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      CAN YOU IMAGINE . . . 
 
     A rural community 
       with clustered home sites 
        surrounded by open space, 
        pastoral country views and abundant     
       wildlife with active agriculture. 
 

 A pristine, tree-lined river 
     with access for all, 

            People enjoying miles of scenic 
     hiking and biking trails. 

 
  A man-made environment which is 

        complementary to the natural abundance,  
          Where shops and business have  

    attractive architecture and are richly 
           landscaped with subtle lighting, 

            Where different land uses exist  
            in harmony. 

 

  A place where people work in 
            well-planned centers, 

    Imagine and create the vision for the 
  community in which you wish to live, 

                     This place can be our Thornapple, 
                        rich in history 
                           rich in culture and 
                              rich in quality of life. 
 

 
 
 
 
 
 
 
 
 



 

 

 

 
 
Acknowledgements :  
 
 
The Thornapple Township Planning Commission  
gratefully acknowledges the contributions, support  
and cooperation of many parties during preparation  
of this Master Plan 2007 – 2020. 
 
Support from the Township’s Board of Trustees,  
close collaboration with the Village of Middleville  
Planning Commission and efforts of Township  
Staff, among many others, made this plan possible. 
 
 
Thornapple Township 
Planning Commission 
2007 
 
 
 
 
 
 
 
 



 

 

 

THORNAPPLE TOWNSHIP 
MASTER PLAN 2007 – 2020 

 
 
TABLE OF CONTENTS                  Page 
 
Chapter 1  Introduction               1-1   to   1-6 
Chapter 2   Area History              2-1   to    2-13 
Chapter 3   Regional Influences            3-1   to   3-15
Chapter 4   Population, Housing & Economic Indicators   4-1    to   4-18 
Chapter 5   Natural Features             5-1    to    5-13 
Chapter 6   Existing Land Use             6-1  to    6-6 
Chapter 7   Community Facilities Inventory       7-1  to   7-11 
Chapter 8   A Vision for Thornapple Township      8-1  to   8-10 
Chapter 9  Future Land Use Plan           9-1  to   9-20 
Chapter 10 Waste Water Collection & Treatment    10-1 to   10-8 
Chapter 11 Water Supply Service Plan            11-1  to   11-22 
Chapter 12 Storm Water Management Plan      12-1 to   12-7 
Chapter 13 Public Streets Plan               13-1  to   13-9 
Chapter 14 Open Space and Trails Plan            14-1  to 
Chapter 15 M-37 Corridor Plan               15-1  to   15-10 
Chapter 16 Implementation Strategies            16-1  to   16-5 
 
 
Appendices 
 

Appendix A:  Excerpts 1974 Barry County Land Use Plan 
Appendix B:  Excerpts 1997 Barry County Land Use Plan 
Appendix C:  Excerpts 2005 Barry County Land Use Plan 
Appendix D:  2001 Public Opinion Survey of Township Residents 
Appendix E:  2007 Public Hearing Minutes on Master Plan Update 



M a s t e r  P l a n   2012                                                                               Introduction - 1    

                                                                           1-1 

Chapter 1 
 

INTRODUCTION 
 
Legal Authority for the Planning 
of Thornapple Township 
 

The Thornapple Township Planning 

Commission is organized under terms of 
Michigan Public Act 168 of 1959, as 
amended.  This Act is commonly 
referred to as the “Township Planning 
Act:” 
 
The Township Planning Commission 
was formed pursuant to the Act by the 
Thornapple Township Board of Trustees 
on October 14, 1985.  The Commission 
has functioned continuously since that 
date. 
 
Among the Commission’s primary 
responsibilities under the Act is to 
prepare and maintain a “basic plan” for 
the physical development of Thornapple 
Township.  The Act provides: 
 
  Section 7 (a-c)… “The basic plan    
      shall address land use issues and  

 may project 20 years or more into 
 the future.  The plan shall include 
 maps, plats, charts, and descrip- 

 tive, explanatory and other related 
   matter and shall show the planning  
 commission’s recommendations for 
 the physical development of the un- 
 incorporated area of the township. 
 The basic plan shall also include  
  those of the following subjects which  
 reasonably can be considered as   
 pertinent to the future development 
 of the township: 
 

(a) A land use plan and program, in  
part consisting of a classification 

          and allocation of land for agri- 

   culture, residences, commerce,  
  industry, recreation, ways and  
  grounds, public buildings, schools, 
  soil conservation, forests, wood-   
         lots, open space, wildlife refuges, 
  and other uses and purposes. 
 

(b) The general location, character 
and extent of streets, roads, 
highways, railroads, bridges, 
waterways and waterfront 
developments; flood prevention  

 works, drainage, sanitary     
 sewers and water supply 
 systems, works for preventing    
 pollution and works for   
 maintaining water levels; and   
 public utilities and structures. 

 
(c) Recommendations as to the 
     general character, extent and  
   layout for the development or 
   rehabilitation of blighted   
     districts and slum areas; and   
     the removal, relocation,   
     widening, narrowing, vacating,  
     abandonment, changes, use or   
     extension of ways, grounds,   
     open spaces, building, utilities   
     or other facilities. 
   

  (d) Recommendations for imple- 
        menting any of its proposals.”   
       [MCL 125.327] 

   
This Master Plan, as an update of the 
original Master Plan for Land Use, is 
intended to meet the Commission’s 
responsibilities under the Act. 
 

Prior Planning Activities 
 
During 1973, the Thornapple Township 
Board of Trustees created a seven-
member Planning Commission under 
terms of Michigan Public Act 168 of 
1959.  This Planning Commission met 
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periodically during the years 1973-1978, 
after which the Commission did not 
meet. 
 
Prior to June 1991, land use planning 
and management activities within 
Thornapple Township were performed 
by the Barry County Planning 
Commission and the Planning and 
Zoning Department.  Barry County 
created a county wide Land Use Plan in 
1974.  The plan was updated in 1997.   
A new County was completed during 
2005 (Appendix C includes excerpts 
pertaining to Thornapple Township). 
 
Commencing in 1985, the newly formed 
Planning Commission began efforts to 
plan Thornapple Township.  The first 
meeting of the Commission occurred on 
November 4, 1985.  Members of the 
Commission as appointed by the Board 
of Trustees were:  William Punt, 
Chairman; Jackie Bednarz, Vice-
Chairperson; Laura Smith, Secretary; 
Gladys Ploeg, Barry Swanson, Jack 
Spencer, Mike Cravero, Jr., William 
Getty and Richard Thompson. 
 
The Township Planning Commission 
operated from late 1985 to 1988 without 
an adopted plan nor with zoning 
responsibilities.  Minutes from these 
meetings suggest the Commission was 
seeking direction and purpose.  During 
1988, the Commission was given a 
budget to seek professional assistance 
in preparing a basic plan for the 
Township. 
 
On December 12, 1988, the Commis-
sion recommended hiring of a planning 
consultant to assist it in preparation of a 
Township Master Plan.  Work 
progressed on the Master Plan until 
September 17, 1990, when the 
Commission held a public hearing on a 

draft plan.  Additional refinements were 
made to the draft plan and a second 
public hearing was held on June 3, 1991 
(a concurrent public hearing was held 
on a draft zoning ordinance). 
 
At a special meeting on June 11, 1991, 
the Thornapple Township Planning 
Commission adopted the Township’s 
first “Master Plan for Land Use”. 
 
 

Purposes of a Master Plan 
 
Each community has physical 
characteristics and settlement patterns 
making it unique from all others.  
Conversely, communities do share 
common issues and solutions by way of 
tried and successful methods.  Planning 
subject matter may vary by community 
since unique physical characteristics 
require unique approaches.  A rural, 
farming community may be focused on 
preservation of prime farmlands 
whereas a community experiencing a 
rapid pace of growth may be focused on 
urban design and quality of life issues. 
 
Above all else, a Master Plan should 
represent community consensus and a 
common “future vision” for the natural 
and man-made environments. 
 
Once adopted, the Master Plan serves 
as the primary basis for zoning districts, 
zoning change decisions, special land 
use locations, public improvements and, 
indirectly, future property valuations. 
 
The authority of government to regulate 
private activity, including the use of 
privately owned land, for the protection 
of the public health and safety is 
fundamental to the notion of democratic 
government in a civilized society. 
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“Property is held subject to the right of 
government to regulate its use in the 
exercise of the police power so that it 
shall not be injurious to the rights of the 
community or so that it may promote 
public health, morals, safety, and 
welfare.” [Patchak v. Township of 
Lansing, 361 Mich. 489, 105 N. W.2d 
406 (1960)]. 
 
Stated simply, the police power afforded 
Thornapple Township conveys the right 
and duty to regulate private activity for 
the protection of the public health, safety 
and welfare. 
 
 

Who Should Use the Master 
Plan? 
 
Residents:             Neighborhoods do 
change.  Each resident should make a 
point of learning about the future land 
uses and public facilities planned for 
their neighborhood and nearby areas.  
The open field next door in which 
neighborhood children play may belong 
to someone else.  Each parcel has a 
certain right of use generally set forth in 
the Master Plan.  Pro-active 
participation in assuring change 
consistent with the Master Plan is the 
single most effective effort residents can 
undertake.  Simple opposition to a 
proposed development is not an 
effective advocacy in this day and age. 
 
Property Owners:  The Master Plan 
significantly impacts “right of use” of 
land.  Future zoning district changes, 
because they are largely based on 
tenants of the adopted Master Plan, will 
not occur when an owner’s objectives 
conflict with planned future land use.  
Thus, owners of undeveloped land must 
look at the Master Plan to obtain 
parameters for potential land use.  

Proper planning and growth 
management very often cannot co-exist 
with property owner driven development 
objectives. 
 
Prospective Real Estate Purchasers:  
In the real estate industry, the term “due 
diligence” means whenever a purchase 
of land is contemplated, the prospective 
buyer should research many matters 
prior to making the purchase.  Typically, 
the purchaser will investigate good and 
marketable title, environmental 
questions, land survey and so on.  Not 
typical is research of governmental 
plans and regulations in place which 
define land use options.  The Master 
Plan defines type and density of land 
use.  If the purchaser’s land use 
objectives are different from the Plan, 
the purchaser will be disappointed. 
 
Developers:  Would-be developers in 
the community should never buy vacant 
land absent thorough analysis of the 
Master Plan.  Planned location of type  
and density of land use, utility service 
areas and growth-management policies 
of the Plan should be clearly 
understood.  Courts in Michigan have 
handled literally thousands of zoning 
cases, many of which involve a property 
purchaser or developer who disagrees 
with antecedent plans and zoning.  Most 
often, municipalities win these 
“differences of opinion”. 
 
