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VILLAGE OF KRONENWETTER 
URBAN FOREST INVENTORY 

2013 
     

 
 

INTRODUCTION 
 
Our firm, Land Management Solutions, LLC was hired by the Village of Kronenwetter in 
Marathon County, Wisconsin, to undertake an Urban Forest Inventory of the Village with Oak 
Wilt Disease as the primary emphasis.  We have over 12 years of experience with Oak Wilt in 
Central Wisconsin and possess valuable insight into the identification, management and control 
of the disease.    
 
Several sections of the Village have significant oak resources while others are either 
commercially developed, in younger and more open aspect, or characterized by northern 
hardwood forest with soft and hard maple as the prime components. The report states the 
purpose, goal, and objectives of the inventory, discusses the methods used, reports results, and 
provides management and control Recommendations.  
 
This inventory and report is funded in part by an Urban Forestry Grant from the Wisconsin 
Department of Natural Resources as authorized under s. 29.097, Wis. Stat. 
 
 
PURPOSE 
 
Tree health within both urban and rural areas of Towns, Cities, and Villages across the Country 
is becoming a major concern based on endemic and increasing exotic tree disease outbreaks. 
This assessment focuses primarily on Oak Wilt disease caused by the fungus Ceratocystis 
fagacearum, but will also record and report suspected areas of other tree health concerns.  In 
general, oaks in the red oak group are affected by oak wilt, but in highly concentrated 
infections, it will affect members of the white oak group as well. 
 
Trees are an important aesthetic, climatic, natural resource, and economic entity upon the 
urban landscape.  Tree loss and disease can cost property owners, municipalities and industry 
thousands of dollars each year.  Oak wilt is a fungal disease that can be managed to reduce this 
loss and the resultant economic drain on a community.  Land Management Solutions is 
dedicated to assisting the Village of Kronenwetter in its attempt to assess, manage, and protect 
its urban forest resource.   
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The purpose of this inventory is to provide the Village of Kronenwetter with up to date 
information in regard to overall tree health within the village that is primarily focused on Oak 
Wilt Disease.  The goal of the project is: 
 
 To provide the Village of Kronenwetter with an overview of tree health and the 
 prevalence of Oak Wilt Disease within the urbanized portion of the Village through the 
 use of field surveys, aerial flights, and data analysis.  
 
The objectives of the Inventory are: 
 
 To locate and determine the extent of all oak wilt infections and other major tree 
 concerns within the village 
 
 To prioritize areas in regard to the extent of infection, ability to control, ability to spread, and 
 cost effectiveness of management 
 
 To provide management recommendations in regard to approach, methods of control and 
 sanitation, property owner education, and program development 
 
 To provide information to substantiate need and priority for potential Federal, State and 
 private  grants. 
 
 To perpetuate a healthy urban forest within the urbanized portion of the Village of 
 Kronenwetter 

 
 
METHODS 
 
In order to accurately and comprehensively quantify the extent of the Village of Kronenwetter’s 
oak wilt infestation, we employed a complete sample of the entire Village’s largely urban and 
residential portions.  Urban and residential was loosely defined as neighborhoods and housing 
or commercial development areas.  Additionally, we used an aerial survey to crosscheck for 
errors and seek out additional infection locations that we were not visible or unable to 
accurately assess from the street. 
 
Stage 1: 
 
During the months of June, July, and August, 2013 Land Management Solutions, LLC conducted 
a hybrid windshield / walking survey of the Village of Kronenewetter in order to locate and 
document oak wilt infection sites.  The village was divided into four main units for survey 
purposes (Figure 1). These units were based on the degree of forest extent, the level of 
residential / commercial development, ease of survey access and history of oak wilt infections. 
 
When a new infection site was discovered, we recorded a GPS location of the site and recorded 
data while inventorying the site.  Inventory data recorded included:       
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 Number of recently infected oak trees 

 Number of dead oak trees 

 DBH of all affected trees 

 Evaluation and rating of Control and Management opportunities, taking into account 

 oak wilt infection location and proximity to nearby healthy oak resources 

 Density of oak wilt infections on the landscape level 

 Opportunity for spread 

 Cost effectiveness of control 

Stage 2: 
 
On July 8th and August 13th, we used aerial flights to further assess the occurrence of oak wilt 
infection sites within the Village.  These flights allowed us to check the completeness of our 
street based survey and allowed visual access to more remote forested areas.  
 
