland brush provide some of the best all-around wildlife habitat in Michigan. 
Future aspen and maple clearcuts will provide excellent habitat for the first 15 
years after harvest.  These thick young stands provide vital cover for ruffed 
grouse, woodcock, and white tailed deer.  Turkey and rabbits also key in on 



aspen thickets for part of their annual needs.  Deer, grouse and turkey are 
presently utilizing these areas for food and cover. 

Openings are important to most wildlife species during at least part of the year. 
Openings have abundant insect populations that are critical to young turkeys 
and grouse.  The grasses and forbs growing in open areas provide additional 
nutrients and minerals not available through some of the native vegetation in the 
forested areas of the property. There are many natural openings along the 
roadways, power lines and designated Karner blue butterfly areas.  These 
openings should be maintained in the future. 

Another important component for wildlife is the retention of large woody debris on 
the forest floor that enhances the habitat for reptiles and amphibians such as 
salamanders and tree frogs.  Additionally, the retention of hollow trees and dead 
snags at a rate of 3-5 snags per acre will benefit cavity nesting birds and 
mammals that require these snags for their growth and survival. 

HYDROLOGY 

Other than the wastewater lagoons and drains, the only significant stream on the 
property is Mosquito creek.  No lakes are located on the property.  During 
extended rainy times, or during the spring thaw, there will be areas of standing 
water in the lowland hardwood stands.  Because of the several wetland soil types 
on the property, wetness will restrict logging in these stands to dry or frozen 
periods to prevent soil rutting. Additionally, any l ogging that occurs near the bluff 
of Mosquito creek should have a setback of at least 50 feet to insure that no 
erosion occurs in this sensitive area. 

THREATENED AND ENDANGERED SPECIES 

During the survey of the property the only threatened or endangered species that 
may occur on the property is the Karner blue butterfly.  Other species of special 
concern which could occur on the property include the wood turtle and northern 
long eared bat.  Future forest management activities should be scheduled so as 
to avoid unnecessary disturbance to all sensitive species.  Several areas have 
been identified on the property that contain blue lupine, a key plant species in the 
life of the Karner blue.  They are located adjacent to stand # 53, 54, 55, 77, 78, 
79 & 81.  These areas should be avoided during harvest operations. 



APPENDIX 

The following are included as appendices to assist the owner with future 
management of the forested property. 

Figure 1.  Location map of property (Aerial photo) 
Figure 2.  Aerial photograph of property with stand #s 
Figure 3.  Timber type summary 
Figure 4.  Cover Type, Size and Density Symbols 
Figure 5.  Stand #, timber type and acres/stand 



Figure 1



Figure 2



Figure 3 
 

Timber Type Summary 
88 stands 
22 different timber types 

1618.6 Forested Acres 

Timber Type Priority (High Low) # Stands in Type Total Acres 

O9 H 20 936.4

O7 H 1 5.7

O6 H 18 375.8

O5 L 2 6.4

O3 L 1 5.9

O2 L 2 10.3

L3 L 3 25.2 

E3 L 1 6.2 

E5 L 7 34.6

E6 L 1 23.2

E9 L 2 16.5

MC2 L 7 31.9

MC3 L 4 20.9

MCS L 3 22.4

MC6 L 1 2.5

E6A6 L 1 49.9

W8O5 L 1 4.8

U L 6 9.4

M6 L 3 16.9

W2 L 2 6.2

W9 L 1 5.4

A5 L 1 2.1

22 88 1618.6 



Figure 4 

COVER TYPE, SIZE, AND DENSITY SYMBOLS 

Cover Type 

A - Aspen (Upland)  
B - Paper Birch 
C - Cedar 
D - Treed Bog 
E - Swamp Hardwoods 
F - Spruce - Fir (Upland, including Upland Black Spruce)  
G - Grass 
H - Hemlock 
I-     Local Use 
J -   Jack Pine  
K -    Rock 
L - Lowland Brush 
M - Northern Hardwood  
MC- Mixed Conifer 
N - Marsh 
O - Oak 
P - Balsam Poplar & Swamp Aspen and Swamp White Birch 
Q - Mixed Swamp Conifer 
R - Red Pine 
S - Black Spruce - Swamp 
T - Tamarack 
U - Upland Brush       
V - Bog or Muskeg  
W - White Pine 
X - Other non-stocked or non-forest or non-productive  
Y - Sand Dunes 
Z - Water 