Planning Commission:  Each year, the 
Township Planning Commission is 
tasked to make or advise on numerous 
zoning decisions.  While each such 
decision must be decided on its own 
merits, one compelling area of 
information is “what does the Master 
Plan say about this property?”  Any 
property owner seeking a change in 
zoning contrary to the adopted Plan 
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faces the almost certain prospect of 
being denied.  The Plan, once adopted 
by the Planning Commission, is the 
Commission’s “holy grail” regarding land 
use decisions. 
 
Township Board:  Some zoning 
decisions are made final by the 
Township Board on advice from the 
Planning Commission.  Once again, in a 
vast majority of cases, the Board will 
render its decision in a manner 
consistent with the adopted Plan.  In 
fact, research indicates the Township 
Board has been fully consistent with the 
adopted Master Plan since 1991 when 
rendering decisions on zoning changes. 
 
The Township Board administers the 
Township General Fund, Fire Fund and 
Enterprise Funds.  The annual budget 
can include expenditures for capital 
projects such as roads, buildings and 
facilities, fire equipment, parks, sanitary 
sewer, etc.  These capital expenditures 
are made based on experienced and 
expected needs.   
 
The Master Plan is used to identify 
areas expected to develop and, in turn, 
areas requiring capital investments to 
provide needed public facilities.  For 
example, as growth takes place, traffic 
volume increases occur which 
necessitate a road improvement.  If this 
road is a part of the local road system, 
the Township General Fund must 
include funds to pay for the local share 
of road improvement costs. 
 
 

The Planning Process 
 
Under Michigan law, plans for the 
community are made and adopted by 
the Planning Commission with authori- 
zation from the Township Board. 

A Master Plan should not be prepared 
absent citizen participation during 
formative stages of planning.  In fact, 
the Planning Act requires the 
Commission hold a public hearing on 
the Plan.  However, convening a single 
public hearing on such an important 
public concern effectively deprives 
residents true participation. 
 
The Planning Commission has made 
significant and conscious effort to 
involve the citizens of the Township in 
preparation of this Master Plan. 
 

 
Citizen Participation and 
Involvement  
 
This Master Plan is a product of 
significant participation by residents of 
the Township.  Prior to beginning efforts 
to update the 1991 Master Plan, the 
Planning Commission developed a 29-
question public opinion survey (see 
Appendix B).  About 1100 copies of this 
survey were distributed in the Town 
Crier newsletter.  169 completed 
surveys were returned by Township 
residents.  The consensus of opinions 
expressed in the surveys returned have 
been considered by the Planning 
Commission in preparing this Master 
Plan for Thornapple Township.   
 
In May, 2001 the Planning Commission 
conducted a “futuring workshop”, 
attended by 38 Township residents.  
Participants in the workshop were 
divided into small working groups of 5-6 
persons.  Each small group was asked 
to list, in order of priority, the “top ten” 
planning issues facing the Township.  In 
addition to the top three issues, each 
small group was asked to prepare a 
problem statement and strategies 
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believed necessary to address the 
issue.  To conclude the workshop, all 
participants gathered to hear 
presentations by spokespersons for 
each small group.  The Planning 
Commission advised all present that a 
follow-up workshop would occur once 
the Commission had a working draft 
update of the Master Plan. 
 
Of note, owners of large tracts of 
farmland and developers were invited to 
an August 2005 workshop to discuss 
transfer of development rights. [TDR].  
Over 65 people attended this workshop. 
 
 

Liaison with Other Local 
Governments   
 
Effective January 9, 2002, the Township 
Planning Act was amended to insist 
each local government liaison with 
contiguous local governments and the 
County.  To this end, the Thornapple 
Township Planning Commission issued 
notices on January 6, 2004 to all 
contiguous Townships, the Village of 
Middleville and the Barry County 
Planning Commission that it intended to 
prepare a Master Plan to update or 
replace the Plan now in effect. 
 
Copies of adopted master plans for 
each contiguous Township, the Village 
of Middleville and Barry County were 
obtained and studied.  Chapter Three, 
Regional Influences, includes 
information from these plans and the 
implications for Thornapple Township. 
 
 
 
 
 

Periodic Review of This 
Adopted Plan 
 
The Township Planning Act, Section 9, 
requires the Thornapple Township 
Planning Commission to review this 
Plan not longer than 5 years from the 
date of adoption.  This review will 
consider whether amendments to the 
Plan or a new Plan are warranted.   
 
 

Adoption Process for This 
Master Planning 
 
A complete draft of this Master Plan was 
submitted by the Planning Commission 
for review by the Thornapple Township 
Board of Trustees.  The Township 
Board approved distribution of the draft 
Plan on August 8, 2007.  Thereafter, a 
copy of the complete draft Plan was 
provided to the Barry County Planning 
Commission, the Village of Middleville 
and each local unit of government 
having a common boundary with 
Thornapple Township.  Following the 
waiting period required by Section 7b of 
the Township Planning Act, the Planning 
Commission scheduled formal public 
hearings on the complete draft Plan.  
Two duly noticed public hearings 
required by Section 8 of the Act were 
held on Wednesday, May 30, 2007 and 
Saturday, June 2, 2007.  Following 
consideration of public comments on the 
complete draft Plan received at the 
public hearing, comments from Barry 
County and adjacent communities, the 
Planning Commission enacted the 
following resolution by affirmative vote 
of all members. 
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Purpose of 2012 Update 
 
Prior to the adoption of this document, 
Thornapple Township had been 
implementing the Master Plan prepared 
and adopted in 2007.  Constant social 
and other changes justify periodic 
review and maintenance of a plan, so 
the plan reflects current trends, 
objectives and challenges.  In addition, 
the Michigan Planning Enabling Act, 
being Act 33 of 2008, as amended (this 
enabling legislation supersedes that 
noted on preceding pages), stipulates 
that a comprehensive master plan be 
reviewed at least once every five years 
and revised accordingly as needed. 

 
As part of the process to complete the 
2012 updates, the Township Planning 
Commission reviewed 2010 Census 

 
 
data and the policy elements of the Plan 
for relevance given today’s specific 
issues, trends and potential challenges.  
The Township reviewed the 2007 Plan 
for areas where it could be 
strengthened, corrected, updated, or 
otherwise changed to meet the current 
needs and desires of residents and 
property owners in the Township, 
without undermining the policy 
foundations set in the 2007 document.  
The Planning Commission found that 
the bulk of the 2007 Plan still reflected 
current issues and consequently, only 
minor edits and updates ensued.  The 
Chapters updated in 2012 include 
Chapter 1, Chapter 4, Chapter 7, 
Chapter 9 and Chapter 13. 
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The settlement history of  
 Thornapple Township and   
the Village of Middleville   
  has been as one community.  
The area included in the  
 Village evolved as the focal   
Point of a far-ranging   
 agricultural community.  
For purposes of this    
 abbreviated history, the   
story line for the Township   
 and Village are the same. 
 

 
 
 

Chapter Two 

Area History 
 
 
 
 
 
 
 
        

 
 

    
 
 
 
 
 
 
 
 
 
 
HISTORY PRIOR TO 1830 
 
 The Michigan Peninsula has been occupied for more than   
 10,000 years by indigenous Indian population.  Indians    
  frequenting northwest Barry County were the Algonquins.    

        Local tribes included Ottawa, Chippewa, and Pottawatomi.    
        All tribes were migratory with the most coming to the                          
        Thornapple area to fish and hunt in the winter. The Ottawa   
        migrated from Canada, the Chippewa from eastern      
        Michigan and the Pottawatomi from Wisconsin. 

 
Lands along the Thornapple river were heavily forested with 
oak trees as the predominant species.  Lands beyond were 
forest or “oak openings” of prairie grass.  Fish and wildlife 
were in abundance due to the variety of habitats, hence the 
reason these tribes frequented the area.  The Thornapple 
River connecting with the Grand River watershed afforded 
an important means of travel for the Indian tribes. 
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The life of all tribes was centered on the 
search for food.  Diet consisted primarily of  
water-fowl, deer, fish, bear and naturally 
growing grapes, berries and nuts. 
 
 
The men were hunters, foragers and 
warriors.  The women did most of the work 
including cooking, growing crops, 
packing/unpacking for migration and 
rowing of boats. 
 
First contacts between Indians and 
Europeans began around 1644.  The 
French maintained steady relations with 
most Algonquin tribes from 1644 through 
1761.  In 1761, the British defeated the 
French and took over. The nation was 
established in 1776.  The Northwest 
Territory Ordinance of 1787 established 
civil authority over all of Michigan. 
 
As settlers began moving westward from 
the east coast, they encroached traditional 
tribal lands.  As a result, the various Indian 
tribes made peace treaties with the 
Federal government.   
 
In 1821, Governor Cass and Solomon 
Sibley were commissioned by the Federal 
government to negotiate a treaty with the 
Ottawa, Chippewa and Pottawatami tribes.  
The treaty was signed on August 29, 1821.  
All land “south of the Grand River” was 
ceded by the tribes to the Federal 
government.   
 
Between 1800 and 1835 settlers began 
coming to Michigan.  They came first by 
horseback and wagon.  After the 
completion of the Erie Canal in 1825, many 
came by barge to Buffalo and then by 
steamboat to Detroit.  From there they 
again used land transportation.  Many 
settlers also sailed by boat on the Great 
Lakes and settled in towns along the 
shores.  The 1830 population of Michigan  
was 31,640 people, an increase of 22,875 
over the 1820 population of 8,765. 

 
THE 1830 – 1870 PERIOD 
 
The first white settler in Thornapple 
Township and the founder of Middleville  
 
was Calvin G. Hill, known during his life as 
“Squire Hill”.  In 1834, Mr. Hill purchased 
400 acres of land, situated on both sides of 
the Thornapple River, all within the original 
Village.  He and his family settled the land 
permanently in 1835 
 
From 1835 – 1850, growth of the 
settlement was very slow.  The first 
meeting of the “school inspectors” 
occurred on April 12, 1838 and Thornapple 
Township was divided into “five districts”.  
There were 19 school age children, who 
attended school in a “log hut” on the west 
Bank of the Thornapple River, just north of 
what is now Main Street. 
 
In 1840, the log hut was replaced by a 
frame school house and in 1854 a “brick 
school house” was built on the site of what 
is now Calvin Hill Park.  During 1871, the 
former “middle school” was constructed 
along West Main Street, adjacent to First 
Street. 
 
The first meeting of the Board for the 
“Town of Thornapple” (Thornapple 
Township) was held on April 2, 1838.  
Thornapple Township included the areas 
of what are now Yankee Springs 
Township, Irving Township, and Rutland 
Township.  Prior to 1843, the Village 
settlement was called “Thornapple”. 
 