Flight #1: North/South transects with one mile spacing (Appendix 1) 

 Designed to ascertain most critical infection areas 

Flight #2: East/West transects with one mile spacing (Appendix 1) 

 Designed to crosscheck accuracy of ground survey, find any additional infection areas, 

and develop a survey route less affected by air traffic at Central Wisconsin Airport. 

 
 

Figure 1.  Location of Survey Units within the Kronenwetter Forest Inventory area. 
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RESULTS AND DISCUSSION 
 
 Aerial flight and ground surveys resulted in the identification of 106 separate infection areas 
within the village.  Infections ranged from as few as no active trees to 28 and no dead trees to 
289.  The total number of active oak wilt diseased trees and dead trees recorded was 578 and 
1236 respectively.  As individual units were surveyed, notes were kept in regard to the potential 
for control and management.  Almost all infections were recorded on private property with the 
exception of an infection within Gooding Park (#76), 2 infections adjacent to the Village 
Municipal Center (#85 and #86) and one infection within the right-of-way for I-39 (#87). 
Appendix 2 lists, by Unit, those infection areas that would be cost effective to justify control 
and management.  
 
Control refers to actual on ground work using proven techniques to quarantine infections and 
stop the spread of the disease.  Techniques employed are generally vibratory plowing or 
herbicide treatment of trees to create buffers around infection areas (Appendix 3).  
Management refers to employing standard measures to sanitize an area through the removal of 
above ground dead and dying trees.  Infection site field data sheets are available in Appendix 4.  
 
Figure 2 shows the overall distribution of all oak wilt infections within the village and the 
obvious conclusion that the disease is most prevalent west of Interstate Hwy 39 (I-39).  This 
area is an older portion of the village and contains the largest and most contiguous oak forest in 
the village.   
 

 
Figure 2:  Location of all Oak Wilt infections within the Village of Kronenwetter Forest Inventory 
area. 
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Figure 3 shows Survey Unit 1 which lies in the northwest portion of the village from Cedar Road 
to the north village boundary.  This unit includes section 2 and parts of sections 3, 9, 10, and 11. 
The number of infections between Cedar and Gardner Park Road in the southeast central 
portion of the unit, is extensive and intensive, demonstrating an area that is most likely beyond 
any umbrella program to save the oak resource; this area rates very low in terms of control 
implementation.  Management though, within this area, is extremely important and should 
focus on clean-up and sanitation.  Many individual residents in this area have already begun 
efforts to save their oaks through consultation and assistance from our firm.  Success rates on 
these properties are reduced due to the high degree of active fungus generation on adjacent 
properties. Sanitation will greatly reduce future infections and enhance small control efforts. 
 
Portions of Unit 1 though, do offer excellent opportunities for control and management. The 
Wisconsin River Corridor west of Circle Drive and Sunny Court is still relatively intact with few 
infections and is rated high for focused program efforts. 
 
North of Gardner Park Road the infection level drops off considerably offering potential for 
control and management as well.  Although some infections are intense, opportunities for 
containment exist and can be implemented.  The forest in this area contains a large and well 
established oak component and is considered to be high priority for control and management.  
Appendix 2 lists and prioritizes those areas of Survey Unit 1 that show potential for 
management and control efforts. 
   

 
 
Figure 3:   Location of Oak Wilt infections within Survey Unit 1, the northwest portion of the 
Village of Kronenwetter Forest Inventory area from Cedar Road north to the village boundary. 
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Survey Unit 2 is located south of Cedar Road and extends south to the back water sloughs of 
the Wisconsin River and the south Village boundary.  This unit includes sections 14, 15, 16, and 
parts of sections 9, 10, and 11.  Infections within the north central portion of the unit extending 
to Wianecki Rd. are still heavy, thus severely reducing the potential for any control measures to 
save the oak resource (Figure 4).  Local residents here are also considering small control efforts 
to save their trees, but again the chances of success are reduced due to the high number of 
infections and lack of sanitation.  While overall efforts for control rank low within this area, 
forested areas along Vanderwaal Street, Wianecki, Sunny Ct. and the Wisconsin River corridor 
offer opportunities for control and management placing them in a higher priority for future 
program emphasis.   
 