Size Density (Stocking) 

0 - Non-stocked (less than 17% stocked)  

1 - Seedling - Sapling, poor stocking (17% - 39%) 
2 - Seedling - Sapling, medium stocking (40% - 69%)  
3 - Seedling - Sapling, well stocked (70% +) 

4 - Pole-timber, poor stocking (10 - 39 sq ft basal area) 
5 - Pole-timber, medium stocking (40 - 69 sq ft basal area) 
6 - Pole-timber, well stocked (70 + sq ft basal area)  

7 - Saw-timber, poor stocking (10 - 39 sq ft basal area) 
8 - Saw-timber, medium stocking (40 - 69 sq ft basal area) 
9 - Saw-timber, well stocked (70 + sq ft basal area) 

IC4168 (Rev. 02/12/2014) 



Figure 5 

Stand #    Timber type Acres 
 1 L3 18.3 
 2 E3 6.2 
 3 E6 23.2 
 4 E9 7.8 
 5 M6 8.7 
 6 MC2 3.5 
 7 MC2 2.0 
 8 MC6 2.5 
 9 M6 7.2 
 10 O5 4.1 
 11 O6 5.3 
 12 MC5 17.8 
 13 L3 1.9 
 14 L3 5.0 
 15 MC2 9.1 
 16 MC3 6.0 
 17 MC2 3.9 
 18 MC2 2.7 
 19 U 1.1 
 20 U 2.8 
 21 A5 2.1 
 22 MC2 2.1 
 23 MC2 8.6 
 24 MC3 5.1 
 25 O2 5.5 
 26 O9 3.1 
 27 O9 13.2 
 28 O6 16.1 
 29 MC3 2.1 
 30 MC3 7.7 
 31 O6 43.3 
 32 O9 76.2 
 33 O6 31.7 
 34 O9 4.6 
 35 O6 11.5 
 36 O9 33.9 
 37 O5 2.3 
 38 O3 5.9 
 39 O9 11.1 
 40 MC5 1.0 
 41 M6 1.0 
 42 E6A6 49.9 



Figure 5. cont. 

Stand #    Timber type Acres 
 43 E5 5.0 
 44 E5 12.9 
 45 E5 5.1 
 46 O9 2.9 
 47 W2 2.2 
 48 W2 4.0 
 49 O9 1.5 
 50 O9 48.1 
 51 O6 8.9 
 52 O6 160.5 
 53 O9 10.1 
 54 O6 4.1 
 55 O9 5.4 
 56 W9 5.4 
 57 U 1.7 
 58 O2 4.8 
 59 E5 2.5 
 60 E5 2.5 
 62 U 1.2 
 63 E5 3.7 
 64 E9 8.7 
 65 O9 17.6 
 66 O9 5.9 
 67 E5 2.9 
 68 MC5 3.6 
 69 O7 5.7 
 70 W8O5 4.8 
 71 O6 4.4 
 72 O9 13.9 
 73 O9 15.6 
 74 U 1.9 
 75 U 0.7 
 76 O6 6.0 
 77 O6 19.7 
 78 O6 18.8 
 79 O6 2.1 
 80 O9 31.5 
 81 O9 21.3 
 82 O6 13.6 
 83 O6 14.3 
 84 O6 13.7 
 85 O9 6.6 
 86 O9 9.8 



Figure 5. cont. 

Stand #    Timber type Acres 
 87 O6 0.9 
 88 O6 0.9 
 89 O9 604.1 

Total           1618.6 
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