The Village area was surveyed by Calvin 
Hill in the years prior to 1850 (Squire Hill 
was also the County Surveyor).  The 
formal Village survey was recorded on 
April 12, 1859.  On July 3, 1839, B.S. 
Dibble was appointed postmaster.  While 
community sentiment favored “Dibbleville” 
as the settlement’s permanent name, 
postmaster Dibble did not like that name.   
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Instead, he named the settlement 
“Middleville” owning to the fact it was about 
midway between Kalamazoo and Grand 
Rapids on the stage coach route between 
those cities.  The stage coach was 
operated by the “Good Intent Lines”.  
Middleville was incorporated on May 6, 
1867 and the first meeting of the Village 
Council was held May 25, 1867. 
 
By 1860, the commercial center of 
Middleville was well established, consisting 
of numerous business store fronts along 
Main Street.  It served as the center of 
commerce for the area of Thornapple, 
Irving, Rutland and Yankee Springs 
Townships. 
 
 
The 1870-2000 Period 
 
Prior to 1870, the community of Middleville 
was just one of many rural, pioneer 
villages in Michigan.  The town really “took 
off” when the railroad came through after 
the Civil War.  As a matter of fact, the war 
itself had a great influence in Middleville as 
it did across the nation.  Young men left 
town, some never to return, and those that 
did were profoundly changed.   With 
advent of the railroad, Middleville was truly 
connected to the rest of the state and 
country. 
 
Industry came to the community in the late 
1800’s, joining the French flour mill that 
had brought recognition with the Lily White 
brand.  Industry has had its ups and 
downs, but through the past 125 years 
Middleville has been blessed with 
consistent industrial employment. 
 
The original Keeler Brass Company gave 
way to a garment manufacturer, and that 
gave way to a knitting mill, which in turn 
became a shoe manufacturing facility.  In 
latter years this same building, located on 
the banks of the river, was the site of early  

 
 
White Water Heater Company, Baby Bliss 
garment manufacturer, a sweeper bag 
maker and a machine shop.  That building 
was removed in the 1980’s and is now the 
Stagecoach Park site.  On the north side of 
Main Street, at the bridge, the old French 
mill was removed after an historic run of 
more than 100 years ago.  That site is now 
Sesquicentennial Park. 
 
World War I came and citizens of 
Middleville marched off to war with the rest 
of the nation.  Those early years were 
mostly a time of boom, and when the Great 
Depression rolled around, Middleville folks 
suffered too.  Being still an agricultural 
based economy, there was a lot of 
bartering back and forth to keep the 
society going.  
 
By World War II, Middleville was on the 
threshold of becoming a major economic, 
social and education center of the 
northwest part of Barry County.  In the 
1930’s the rural schools had consolidated. 
Through the efforts of local people and a 
grant from W. K. Kellogg, the Thornapple-
W.K. Kellogg Consolidated School District 
was founded. A new school was built and 
completed in 1931 on the west side of 
town.   
 
Jerry White had founded his company just 
before World War II and his water heater 
firm became a gun casing factory during 
war production years.  In the early 1950’s 
he moved his plant from downtown 
Middleville to the current site of the 
Bradford White Corporation, on the town’s 
northeast side.  The company is now the 
largest employer in Barry County, turning 
out over 5,000 water heaters a day with a 
worldwide market.   
 
Following WWII, Middleville boomed along 
with the rest of the country.  Consumer 
goods were in great demand and 
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numerous merchants established 
businesses.  By the middle ‘50’s there 
were over 50 merchants on Middleville’s 
main street.  There was a grocery store, 
drug store, variety store, clothing stores, 
the “St. James Hotel”, several restaurants, 
bars and three barber shops.   
 
In 1957, State Highway M-37 was 
reconfigured through Middleville.  Prior to 
that time, M-37 turned west at the 
intersection of Broadway and Main Street, 
continuing two miles to Cherry Valley 
Road, then north to Caledonia.  The 
revised route is present day M-37.  The old 
downtown portion of the Village could not 
compete with the accessibility of M-37 and 
fell into decline. 
 
During the period 1960-1980, the 
supermarket, pharmacy, bank and post 
office left the downtown area for locations 
fronting M-37.  Restaurants and 
automobile facilities also located on the 
highway.  As new businesses came to the 
community, almost all of them located on 
M-37. 
 
Fires have dramatically changed the “old 
downtown” profile.  On the north side of the 
main block, the old theater and retail 
building burned, followed by the St. James 
Hotel several years later on the south side.  
The buildings adjacent to the old hotel site 
were the next to burn, including the bank 
and Village hall. 
 
The original flour mill, abandoned as a 
working feed mill in the early 1980’s, was 
eventually razed, as was the Keeler Brass 
Works factory building along the 
Thornapple River south of the bridge.  The 
Village purchased the former White office 
building on Main Street and converted it to 
their new Village Hall during the 1980’s 
and ten years later Thornapple Township  
 
 

 
 
remodeled the former grocery store on 
Main Street and became the current 
Township Hall. 
 
With demise of the railroad through 
Middleville in 1979, a portion of the route 
was purchased by the Village and in the 
summer of 2001, 3.5 miles of it was paved 
as the Paul Henry Trail.  In Middleville, the 
trail currently culminates at Stagecoach 
Park. 
 
Middleville has, for over 125 years, been 
the home of many industrial companies.  In 
addition to Bradford White Water Heater 
Company, Middleville Engineering and 
Lescoa were once primary places of 
employment.  The Cold Spring Creamery 
at one time made butter by the ton that 
was shipped all over Michigan.  Baby Bliss, 
manufacturers of baby clothing, moved 
from Grand Rapids in the 1970’s and 
produced products known all over 
America.  Simpson Industries became a 
large supplier of automotive parts, and is 
currently in operation as Metaldyne. 
 
After 1980, growth of the Village and 
Township slowed and few changes 
occurred.  Today, the Village of Middleville 
and Thornapple Township are once again 
experiencing growth.  New housing, 
commercial and industrial investments are 
very evident. 
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TRANSPORTATION HISTORY 
 
The Thornapple River was used for travel 
by Indians and early settlers in canoes.  
Indian trails offered pathways for trappers 
and early explorers. 
 
As settlers moved to the area, wider 
pathways were cleared, allowing passage 
of wagons.  These unimproved pathways 
were impassable for portions of each year 
due to mud and washouts. 
 
 
Stage Lines 
 
The original “mass transit” systems were 
the stagecoach lines which operated 
throughout Michigan.  Middleville was on 
the stage line operating between 
Kalamazoo and Grand Rapids.  The “Good 
Intent Line” began operating through 
Middleville about 1838.  With the advance 
of a railroad into the area, stagecoach 
service began to decline during the late 
1850’s and early 1860’s. 
 
 
“Corduroy” Roads 
 
Popular in Michigan in the period 1830 to 
about 1850, corduroy roads were made by 
placing logs, often of different sizes, over a 
swampy area.  Although depressions were 
filled with gravel or with smaller logs, the 
corduroy road was usually rough and 
sometimes even dangerous.  Logs “floated 
and rolled” in the slippery mud and often 
horses, “frightened by the unstable footing, 
plunged and floundered and at times sank 
one or more legs between the loose logs.” 
 
 
Plank Roads 
 
In contrast to corduroy roads, plank roads 
were made of boards and as long as they 
were properly maintained, provided a good  
 

 
 
 
running surface.  They were constructed 
by laying planks of pine or oak, eight to 
sixteen feet long and three to four inches 
thick, across “sleepers” or “stringers” which 
were placed parallel to the direction of the 
road.  Ditches were dug on either side of 
the road to provide proper drainage. 
 
Most mid-nineteenth century Michigan 
roads were only rutted paths through 
swamps and forests.  Entrepreneurs 
formed private companies to build 
corduroy roads of logs to solve this 
problem.  Later, they built the smoother 
plank roads.  To pay for building the roads, 
they charged travelers a toll. 
 

 

  
 
 
Typical Plank Road Construction 
 
The materials used typically came from 
whatever wood was locally available.  In 
wet areas, the stringers were placed on top 
of the logs.  A dirt or gravel area alongside 
the plank road allowed wagons to pull over 
or pass each other. 
 
Most highway authorities claim that the 
plank road was introduced in New York 
State in 1844.  This overlooks the 
conclusive evidence however that seven 
years earlier, in 1837, the Michigan State 
Legislature granted a charter to the Detroit,  
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Plymouth, and Ann Arbor Turnpike 
Company for a “timber road made of good, 
well-hewn timber.”  The Legislature 
granted similar charters to other private 
companies. 
 
Private control of plank roads, or turnpikes, 
as they were commonly called, reflected 
the failure of state and local governmental 
units to provide an adequate highway 
system.  Despite the tremendous influx of 
settlers to Michigan in the decades after 
1830 (the population rose from 31,640 in 
1830, to 212,267 in 1840, and to 341,591 
in 1850), the State of Michigan did 
practically nothing to provide roads.   
 
Local units of government made feeble 
attempts to build roads, but the total results 
were hopelessly inadequate.  Even the 
Federal government program failed to 
meet the needs of Michigan settlers.  Prior 
to 1837, Congress had authorized the 
construction of a number of “territorial” 
roads, ostensibly for military reasons, but 
the construction of these roads proceeded 
so slowly that they failed to assist 
settlement.  Thus the task of road 
construction fell by default to the private 
corporations. 
 
Financial support for the plank road 
companies came mainly from local 
sources. Well-to-do farmers, manufac-
turers, merchants and professional men 
invested in these ventures. 
 
The cost of building a plank road ranged 
from one to three thousand dollars per mile 
depending upon the condition of the road 
bed, accessibility of timber and gravel, and 
the cost of labor.  Bridges over rivers and 
streams were costly and put a heavy 
financial burden on the plank road 
companies.  Toll-houses also added to the 
initial capital outlay. 
 
 
 

 
The Michigan Legislature not only set up 
specifications for the construction of the 
plank roads, but regulated the tolls as well.  
A charge of two cents a mile was made for 
a wagon or carriage drawn by two horses 
and one cent a mile for every sled or sleigh 
so drawn.  If more than two horses were 
used, an additional charge of three-
quarters of a cent per mile for each 
additional animal was levied.  A toll of one 
cent per mile was made for a vehicle 
drawn by one horse, as well as for a horse 
and rider.  Tolls of one-half cent a mile 
were levied for every score of sheep or 
swine; for every score of “neat cattle”, two 
cents a mile.  
 
Despite the tolls, plank roads were 
extremely popular during their heyday.  As 
long as they were properly maintained they 
were a great improvement over the dirt 
roads, which were impassable for many 
weeks of the year.  Trips which took from 
four to six days on dirt roads were cut ten 
to fourteen hours over plank roads.   
 
Despite the initial popularity of these roads 
and the hopes of their promoters, the 
“plank road craze” did not last long.  The 
roads remained in good condition for the 
first three or four years, but after that they 
needed constant attention.  Planks 
loosened, warped and decayed and had to 
be replaced often.  It was estimated that 
annual repairs cost from twenty to thirty 
percent of the original cost of the road.  
 