South of Wianecki to Happy Hollow Road and West along the Wisconsin River the frequency of 
infections are also low.  Some infections are relatively large and very active but the ability to 
save a majority of oaks in this less developed portion of the village is high.   
 
South of Happy Hollow Road the only infections observed are along the developed portion of 
Nelson Road.  This area also ranks high from a control and management standpoint.  Infections 
areas within Survey Unit 2, that offer opportunity for control and management, are listed and 
prioritized in Appendix 2. 
 
 

 
 
Figure 4:  Location of Oak Wilt infections within Survey Unit 2, the southwest portion of the 
Village of Kronenwetter Forest Inventory area from Cedar Road to the south Village boundary. 
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The eastern portions of Survey Units 1 and 2 along I-39 and Kronenwetter Road contain widely 
dispersed infections that do not, as a whole, affect large areas of forest.  In addition, with the 
exception of the northern portion of the area, these forests are more diverse and do not 
contain a large oak component, with overall control and management rated medium to low. 
 
Survey Unit 3 encompasses the northeastern portion of the village and is an area of old fields 
and open areas interspersed with red pine plantations and older oak woodlots (Figure 5).  This 
unit includes sections 1, 5, 6, 7, 8, and 12.  The number of infections is low within this 
expanding residential portion of the Village but, the infections are more recent in origin 
demonstrating the movement of the disease eastward within the Village.  The potential for 
healthy forest loss and increasing infection rates is very high.  Control and management 
measures are needed and highly recommended and portray a high cost benefit. 
 
Survey Unit 4 contains the remainder of the Assessment Area and is characterized by large 
remote forests interspersed with agriculture, residential development, small commercial and 
industrial development, and the Wisconsin River.  Only one infection (Figure 2) was found 
within this area, but it does pose an immediate and imminent threat to the forest health of this 
area.  Control and Management are therefore rated high with an associated high cost benefit 
ratio.  This infection is small with a corresponding small cost of control and management.  Not 
treated, this area will become the center of expanding infections (Appendix 2). 
 

 
 
Figure 5:  Location of Oak Wilt infections within Survey Unit 3, the northeast portion of the 
Village of Kronenwetter Forest Inventory area from the north village boundary south to the 
east-west line of Wood Road. 
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OTHER TREE HEALTH CONCERNS 
 
Although other tree health conditions involving red pine, red maple, ash, and elm were noted, 
most were considered to be normal within an urban forest.  Drought, excessive recent spring 
wetness, individual tree dye off and deterioration, and man caused tree stress were noted, but 
no major disease outbreaks were documented.  An area of potential concern exists along     
1978 Friendship Lane.  A significant area of Ash lies along the driveway and front yard areas of 
this residence.  Trees are losing leaves and do not appear to be healthy.  This location was 
reported to Don Kissinger, Urban Forester with the Wisconsin Department of Natural 
Resources. 
 
 
POTENTIAL CAUSES OF OAK WILT SPREAD 
 
We spent many hours surveying neighborhoods within the village and noted several practices, 
employed by residents, which promote the spread of Oak Wilt Disease.  Those noted are as 
follows; 
 

 Diseased trees left standing; allowing fungal development and spread of the 

disease 
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 Firewood from diseased wood stored without proper protection to isolate 

potential fungal development and spore release 

   
 
 
 
 

 New Oak Wilt infection due to summer trimming of power lines within the 

Village 
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 Cutting and pruning of trees in the traditional no cut/prune months of April 

through August 

 Damaging of trees due to construction 

 
MANAGEMENT RECOMMENDATIONS 
 
The following management recommendations are only a template for the Village of 
Kronenwetter to consider.  They are based on our experience with other similar programs and 
an extensive history with the Oak Wilt Program in Mosinee Township, Marathon County, 
Wisconsin.   
 