By 1900 only twenty-three of the original 
202 plank roads were in operation, and of 
these only a short stretch of the Detroit-
Howell road was actually made of planks.  
All of the others had been replaced with 
gravel, although they were still popularly 
called “Plank roads.”  In the first decade of 
the twentieth century the remaining private 
roads, coming increasingly under public 
scorn, were turned over to the state or 
purchased by street railway companies.   
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Thus, ended one of the most unique 
phases of Michigan’s highway history. 
 
Of note, during the 2001 reconstruction of 
W. Main Street between the Thornapple 
River and M-37, remnants of an original 
plank road were unearthed some 4-5 feet 
below the existing roadbed. 
 
 
RAILROAD HISTORY  
 
Michigan residents embraced railroads 
from the first horse drawn car on the 
wooden tracks of the Epic and Kalamazoo 
Railroad in 1936.   
 
The original railroad line through 
Thornapple Township and Middleville was 
charted May 4, 1846 as the Grand River 
Valley Railroad Company.  The railroad 
construction was completed during the 
Spring of 1870.  The Grand River Valley 
Railroad Company made an agreement on 
August 15, 1870 with the Michigan Central 
Railroad Company to operate the railroad 
line between Grand Rapids and Jackson.  
This line operated continuously from 1870 
until 1959, when passenger service ended.  
The Parmalee Station was constructed by 
area residents during 1874.  This station is 
no longer standing.  The Middleville Train 
Depot was constructed about 1920 and is 
similar in design to the Hastings Station, 
built in 1922.   
 
After 1959, the rail line was briefly 
abandoned.  The line was again operated 
by the Kent, Barry and Eaton Connecting 
Railroad with State subsidies.  However, 
when State funding ran out, the rails were 
removed during the 1980’s.  The Paul 
Henry Thornapple Trail has been built on a 
5 mile segment of the former railroad right-
of-way south/southeast of the Village. 
 
 
 

 
 
 
 
               
 
 
 
 
 
 
 
 
                   
 

 
 
 

 
          Plat of Parmalee Village, 1873 

 
 

 
 
 
 
 

 
 
 
 
  
 
 
 
 
 

 
 
 

      Photo of Middleville Station, Circa 1920 
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   Figure 2-2  The location through Thornapple Township 
      and Middleville of the 1846-1870 Grand River 
      Valley Railroad. 
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From Whence the Names Came  . . .   
 
Barry County: 
“Barry County was named in 1839, during 
the term of President Andrew Jackson.  
The County was named after William T. 
Barry (1785 – 1835), Post Master General 
of the United States. 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
Thornapple Township: 
The first “annual meeting” of the “Town of 
Thornapple” was held on April 2, 1838.  
Thornapple Township was named after the 
river flowing through it. 
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MIDDLEVILLE’S BRIDGES 
 
The ongoing debate about Middleville 
having just one bridge across the 
Thornapple River is not new.  For over 158 
years, Middleville/Thornapple area has 
been served by one bridge. 
 
 
 
 
In 1843, W.W. Paull constructed the first 
bridge over the Thornapple River to serve 
the settlement then called “Thornapple”. 
 
 
 
 
 
 
In viewing historic photos, it appears the 
original covered bridge was replaced 
during 1877 by contractor Orin Leonard. 
 
 
 
 
 
 
 
 
 
 
 
Middleville’s existing bridge was built in 
1929.  This bridge has served well, being 
over 77 years old, and today carries a 
great number of heavy trucks.  High on the 
state’s critical bridge list, it will be replaced, 
though the design of the bridge including 
railings should be retained. 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
          
      
 
 
 
    The original covered bridge of 1843 
                   (Photo circa 1850) 
 
 

 
             
     A replacement bridge, circa 1877 
     with walkways on both sides. 

 
 

 
  
      Current Bridge, built 77 years ago, 
      in 1929. 
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DOWNTOWN MIDDLEVILLE                      

1893 (Sanborn Map) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Village of Middleville: 
Originally, the settlement was referred to 
as “Thornapple”.  In 1839, B. S. Dibble 
became postmaster.  It was proposed the 
settlement be renamed “Dibbleville”, 
however, the postmaster did not like that 
name and instead named it “Middleville” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
owning to the fact it was located midway 
between Grand Rapids and Kalamazoo on 
the stagecoach route.  Thus, postmaster 
Dibble is credited with naming 
“Middleville”, circa 1843. 
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         Chapter Three 
 

 

     REGIONAL  
 

   INFLUENCES 
 

The pace and type of change within any 

community very often is influenced by 
external factors.  Location, proximity to a 
metropolitan area, transportation 
systems, cultural and recreational 
opportunities and/or employment 
centers, are all factors influencing 
change. 
 
Thornapple Township and the Village of 
Middleville are significantly influenced 
by their proximity to the Grand Rapids 
Metropolitan Area.  Thornapple and 
Middleville comprise an “edge 
community”, meaning they are in close 
proximity to the urbanizing area and are 
now, and will be, influenced by 
expansion of the Metropolitan area. 
 
The 1994 “Metropolitan Blueprint” 
projected the “metropolitan will grow by 
approximately 30% by the year 2015.”  
Figure 3-1 is an excerpt from the 
Blueprint depicting the existing and 
2015 urbanized area for Grand Rapids.  
The term urbanized typically suggests 
that a high majority of privately owned 
land is used for purposes other than 
agriculture.  
 
The urbanized or developed area 
boundary shown for 2015 extends to 
near the south line of Caledonia 
Township (between 100th and 108th 
Streets).  It is important to realize the 
“urbanized area” does not mean urban 
uses end and rural begins.  More likely it 

is “suburban fringe” type of land use mix 
consisting of pockets of development 
among open spaces and farmland. 
 
M-37/Southbelt Freeway 
M-37 is an important highway, running 
north/south through Middleville and 
Thornapple Township.  M-37 is a state 
route providing the most direct 
connection to the Grand Rapids 
Metropolitan area from northwest Barry 
County.  M-37 has an interchange with 
the M-6 “South Beltline” freeway.  The 
portion of M-6 between M-37 and I-96 in 
Cascade was opened to traffic in 
December 2001.  The segment of M-6 
from M-37 west to US-131 and beyond 
opened for traffic in the fall of 2004.   
 
The effects of the M-6 freeway on 
Middleville and Thornapple Township 
have (a) significantly reduced travel time 
from northwest Barry County to most 
locations in the metropolitan area, (b) 
eased commuting trips, and (c) made 
greater efficiency for motor freight 
services.   
 
It is expected the M-6 Freeway travel 
efficiencies will cause significant traffic 
volume increase along M-37 from 
Hastings northward.  County primary 
roads connecting with M-37 will also 
experience traffic increases.  Such 
routes as West State Road, West 
Main/Green Lake and Cherry Valley 
Road will likely experience marked 
increase in traffic volumes during the 
next decade. 
 
Second Bridge/East-West Arterial 
Hwy. 
The Barry and Allegan County Road 
Commissions have been planning a 
new, all-weather arterial highway.  The 
highway would align along Crane/Fink- 
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beiner/142nd Avenue and connect 
Whitneyville Road with US-131.  This 
new route would provide an alternative 
to M-37/M-6 and will increase 
accessibility to the metropolitan area, 
reduce commuting time and enhance 
motor freight opportunities. It may also 
create development pressure on 
frontage lands.  
 
Federal and State funding has been 
committed for this road improvement 
and new bridge project.  The project 
design will occur during 2007 and 
construction is expected to begin during 
2008. 
 
Life Style (Migration) 
A trend evident in Thornapple Township 
and Middleville during the 1990 decade 
and the 2000-2006 period will very likely 
continue well into the 21st century.  
Families are migrating from urbanized 
areas within the greater Grand Rapids 
areas to “rural areas” on the urban 
fringe and beyond.  City dwellers who 
migrate outward typically seek large 
footprint houses on home sites of 1.5 
acres or more. Migrating families are 
seeking rural character, away from the 
congestion and hustle of urban places.  
The irony of this trend will be that, as 
more families migrate, the small town 
flavor of Middleville and the rural 
ambiance of Thornapple Township may 
be threatened by growth.   
 
Careful growth management practices 
may help retain the community 
character people seek.  Cluster housing 
which retains significant open spaces; 
ample parkland areas within the 
developing areas of the Village and 
Township; emphasis on pedestrian 
facilities and trails; well considered site 
selection; site design and architectural 

styles for new commercial and industrial 
development, as well as high quality 
public infrastructure can each contribute 
to the desired community character. 
 
Hastings 
The City of Hastings is located 11 miles 
southeast of Middleville on M-37.  
Hastings serves as the County seat and 
as an alternative to Grand Rapids for 
employment and shopping opportunities 
for Thornapple Township residents. 
 
Yankee Springs Recreation Area and 
Middleville State Game Area 
Thornapple Township serves as the 
“front door” or entrance to the Yankee 
Springs Recreation area.  Located just 
south of the Township, this is a State of 
Michigan operated recreation and 
wildlife area consisting of over 4,000 
acres of land.  A variety of recreation 
opportunities are provided for residents 
in west Michigan, other areas of 
Michigan as well as northern Indiana 
and Illinois.  Yankee Springs recreation 
area contains nine lakes with public 
access sites, campgrounds, horse and 
hiking trails and historic sites.  This area 
is capable of handling 15,000 to 20,000 
visitors, which can serve to boost the 
economy of Middleville and Thornapple 
Township during the peak vacation 
periods. 
 
The Middleville State Game Area, 
located in the eastern portions of 
Thornapple Township and within Irving 
Township, offers excellent hiking, 
hunting and snowmobiling opportunities.   
 
 
Natural Resources and 
Characteristics 
Natural features influence and in some 
cases dictate the land uses for specific 
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areas of the community.  The 
predominant natural feature is the 
Thornapple River. The Thornapple River 
divides the Village and Thornapple 
Township. The 100-year flood plain and 
wetlands will limit development along 
the Thornapple River to upland areas.  
A large wetland area exists within the 
Village south of Main Street.  This 
wetland is formed by water 
impoundment at the Middleville Dam. 
Wetlands, like flood plains, are 
protected from alteration by Michigan 
law.  An area between State Street and 
Spring Park in the Village is a very rare 
wetland fen.  Any development in this 
area adjacent to the fen should be 
preceded by a wetland analysis 
conducted by a wetlands specialist. 
 
These natural areas should not be 
regarded so much as a hindrance to 
development but as opportunities for 
enhancement of existing land uses and 
natural amenities unique to Middleville 
and Thornapple Township. 
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Planning in Contiguous Local Governments 
Thornapple Township shares common boundary with eight other Townships.  Figure 3-
2 depicts Thornapple and these townships.  A Master Plan for land use has been 
adopted by each Township or by the County Planning Commission of the County in 
which the Township is located.  
 
Copies of Master Plans and zoning ordinances in effect were obtained for each 
township and were reviewed to prepare the following narrative.  The narrative 
addresses contents of the Master Plan in place for each township as it impacts land use 
planning for Thornapple Township. 
 
 
 

Figure 3-2 
Thornapple Township 
and its Neighbors 
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Gaines Charter Township 
 
Sharing a common corner with 
Thornapple Township at 108th Street 
and Patterson Avenue, Gaines Charter 
Township is a rapidly developing 
community of 20,112 people (Census 
2000).  The Township grew by 5,579 
persons between 1990 and 2000.  The 
M-6 “South Belt” freeway traverses 
east/west through Sections 1-6.  
Adopted on May 23, 2002, the 
Township’s Master Plan recommends 
“RUR – Rural” for the southeast 
quadrant.  Therefore, the nine sections 
of land closest to Thornapple’s 
northwest corner are expected to remain 
rural through the year 2020. 
 
“Rural” is defined on pages 68-69 of the 
Master Plan as “intended primarily to 
address need for scattered single-family 
development . . .  in an area not served 
by public utility systems . . .  Agricultural 
land uses . . . are anticipated in these 
areas. . . to preserve open space and 
community character . . . a minimum lot 
size of approximately 2 acres is 
appropriate . . . cluster development is 
encouraged to gain maximum benefit of 
natural features and open space area . 
.”   
In summary, this neighbor plans very 
low density residential (2 acre minimum 
per home site) and agriculture for areas 
near Thornapple Township.   
 
 
Caledonia Charter Township 
 
The Township’s current Master Plan 
was adopted during 2003.  Land use 
planned in Caledonia is especially 
important to Thornapple, as the two 
Townships share a 6 mile common 

border in an area subject to influence by 
metropolitan area growth. 
 
The Caledonia plan places emphasis on 
urban and suburban development 
occurring adjacent to the Village of 
Caledonia, especially areas north of the 
Village, west of the Thornapple River 
and  in Sections 1-3 and 10-12.  
Sections 31-36 represent the southern 
tier of sections in Caledonia Township 
and border Thornapple.  Planned use 
for these six sections of land is most 
significant to Thornapple.  Except for 
portions of Section 34 and 35 along the 
river, these sections are planned for 
“Rural Preservation”.  The Caledonia 
Charter Township Master Plan 
describes the Rural Preservation land 
use category on pages 5-2 to 5-4, 
including the following excerpts:   
 
“The areas receiving the Rural 
Preservation designation wrap around 
the southern boundaries of the Village, 
including areas to the east and west, 
and lands east of the Thornapple River.  
These areas have a significant 
combination of active agricultural 
operations and large blocks of undivided 
land. 
 
A rural environment often is 
characterized by farmland and open 
space.  It is not surprising that a majority 
of the 1999 Community Survey 
respondents (as well as the respondents 
in a 1986 survey) wanted to preserve 
farmland, consequently preserving the 
rural environment. 
 
The Township desires a land use 
classification that will take farming into 
account, yet provide flexibility for the 
future.  As expressed in the Goals of 
Chapter 3, “The Township will 
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encourage the preservation of active 
farmland as a valuable resource for the 
community by supporting the desires of 
individual property owners who wish to 
keep their land in active agricultural 
production . . .” 
 
“Caledonia Township is trying to 
recognize the needs of those residents 
who whish to live in a lower density, 
rural setting, while at the same time 
ensuring that those same residents will 
not greatly affect any existing 
agricultural operations or change the 
area’s rural character. 
 
Therefore, one consideration, apart from 
preserving agricultural operations, 
where possible, was the strong desire 
on the part of township residents to 
preserve their privacy and the rural 
character for which they moved to the 
area.  Accomplishing these objectives 
dictates a need to limit density.  
Accordingly, the Rural Preservation 
areas were designated to provide a rural 
atmosphere that could be maintained 
over a long period of time.  This is to 
ensure that residents who live, and will 
live, in those areas have some 
assurance that the low density, rural 
character that they desired will be 
maintained, both for their properties and 
for the areas around them. 
 
Preserving the rural character is 
important since it was for this reason 
that many people moved to Caledonia 
Township.  There are a number of 
practices which the Township could 
encourage to promote the preservation 
of the rural environment.  These include: 
 

1. Increasing the setback for homes 
within the Rural Preservation 
areas.  Rather than viewing a 

strip of homes along the street, 
increasing setbacks would 
maintain a view of natural areas. 
[A 2-acre minimum lot area per 
dwelling is recommended]. 

2. Encouraging the preservation of 
trees. 

3. Minimizing urban vegetation 
(manicured lawns, flower 
gardens, etc) in areas visible 
from the roadway.  Native 
plantings should be maintained in 
these areas.   

4. Increasing the zoning 
requirements for road frontage.  
This would further separate the 
distance between homes and 
allow for a more “open” feeling.   

5. Development of Open Space 
residential areas.  Open space 
development (sometimes   known 
as “clustering”), provides for a 
dense concentration of develop-
ment in a limited area, with the 
overall, or “gross density” of the 
site remaining the same.  
Although open space develop-
ment may increase the net 
density for a smaller area of a 
larger parcel, the gross density 
should still fall into the 
requirements of the Master Plan 
and subsequent zoning regu-
lations.  The object of clustering 
is not to increase the number of 
units developed, but to regulate 
the amount of land disturbed by 
structures, lawns, and drives.”   
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Major implications on Thornapple 
Township as regards this Master 
Plan include: 
 

(1) All areas of Caledonia Town-
ship contiguous with Thorn-
apple Township are planned  
for “Rural Preservation”, a mix 
of large lot 2-acre minimum 
single-family home sites and 
agricultural uses. 

 
(2) The area of the Township 

along M-37 from the east side 
of Caledonia Village north- 
ward to the M-37/M-6 inter-
change are planned for com-
mercial, industrial medium 
and high density residential.  
These locations, consisting of 
7-8 square miles of land area, 
will accommodate significant 
amounts of new urban devel-
opment, certainly through the 
year 2020.  Thornapple 
Township and the Village of 
Middleville may not need sig-
nificant lands for commercial 
use above what is now avail-
able. 

 
 

Bowne Township 
 
This Township touches the extreme 
northeast corner of Thornapple Town-
ship.  Bowne Township is quite rural, the 
only significant settlement being Alto.  
However, there are about eight 
residential subdivisions in the Township, 
most of which are located in the west 
one-half nearer the metropolitan area.  
The Master Plan was adopted July 13, 
2000. 
 
The southwest area of the Township is 
planned for “Rural Residential”.  This 

category is explained on page 7-6 of the 
Plan as, “The proposed density of 
development is intended to be 
approximately 3 to 5 acres per unit.  
Developed densities in this range will 
protect ground and surface waters from 
septic systems and provide room for the 
replacement of septic systems.  
Densities should be low enough to 
buffer homes from adjacent agricultural 
uses, reduce the likelihood of the need 
for public sewer and water, and 
preserve the rural atmosphere, 
community character, and environment 
of the Township.  Large portions of the 
Rural Residential area contain sensitive 
environmental features.  Design 
guidelines and considerations for 
sensitive environmental areas should be 
incorporated into the regulations for this 
area.  Lot size and lot dimension 
standards in the Zoning Ordinance 
should be designed to minimize the 
conversion of agricultural land to 
residential uses.  For example, exces-
sive lot depth should not be allowed, as 
this type of development pattern creates 
large areas of land that are not suitable 
for agricultural production or available 
for future development.” 
 
The major influence from Bowne 
Township is the planned large lot (3-5 
acres/dwelling), rural density single-
family land use. 
 
Irving Township  
 
Irving Township shares a 6-mile 
common boundary along Thornapple’s 
east Township line.  Irving does not 
have a local master plan or zoning 
ordinance and therefore falls under 
jurisdiction of Barry County.  The Barry 
County Planning Commission adopted a 
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Land Use Plan during 2005.  The County’s Land Use Plan applicable within Irving 
Township provides: 
 
Areas of Irving Township are planned for preserved lands (public ownership), rural 
conservation and country residential.  The new county plan speaks of each land use 
type as follows: 
 
“Where considerable or vulnerable wildlife populations are identified, a key objective of 
Preserved Lands designation is maintenance of sufficient healthy habitats to sustain a 
thriving and diverse range of native wildlife.”(p.144) 
 
The Rural Conservation designation hosts many unique wildlife and ecological corridor 
areas and these are key to the character of the County…However, in many instances it 
is recognized that some low intensity development may be included in Rural 
Conservation areas…the County will seek to achieve an overall diversity within this area 
of less than one (dwelling) unit per 14 acres …” (p. 145) 
 
Lands in the Country Residential designation may range from current farmlands, to 
fallow fields, to areas bordering on suburban development…Within the Country 
Residential designation, residential densities may vary significantly.  The existing 
pattern of one to two-acre lots on County roads will likely prevail in many areas…”(p. 
147) 
 
Irving and Thornapple also share the State of Michigan owned Middleville State Game 
Area (SGA).  This wildlife area occupies portions of sections 13 and 24 in Thornapple 
Township and about 4.5 square miles in central and northwest portions of Irving 
Township.  Of note, the Michigan Department of Natural Resources, in 2004, has 
concluded a preliminary update of land management boundaries for the Middleville 
SGA.  This plan depicts MDNR’s intention to add about 320 acres under management 
within Sections 13 and 24 of Thornapple Township and additional lands as depicted in 
Figure 3-3 below in Sections 7, 8, 17 and 18 of Irving Township. 
  

Proposed DNR Project Boundaries 
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The major influence for planned land 
use in Irving Township will be rural 
residential development on 1-2 acre 
parcels.  Irving is experiencing 
substantial plat, site condominium and 
land division activity and new home 
construction.  Many of these new 
residents are employed in the 
metropolitan area.  As such, county 
primary roads (e.g. Whitneyville) and 
Main Street in the Village will experience 
ever higher daily traffic volumes, since 
these routes are those used by 
commuters. 
 
 
Rutland Charter Township 
 
Adopted in 2005, the Township’s Master 
Plan suggests “Country Residential” 
adjoining the Barry State Game Area in 
the western half of the Township. 
 
The draft plan describes the Country 
Residential category of uses as “. . . 
limited to forestry and farming 
operations mixed with single-family 
housing limited to very low density that 
preserves natural areas at a ratio of one 
[dwelling] unit per two and one-half 
(21/2) acres, but to preserve two (2) 
acres for each one (1) acre developed . 
. . overlay zoning district will be 
developed to identify unique resource 
areas that will require special protection.  
These may include . . . sensitive stream 
corridors, wildlife corridors, view sheds, 
wetlands and [groundwater] recharge 
areas.  Conservative cluster designs will 
also be encouraged or required to 
protect identified natural assets of the 
Township.”  There is no reference in the 
Rutland plan to high-density 
development of any kind along M-37 
north of M-43. 
 