 Design initial program objectives to focus control and management work within Survey 

Units 3 and 4 due to the high cost benefit that will be realized within these areas.  The 

potential for gaining control of Oak Wilt disease in these area is very high and the 

chance of disease eradication of individual infections great. 

 Select isolated areas within Survey Units 1 and 2 to attempt control work, as mentioned 

in the results section.   These areas possess few infections and are significant enough to 

warrant this approach. 
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 The highly infected areas of Units 1 and 2 are beyond control consideration.  Initiate an 

aggressive management program within these units to sanitize areas and reduce the 

potential for the eastern spread of the disease. 

 Consider a program with the new biomass plant in Rothschild for the disposal of 

diseased and dead trees. 

 Initiate a replanting program with tree and shrub species selected for the area and that 

are more resistant to current endemic and exotic tree diseases 

 Initiate an education and awareness program for residents of the village designed to 

provide an understanding of the disease, control and management options, disease 

prevention, and neighborhood responsibility. 

 Consider the immediate creation and adoption of an Oak Wilt Ordinance that will 

provide guidance to the Village and its’ residents in regard to overall Oak Wilt 

Management.  This approach will assist the Village in maintaining a coordinated 

program approach and assuring community involvement and compliance. 

 Consider out-sourcing administration of an overall tree health program involving Oak 

Wilt and other urban tree issues 

 Apply for additional Urban Forestry and other appropriate grants to undertake various 

aspects of an expanding Urban Forestry Program 

 Annually survey the village to locate new infections and to monitor program progress   

  
SUMMARY 
 
Land Management Solutions, LLC of Mosinee, Wisconsin was commissioned in May of 2013 to 
undertake an Urban Forest Inventory for the Village of Kronenwetter.  The inventory evaluated 
overall forest health, but was primarily designed to evaluate the presence and extent of Oak 
Wilt Disease (Ceratocystis fagacearum) within the urbanized portion of the Village.  Four Survey 
Units were created based on the degree of forest extent, the level of residential/commercial 
development, ease of survey access and history of oak wilt infections. 
 
Street side and walking surveys were conducted throughout the village to locate and collect 
data on each individual infection.  Each infection area was permanently located using GPS and 
data was collected for later analysis.  In addition, two aerial flights were undertaken to confirm 
ground survey data and to identify sites not readily visible from the ground.   
 
The results of our survey efforts identified 106 infection areas composed of 578 actively dying 
trees and 1236 dead trees.  Intensive infection areas were identified in Units 1 and 2 which lie 
primarily west of I-39.  The potential for control and confinement of the disease is minimal here 
except in select forest areas with fewer infections.  Any program efforts would initially focus on 
management of the area through clean-up and sanitation to reduce fungal development and 
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spread to other areas.  Control efforts, in the more isolated areas of these survey units, are 
recommended. 
 
Infections were found within Unit 3 which is located in the northeast portion of the survey area, 
but infections are relatively small and much fewer than we found west of I-39.  These infections 
are also younger in origin and stress the fact that the disease is moving eastward.  Control 
efforts in this area have a high probability of success.  Unit 4 consisted of the more rural and 
less developed portions of the Inventory area.  Only one infection area was recorded in this 
area.  Initial program efforts (control and management) should be focused, at a minimum, on 
control and management efforts in Survey Units 3 and 4. 
 
Although the Village of Kronenwetter has been hit hard with Oak Wilt Disease, there are many 
areas within the Village that possess an outstanding and healthy oak resource thus easily 
justifying a control and management program.  It is recommended, that at a minimum, the 
Village consider the following: 
 

 Design initial program objectives to focus control and management work within 

Units 3 and 4 due to the high cost benefit that will be realized within these areas.  

The potential for gaining control of Oak Wilt disease in these area is very high 

and the chance of disease eradication of individual infections great. 