Influences of Rutland’s draft plan 
include (1) very low density residential 
(1 unit per 3 acres ratio) in areas 
adjoining Thornapple, (2) open space 
preservation, and (3) no intensive 
development along M-37 north of M-43. 
 
 
Yankee Springs Township  
 
The Yankee Springs Township Planning 
Commission has concluded a draft 
future land use plan.  The draft received 
as of 12/20/05 was reviewed for 
purpose of this analysis.   
 
Yankee Springs and Thornapple 
Township’s share a 6-mile common 
border.  The draft plan for Yankee 
Springs suggests 160 acres of future 
Industrial use at the corner of Bass and 
Patterson Roads in Section 6 (currently 
a portion is occupied by Middleville Tool 
and Die) and across Sections 2-6 a 
combination of State land/Rural 
Preserve and Rural Estates.  
 
The “State Land/Rural Preserve” 
planned land use category is described 
on page 52 as follows: 
 
 
State Land/Rural Preserve 
“The State Land/Rural Preserve 
designation covers the most land area 
of any of the designations on the Future 
Land Use Map.  It consists of all of the 
land currently owned by the State DNR 
including the Barry State Game Area 
and the Yankee Springs State 
Recreation Area.  As such, this land is 
currently beyond the Township’s 
control.” 
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“The Plan calls for this area to remain in 
its current state throughout the Planning 
period.  Although this represents a large 
portion of the Township and limits the 
area available for the Township to 
collect tax revenue, the rural nature of 
this land and the recreational 
opportunities provided by it define the 
character of the community.  The 
benefits of living adjacent to these areas 
are what attracted many to here in the 
first place.  It is the Township’s desire 
that the State continue to operate these 
two park facilities long into the future in 
order to preserve these lands from the 
growing demands of residential 
development.” 
 
The more significant land areas along 
the common border are designated 
“Rural Estate”.  Page 54 of the draft plan 
describes this category as follows: 
 
Rural Estate 
 
“The Rural Estate designation is 
reserved for some of the more rural and 
open portions of the Township not 
included in the State Land.  Some of this 
land is agricultural and is actively 
farmed today.  Many of these parcels 
are large and are on some of the best 
soils in the Township.  Other portions of 
this designated area have been split into 
individual lots for development.  Lot 
sizes range from three acres to very 
large parcels.” 
 
“The Rural Estate lands are primarily 
interspersed between and among the 
large areas of State owned land in all 
but the southwestern corner of the 
Township.  This area is characterized by 
rolling hills, heavily wooded lots, small 
ponds and wetlands, streams and many 
wild animals.  Residents of the area 

cherish the open spaces and the 
proximity to nature.  Through the public 
input process, they identified these 
items along with the dark skies, peace 
and quiet, and rural atmosphere as key 
reasons why they located in this area.” 
 
This area is also characterized by a lack 
of urban services.  The majority of the 
area is not served by public water or 
sewer.  Some of the parcels require 
travel on gravel or dirt roads.  
Nonetheless, development activity in 
this area has increased in recent years 
as the western portion of the Township 
becomes more densely built.  In order to 
retain some of the rural character in the 
western portion of the Township and 
protect the larger, undeveloped parcels 
from dense development pressures, 
these areas have been placed in the 
Rural Estate category.” 
 
“It is envisioned that the Rural Estate 
areas will maintain its rural character 
and appeal regardless of future 
development activity.  Whether 
development occurs in the form of 
individual lot splits or multi-unit 
developments, care should be taken in 
the  planning and design of the 
development to ensure that the resulting 
site layout will have minimal impact on 
the surrounding properties, natural 
features, and character of the area.  
This shall be done through protection of 
natural features, preservation of 
setbacks and buffers along primary 
roadways, minimal disturbance to the 
existing site, and use of flexible zoning 
tools such as Open space Zoning and 
Planned Unit Development.” 
 
Of greater importance and implication 
than either State Land or Rural Estates 
categories, the draft plan identifies an 
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area along M-37 between Yankee 
Springs Road and the east Township 
line as “Gateway Mixed Use”.  Pages 58 
and 59 of the plan describe the land use 
category as follows: 
 
Gateway Mixed Use 
 
“The Gateway Mixed Use designation is 
envisioned as a mixed-use, commercial, 
residential category, encouraging higher 
quality development than is provided 
under conventional development 
standards.  Higher quality is desired due 
to the location of the sites.  The sites 
planned for this use are located at major 
gateways of the community and provide 
a first impression of the community.  
The higher quality is also in exchange 
for flexibility provided by the Township.  
This designation allows for a mix of 
commercial and residential uses and 
encourages the use of Planned Unit 
Development (PUD), which allows for 
flexible application of zoning standards.” 
 
“Two areas are set aside on the Future 
Land Use map for Gateway Mixed Use 
designation.  Each area has a slightly 
different character.  Along M-37 in the 
northeast corner of the Township, is the 
first Gateway Mixed Use area.  This 
area is envisioned as an 
office/residential corridor.  The M-37 
frontage will have predominately office 
uses including limited service retail uses 
oriented towards the offices and their 
employees.  There may also be 
research facilities within this mix as well.  
Uses will be connected with a road and 
path network to each other and to the 
residential uses behind so as to limit 
reliance on M-37.  Architecture and 
signage will be coordinated.  
Considering the location of the area and 
the character of the corridor, setbacks 

and layouts shall be created to retain 
the existing rural character and feel of 
the surrounding area after develop-
ment.” 
 
“The other Gateway Mixed Use district 
is located at the western entry to the 
Township along M-179.  This key 
gateway is envisioned as the future 
commercial concentration in the 
Township.  It is desired that the majority 
of future retail growth will occur in this 
area. Overall, the development shall 
create a grand, welcoming gateway into 
the Township, representative of the 
character and vision of its people.” 
 
“There are a number of large, 
uncoordinated signs made of single 
sheets of plywood, common in 
recreational areas currently located at 
the proposed location.  These signs 
dominate this gateway and detract from 
the appearance of the area.  Overall, the 
effect is not very welcoming or positive 
for visitors to the Township.” 
 
The desire for both of these areas is to 
create a place that residents and visitors 
alike will recognize as Yankee Springs 
Township and a unique development 
allowing residents to live, work, and 
play.  Planned unit developments (PUD) 
are the desired tool to be used in order 
to fully deliver the intent of the area and 
create the appropriate mix of uses.” 
 
“The commercial portion of the 
development shall be the focal point, at 
least from the public road frontage.  It 
shall be of a rural, small-town scale and 
pedestrian friendly.  Although adequate 
parking must be provided, it should not 
dominate the Plan or the view from the 
road.  At the M-179 site, the majority of 
the parking shall be relegated to the 
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side and rear of the main buildings.  The 
buildings shall be oriented towards the 
public roads, internal roads, and 
pedestrian paths.  This shall create the 
desired community atmosphere and 
allow for the inclusion of several 
opportunities for public spaces, 
gathering spots, and other places for 
social interaction and exchange.” 
 
“The residential portion of the 
development shall include primarily 
attached single-family residential uses, 
townhouses, apartments, apartments 
above commercial uses, and other 
similar uses.  This is an opportunity for 
higher density housing and multiple 
family housing in the Township.  
Nonetheless, it will be required to be 
quality development and cohesive with 
the overall plan for the area.” 
“Developments in the Gateway Mixed 
Use area should address the following: 
 
□ High quality, traditional 
architecture in keeping with the 
Township guidelines (when esta-
blished), and coordinated with the other 
buildings on the site, 
□ Limited access points onto the 
adjacent primary road, 
□ Design that is pedestrian friendly 
and includes internal pedestrian and 
non-motorized amenities and con-
nections to any paths on adjacent 
properties, if applicable, 
□ Design that is harmonious with 
natural features and sensitive areas on 
site, 
□ Connection to the public water 
and sewer system, if available, 
□ Internal vehicular connections to 
adjacent developments and centers, 
thereby creating an alternative road 
network, 

□ Landscape, streetscape, traffic, 
and architectural solutions that are 
superior to typical design and visually 
enhancing the local community”. 
 
The implications to Thornapple 
Township arising from the Yankee 
Springs Township plan are: 
 

1) The Rural Estates and Rural 
Preserve represent very low (1 
dwelling per 3 acres) 
residential use. 

2) The Gateway area comprises 
about 1 ¼ - 1 ½ miles of M-37 
road frontage and an 
estimated 160 acres of land 
area.  Given the description of 
intended uses, this has 
potential to create urban forms 
of development (commercial 
and higher density residential) 
in an area absent municipal 
sewer or public water supply 
service.  Moreover, the 
potential traffic generation is 
also a concern, since most of 
this locally generated traffic will 
use M-37 north through 
Thornapple Township and the 
Village of Middleville. 
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Leighton Township 
 
Located in Allegan County, Leighton 
Township shares a 6-mile segment of 
Patterson Road with Thornapple.  
Leighton’s Master Plan, Adopted in 
February of 1999 recommends “Rural 
Estates” in Section One between 108th 
Street and 146th Avenue.  From 146th 
Avenue south to 136th Avenue, the area 
is planned for “Agricultural Preserva-
tion”. 
 
The Agricultural Preservation district 
(AP) includes areas of the Township 
with soils that have been classified as 
“prime agricultural” by the United States 
Department of Agriculture.  On page 48 
of the Master Plan, the primary 
objectives of this category are 
discussed.  These objectives include “. . 
. . . promote farming as the primary land 
use. . . discourage conversion of 
agricultural land to scattered non-farm 
development . . . and present loss of 
most productive agricultural land . . .”  
Several alternatives are discussed in the 
Plan to implement objectives of 
Agricultural Preservation including limit 
of four land divisions for each 40 acres, 
eliminate 10-acre minimum parcel size 
per dwelling in favor of 2 or 3 acre 
parcels and prohibit development of 
private roads in AP planned area to 
serve land divisions. 
 
Rural Estates on page 49 of the 
Leighton Township Master Plan is 
described as “. . . intended to provide for 
residential development on large lots 
with a density of approximately one unit 
per three acres . . . Agricultural activities 
would be permitted in the Rural Estate 
areas, but not necessarily as a 
permanent land use . . . this category is 
designed as a buffer between 

Agricultural Preservation and Low 
Density Residential land use categories 
. . .” 
 
Considerations relevant to Thornapple 
Township include: 
 

(1) Most areas of Leighton 
Township contiguous with 
Thornapple are to be given 
Agricultural use preference 
with limited residential 
development. 

 
(2) Adjacent to Section 6 in 

Thornapple, Leighton 
plans only large lot 
residential on 3-acre mini-
mum parcels. 

 
 
Wayland Township 
 
Despite requests, no information has 
been made available from Wayland 
Township as to future plans. 
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     CHAPTER FOUR                                           
                                                                                 
            POPULATION, HOUSING                      
            AND ECONOMIC INDICATORS 

 

 

 

 
 
Each citizen needs a place 
to live.  Each new dwelling 

occupies land. 
 

Each new dwelling built 
impacts the natural 
environment and 

neighborhood as well as 
use of public streets, 

demand for local 
government services, 
schools and the like. 

 
Each new citizen needs 

work, places to shop and  
recreation. 

 
Change occurs one new 

citizen at a time. 
 

Over time, each separate 
decision to live in our 

community will result in 
significant and obvious 

changes. 
 

 
 

INTRODUCTION 
 

 

A clear understanding of population, housing and economic 

data about the Village of Middleville, Thornapple Township 
and nearby communities is essential to the Master planning 
process.  Population increase means demand for more 
housing.  Housing value and household income are indicators 
of housing affordability.   
 
This Chapter brings forth relevant data and suggests likely 
future trends.  Planning for these trends is the essence of 
preparing a viable Master Plan, one which proves useful. 

 
 

       

 

 

In This Chapter . . . 
 

Population 1960 – 2010 
Effect of Migration 
Age of Population Age Distribution 
Household size    
Population Forecasts 
Housing Characteristics 
Housing Unit Forecast 
Land Consumption Needs 

Economic Indicators 
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Population 
 
Middleville and Thornapple Township are experiencing sustained population growth.  
Growth of the Grand Rapids metropolitan area and outward migration to hinterlands 
appear as the basic reasons.  The Village of Middleville offers a desirable small 
community setting not found in the metropolitan area.  Thornapple Township has a rural 
character and scenic environments that people find attractive. 
 
Middleville and Thornapple are situated in a general area experiencing population 
growth.  Governmental units discussed in Chapter 3 are used as data comparative 
places in this chapter.  The northwest quadrant of Barry County is influenced by 
metropolitan area growth expansion more than any other area in the County. 
 
Table 4-1 presents historical population data for the Village of Middleville and 
Thornapple Township.  Table 4-2 offers comparison of historical population data with 
nearby communities. 
 
Between 1980 and 2000, the Village population increased from 1,798 to 2,721, a 
change of  51.3%.  The Township population for the same period increased by 1,463 
persons or 58.5%.    Nearby communities also exhibited significant population increase 
during this period. Growth patterns continued between 2000 and 2010 for both the 
Village and Township, as illustrated in Table 4-1. 
  

 

 

Table 4-1 
Population Trends 1960-2010 
For Village of Middleville and Thornapple Township 
 

 

      1990-
2000 

change 

 2000-
2010 

change 

Place 1960 1970 1980 1990 2000 % 2010 % 

Village of  
Middleville 

 
1,196 

 
1,865 

 
1,798 

 
1,966 

 
2,721 

 
38.4% 

 
3,319 

 
21.9% 

Thornapple 
Township 

 
1,092 

 
1,498 

 
2,501 

 
3,300 

 
3,964 

 
20.1% 

 
4,565 

 
15.1% 

Combined 
Community 2,288 3,363 4,299 5,266 6,685 26.9% 7,884 17.9% 

 

Source: U.S. Census of Population 
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Table 4-2  
Comparative Population Trend 1970-2010 
Middleville, Thornapple and Surrounding Areas 
 

 

 
Location 

 
1970 

 
1980 

 
1990 

 
2000 

Change 
1990 – 
2000 

2010 
Change 
2000 –  
2010 

Village of 
Middleville 

 
1,865 

 
1,797 

 
1,966 

 
2,721 

 
38.4% 3,319 21.9% 

Thornapple 
Township*  

 
3,363 

 
4,299 

 
5,226 

 
6,685 

 
26.9% 7,884 17.9% 

Gaines 
Township 

 
8,794 

 
10,364 

 
14,533 

 
20,112 

 
38.4% 25,146 25.3% 

Caledonia 
Township 

 
3,126 

 
4,205 

 
5,369 

 
7,862 

 
46% 10,821 37.6% 

Bowne 
Township 

 
n.a. 

 
1,719 

 
1,907 

 
2,743 

 
43.8% 3,084 12.4% 

Irving 
Township 

 
1,282 

 
1,608 

 
1,903 

 
2,682 

 
40.1% 3,250 21.1% 

Rutland 
Township  

 
2,107 

 
2,444 

 
2,801 

 
3,646 

 
30.2% 3,987 9.4% 

Yankee 
Springs 

Township 

 
1,482 

 
2,251 

 
2,947 

 
4,219 

 
43.2% 4,065 -3.6% 

Wayland 
Township 

 
n.a. 

 
n.a. 

 
1,625 

 
3,013 

 
85.4% 3,088 2.5% 

Leighton 
Township 

 
2,354 

 
2,772 

 
3,069 

 
3,652 

 
19% 4,934 35.1% 

Barry 
County 

 
38,166 

 
45,781 

 
50,057 

 
56,755 

 
13.4% 59,173 4.3% 

 
Source:  US Census and Michigan Information Center 
*Includes Village 

 
 
It is interesting to note on Table 4-2 that over 60 percent of the Barry County population 
increase between 1980 and 2000 occurred in the four townships comprising the 
northwest area of the County.  Thornapple Township, which includes Middleville, grew 
by 2,387 people during this period.  Through the period 1980 – 2000, Thornapple 
Township, the Village of Middleville and adjacent communities have all exhibited strong 
population gains.  This trend accelerated over the recent decade, with over 80% of the 
growth in the County between 2000 and 2010 occurring in the northwest area of the 
County. 
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Effects of Migration on Population  
 
Natural population increase or decrease is directly related to birth and death experience 
within the existing population.  When total live births exceed deaths in a given time 
period, the population will increase and vice versa.  When population change 
experience is different from the natural population cycle, this difference is due to net in-
migration or out-migration. 
 
Data for the 1990-2000 period suggests significant in-migration is occurring to 
Middleville and Thornapple Township.  For the County as a whole, live births exceeded 
deaths by 2,768 or about 5.5% of the 1990 base population.  Therefore, population 
change of less than +5.5% suggests net out-migration of people to other areas.  
Change of more than 5.5% indicates a net in-migration. 
 
Population in the Village of Middleville between 1990 and 2000 grew by 755 people or 
38.4% of the 1990 base population.  The expected natural population increase of 136 
people (5.5%) for the Village was exceeded by 619 people.  Therefore, population 
change in the Village is clearly being impacted by in-migration of people from outside 
the immediate area. 
 
The population of Thornapple Township between 1990 and 2000 grew by 1,459 people 
or 27.9% of the 1990 base population.  The expected natural population increase of 287 
people (5.5%) was exceeded by 1,172 people.  Therefore, population change within the 
Township is also being impacted by in-migration of people. 
 
Net in-migration rate for the Village is 31.5% and the net in-migration rate for the 
Township is 22.4%.  The four-Township area of northwest Barry County (Thornapple, 
Irving, Rutland, and Yankee Springs) experienced a net in-migration rate of 29.7%. 
 
The net migration data for the Village, Thornapple and the northwest quadrant of Barry 
County documents this entire area is being impacted by significant in-migration.  Due to 
geographic proximity with the greater Grand Rapids metropolitan area, it is reasonable 
to infer much of the in-migration of people to northwest Barry County is originating from 
metropolitan Grand Rapids. This may be enhanced by the opening of the M-6 
expressway which improves access to the southeast portion of the Grand Rapids 
metropolitan area and therefore to Barry County.  Over 65 percent of the 1990 - 2000 
Barry County population increase occurred in the four townships comprising the 
northwest area of the County.  Thus, when compared with 1980-2000 data, as well as 
the 2000-2010 data, the comparative rate of population change in the four-township 
area is increasing. 
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Age of Population 
 
The median age in Thornapple Township was 33 years in 2000 and it has increased to 
36.2 years in 2010.  In the Village of Middleville, the median age was 29.7 years in 
2000, and it increased to 32.4 years in 2010.  Table 4-3 provides a median age 
comparison with surrounding communities. 
 
 
Table 4-3 
Median Age Comparisons 
 

        Place Median Age 2000 Median Age 2010 

Thornapple Township 33.0 36.2 

Village of Middleville 29.7 32.4 

Yankee Springs Twp. 37.3 44.1 

Irving Township 34.1 38.5 

Rutland Township 37.2 41.5 

Barry County 36.9 41.2 

Michigan 35.2 38.9 

 
Source:  Census 2000, 2010 

 
As can be seen from Table 4-3, the median age in Thornapple Township is 2.7 years 
less than the state median age and less than all nearby Townships listed.  The Village 
median age is significantly less than other nearby areas.  The 2000 median age for 
Thornapple and Middleville, as compared to other areas, clearly suggests young family 
formations among new residents to the area. 
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Age Distribution 
 
Comparing distribution of Thornapple Township and the Village of Middleville over a 
span of time provides a measure of change useful in evaluating housing demand, 
recreation needs and future school enrollments. 
 

 

Table 4-4 
Comparative Age Distribution 
Village of Middleville/Thornapple Township 
1990-2010 
 

 

Age Group 
(years) 

MIDDLEVILLE THORNAPPLE TOWNSHIP 

1990 2000 2010 
% Change 
2000-2010 

1990 2000 2010 
% Change 
2000-2010 

 
Under 5 

 
175 

 
250 

 
313 

 
25.2 

 
474 

 
530 

 
614 

 
15.8 

 
5 – 19 

 
561 

 
721 

 
771 

 
6.9 

 
1,291 

 
1,807 

 
1,845 

 
2.1 

 
20 – 24 

 
84 

 
191 

 
170 

 
-10.9 

 
388 

 
340 

 
385 

 
13.2 

 
25 – 54 

 
834 

 
1,159 

 
1,368 

 
18 

 
2,296 

 
2,984 

 
3,280 

 
9.9 

 
55 – 64 

 
130 

 
169 

 
293 

 
73.3 

 
389 

 
513 

 
882 

 
71.9 

 
65+ 

 
182 

 
231 

 
404 

 
74.8 

 
388 

 
511 

 
878 

 
71.8 

 
Source:  U.S. Census 1990, 2000, 2010 

 

 
The 1990 to 2000 age distribution experience for the Village clearly demonstrates that 
the 20-24 age group had gains during the decade, but for the time period between 2000 
and 2010, this age group declined.  All other age groups increased at each Census, 
with ages 55 and above seeing the largest percentage increase since 2000.  The 
Township experienced very similar trends, with the exception that the 20-24 age group 
declined between 1990 and 2000 and then increased between 2000 and 2010.  All age 
groups grew in the Township between 2000 and 2010, and like the Village, ages 55 and 
above grew at the fastest rates.   
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Persons Per Household 
 
Type and size of housing is influenced by the number of persons in residence.  Table 4-
5 provides 1990, 2000 and 2010 information on the number of persons per household.  
A comparison of data for the Village and Township with Barry County, State of Michigan 
and the United States is included. 
 