 Consider the immediate creation and adoption of an Oak Wilt Ordinance that 

will provide guidance to the Village and its’ residents in regard to overall Oak 

Wilt Management.  This approach will assist the Village in maintaining a 

coordinated program approach and assuring community involvement and 

compliance. 

 The highly infected areas of Units 1 and 2 are beyond control consideration.  

Initiate an aggressive management program within these units to sanitize areas 

and reduce the potential for the eastern spread of the disease. 

 Initiate an education and awareness program for residents of the village 

designed to provide an understanding of the disease, control and management 

options, disease prevention, and neighborhood responsibility. 

 Apply for additional Urban Forestry and other appropriate grants to undertake 

various aspects of an expanding Urban Forestry Program 

 Consider out-sourcing administration of an overall tree health program involving 

Oak Wilt and other urban tree issues 
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APPENDIX 1 
 

Aerial flight patterns used during survey flights: 
 
 
 AUGUST 13, 2013 
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 JULY 8, 2013 
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APPENDIX 2 
 

MANAGEMENT PRIORITIZATION OF INFECTION AREAS BY SURVEY UNIT, 
LISTING THOSE AREAS THAT QUALIFY FOR COST EFFECTIVE 
MANAGEMENT AND CONTROL 
 
 
SURVEY     MANAGEMENT  
UNIT  WAYPOINT # PRIORITY  WAYPOINT#   PRIORITY  
 
1  37   1   11   13 
  27   2   9   14 
  8   3   72   15 
  7   4   73   16 
  36   5   74   17 
  35   6   75   18 
  41   7   63   19 
  38   8   61   20  
  56   9    
  28   10 
  57   11   
  25   12 
 
2  29   1   3   13 
  6   2   84   14 
  82   3   12   15 
  19   4   16   16 
  15   5   5   17 
  13   6   83   18 
  14   7   62   19 
  18   8   85   20 
  17   9 
  19   10 
    1   11 
    2   12 
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SURVEY     MANAGEMENT  
UNIT  WAYPOINT # PRIORITY  WAYPOINT#   PRIORITY  
 
3  91   1   80   13 
  100   2   98   14  
  89   3   95   15 
  82   4   78   16 
  76   5   107   17 
  94   6   97   18 
  101   8   79   19 
  77   9   83   20 
  99   10   85   21 
  102   11   86   22 
    84   12   87   23 
 
4  88   1   
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APPENDIX 3 
 

Oak Wilt Control Methods 
 
Vibratory Plowing:   
 
Vibratory plowing involves a machine that is usually used to trench in electric 
lines.  It has a large blade that vibrates up and down as the machine moves 
forward.  The blade sinks into the ground up to 4.5 feet and makes a slice in the 
soil about 2 inches wide.  This machine can be used to sever oak root systems, 
thus removing the root to root pathway for oak wilt fungal spread.  The root 
systems of oak are all grafted together thus  severing systems around an infection 
area, isolate the disease and allow management of the site. 
 

 
 
 
Herbicide Treatment 
 
Element 4 Herbicide is used to kill live oaks within trench lines to ensure no 
further oak wilt develops within the control area.  This process is essential to the 
success of any control effort.  Where trenching is not feasible (rocky soils, many 
underground utilities or sprinkler systems) the herbicide treatment can be used to 
create the buffer created by the trenching method.  Treatment is effective from 
the end of June through the middle of August.  Two girdles are placed on the 
lower trunk into the cambium layer.  The herbicide is sprayed into the girdles and 
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on the bark from the top girdle to ground level.  The tree absorbs the chemical 
into its system and translocates the active ingredient to above and below ground 
portions of the tree.  Individual trees typically die within 20 days. 
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ALAMO FUNGICIDE 
 
Alamo fungicide is typically used to save select trees from an oak wilt infection.  
The method is used by homes, in parks, and along urban streets and roadways.  
The fungicide is injected into the tree and protects the tree for a period of two 
years.  The tree must then be treated again after the two year period.  This 
technique is only used when the cost benefit of treatment is high, since the 
treatments are very expensive. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



23 
 

 

APPENDIX 4 
 

INFECTION AREA WAYPOINT DATA SHEETS 
 
 