 
Table 4-5 
Average Persons Per Household (dwelling) 
1990, 2000 and 2010 

 

Governmental Unit 1990 2000 2010 
Change per 
Household, 
1990 – 2010 

Middleville, Village of 3.07 2.81 2.81 -.26 

Thornapple Township 3.17 2.91 2.89 -.28 

Barry County 2.82 2.65 2.65 -.17 

State of Michigan 2.80 2.67 2.53 -.27 

USA 2.78 2.65 2.63 -.15 

 
Source:  U.S. Census 1990, 2000, 2010 

 
 
HOUSING DATA 
 
Table 4-6 illustrates that the number of housing units in the Village and Township 
continue to rise. 
 
 
Table 4-6 
Housing Units, 1970 – 2010 
Village of Middleville/Thornapple Township 
 

 
1970 1980 1990 2000 2010 

2000-2010 
% Change 

Village of 
Middleville 

 
542 

 
596 

 
702 

 
1,050 

 
1,206 

 
14.8 

Thornapple 
Township 

 
467 

 
828 

 
1,052 

 
1,333 

 
1,616 

 
21.2 

 
Source:  U.S. Census, 1970-2010 
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Table 4-7 
Housing Occupancy, 2010 
Village of Middleville/Thornapple Township 
 

 Total Housing  
Units 

# Units 
Occupied 

% of Vacant 
Housing Units 

Village of 
Middleville 

 
1,206 

 
1,164 

 
3.5% 

Thornapple 
Township 

 
1,616 

 
1,529 

 
5.3% 

 
Source:  U.S. Census, 2010 
 

 
 
Table 4-8 
Owner-Occupied/Rental Housing Units, 2010 
Village of Middleville/Thornapple Township 
 

 Total Housing 
Units 

Owner-
Occupied 

Renter- 
Occupied 

Vacant 
Units 

Village of 
Middleville 

 
1,206 

 
789 

 
375 

 
42 

Thornapple 
Township 

 
1,616 

 
1,520 

 
9 

 
87 

 
Source:  U.S. Census, 2010 

 

 

Table 4-9 
New Housing Units 2000-2012  
Village of Middleville/Thornapple Township 
 

 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12(1) 

Village 6 30 64 56 25 22 11 11 2 4 1 5 2 

Township 33 30 42 51 43 45 22 11 7 6 4 7 6 

Total 39 60 106 107 68 67 33 22 9 10 5 12 8 

 
(1)

  As of July 2012 
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Table 4-10 
Population and Housing Units  
 

 Village of 
Middleville 

Thornapple 
Township 

Total Village  
And Township 

Total 2010 
Population 

 
3,319 

 
4,565 

 
7,884 

2000-2010 
Population Change 

 
598 

 
601 

 
1,199 

2000-2010 
Percent Change 

 
21.4% 

 
15.5% 

 
17.9% 

Total Housing 
Units 

 
1,206 

 
1,616 

 
2,822 

2000-2010 
Housing Unit 

Change 

 
156 

 
283 

 

 
439 

2000-2004 
Percent Change 

 
12.9% 

 
21.2% 

 
17.2% 

 

 

 

 

POPULATION PROJECTIONS 

 
For the purposes of this Plan, statistical averaging techniques were utilized to project 
Thornapple Township’s population growth to the year 2030.  These approaches are 
adequate to give a general sense of growth trends but they have limitations especially in 
areas of rapid growth or decline that may run counter to statistical trends.  Nevertheless, 
they help to give a sense of scale to land use requirements as well as the demand for 
various public services and capital improvements.  The following summarizes the 
projection techniques. 
 
The Growth Rate Method projects future population growth or decline based on the rate 
of growth in the Township in the past.  Utilizing the growth rate method, the following 
assumes that growth in the future will occur at the same average rate as has occurred 
annually between 1980 and 2010.  According to Census data, Thornapple Township 
grew 2.7% annually between 1980 and 2010. 
 
Table 4.11  
Growth Rate Method 
 
 Average Annual 
 Growth Rate 

 1980-2010 2010 2020 2030  

             Thornapple 2.7% 4,565        5,958    7,778  
       Township 
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The Arithmetic Method is similar to the growth rate method in that population projections 
are based on growth that occurred in preceding decades.  This method, however, bases 
population growth on the overall average increase in the number of persons per year, 
rather than on growth rates.  The following projections are based on the average 
increase of 69 persons annually between 1980 and 2010 in Thornapple Township. 
 
Table 4.12  
Arithmetic Method 
 
 Average 
 Annual Increase  Population  
 (Number of Persons)  2010 2020 2030  

      Thornapple 69 4,565 5,255 5,945  
      Township 
 

The Building Permit Method portrays the new housing trend based on building permit 
data.  It was determined that the Township issued an average of 25 new residential 
building permits annually between 2002 and 2011.  Assuming that building activity will 
continue at this rate calculated between 2002 and 2011 this method utilizes Thornapple 
Township’s average household size of 2.78 persons (2010 U.S. Census data), to 
calculate the growth in population.  In other words, this method projects an additional 70 
persons per year.  Using this figure, the following projects the Township’s population 
using the building permit method. 
 
Table 4.13 
Building Permit Method 
 
 Average No. of 

Permits/ Year 
Persons Per 
Household 

2010 
Population 

 
2020 

 
2030 

Thornapple
Township 

25 2.78 4,565 5,265 5,965 

 
The anticipated population levels for the Township using each of the population 
techniques are summarized below.  By averaging the results of these methods, it is 
reasonable to predict that the population will approach approximately 5,492 persons by 
the year 2020 and approximately 6,562 by 2030. 
 
Each of the projection techniques illustrated here assumes the Township will continue 
historic patterns of growth.  It is important to keep in mind that growth in housing and 
population in the Township will be impacted by many factors.  These include the types 
and quality of housing permitted or encouraged, the image of the Township as a 
desirable place to live, the public school system, the overall economic health of West 
Michigan and, of course, the availability of land area suitable for residential 
development.  It is also important to review these trends every few years to monitor the 
growth that is taking place. 
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Population Projection Summary 
 
  
 2010 2020 2030 
 
Growth Rate 4,565 5,958 7,778 

Arithmetic 4,565 5,255 5,945 

Building Permits 4,565 5,265  5,965  

 Average 4,565 5,492 6,562  

 

 

ECONOMIC INDICATORS 
 
Three measures of economic health of an area are trends for (1) property valuations,   
(2) employment, and (3) household income.  The following narrative provides data for 
each.  Barry County data is used except where localized data is available. 
 
(1)  Equalized Value Change 
 
Using data from the Barry County Equalization Department, changes in State Equalized 
Value were tabulated for the period 1990 – 2003 and then updated for 2011.  These 
changes were defined by class code for agriculture, commercial, industrial residential 
and developmental.  The latter is defined by the Township Assessor as “vacant land 
intended for new development”. 
 
As can be seen on Table 4-14, real property valuation increased significantly for all 
classes during the 1990-2003 period.  Of note, actual change in each class during the 
2000-2003 period far exceeded the previous two five-year periods 1990-95 and 1995-
2000. 
 

Table 4-14 
Change in State Equalized Value 
1990-2011 by Real Property Class 
Thornapple Township (includes Village of Middleville) 
 
Shown In 000’s 
 
Class Code  Class Name 

 
1990 

 
1995 

 
2000 

 
2003 

 
2011 

101    Agriculture 7,896 8,942 9,674 22,080 24,183 

201    Commercial 3,084 4,395 7,654 13,763 19,554 

301    Industrial 2,640 2,758 4,530 3,706 7,853 

501    Residential 43,173 74,556 106,740 171,134 197,696 

601    Developmental 500 638 516 2,091 1,501 

Total SEV 57,295 91,303 129,115 217,777 266,105 

 
Source:  1990, 1995, 2000, 2003, 2011 Equalization Reports, Barry County 
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The 2000-2003 changes in developmental (111%), residential (61%), commercial (85%) 
and Industrial (93%) each indicates strong investment activity and market driven 
increases in land value. The recent decline in equalized value of developmental 
property likely reflects the decline in development activity and the resulting decline in 
values over the past several years. 
 
An allied indicator of investment is valuation of personal property.  Exclusive to 
business, personal property is taxed just as real property.  Table 4-15 provides 
equalized value of declared personal property for business in the Township, including 
the Village of Middleville. 
 
 

Table 4-15 
Change in State Equalized Value 
Business Personal Property  
1990-2012 
Thornapple Township (includes Village of Middleville) 
 

 
Personal 
Property 
Valuation  

 
1990 

 
1995 

 
2000 

 
2003 

 
2010 

 
2011 

 
2012 

 
7,044 

 

 
10,847 

 
17,501 

 
29,997 

 
15,602 

 
15,315 

 
19,442 

    
  Source:  1990, 1995, 2000, 2003, 2011 Equalization Reports, Barry County 

 

 

Business investment in personal property increased some $22,953,000 between 1990 
and 2003.  Much of this investment was in equipment at two major manufacturers 
located in the Village, Bradford White (water heaters) and Metaldyne (auto parts).  
Personal property valuation declined after 2003, but has begun to increase recently.  
The decline in personal property in the mid-decade may be a reflection of the closure of 
Metaldyne. 
 
For the year 2000, the Barry County work force totaled 33,475 persons.  The U.S. 
Census 2000 provides data for 12 basic categories of employment.  The 2000 
workforce by category is shown in Table 4-16.  Note that for 2010, the total Barry 
County workforce has decreased to 30,390 persons. 
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Table 4-16 
Major Employment by Industry - 2000, 2010 
Barry County 
 

 
Industry Segment 

 
Percent of Total 

Employment, 2000 

 
Percent of Total 

Employment, 2010 

Agriculture, Forestry, 
Mining, etc. 

 
2.5% 

 
2.5% 

Construction 
 

7.9% 
 

7.6% 

Manufacturing 29.6% 24.7% 

Wholesale and Retail 
 

13.9% 
 

13.2% 

Transportation and 
Warehousing 

 
3.6% 2.9% 

Information 
 

1.8% 1.4% 

Finance, Insurance, 
Real Estate 

 
6.0% 6.2% 

Professional, Mgmt, 
Administrative 

 
5.2% 7.4% 

Education, Health & 
Social Services 

 
16.7% 19.7% 

Arts, Entertainment & 
Hospitality 

 
5.7% 5.5% 

Other Services 
 

4.3% 5.6% 

Public 
Administration 

 
3.0% 3.3% 

   
Source: U.S. Census Bureau, DP-3 Profile of Selected Economic Characteristics: 2000 
and U.S. Census Bureau, 2008-2010 American Community Survey 3-Year Estimates 
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(2)  Employment 
 
Figure 4-1 reflects the recent recession and illustrates that the jobless rate increased 
dramatically in the County and State overall in 2008 and 2009.  Unemployment began 
to decrease, however, in the later part of 2009 and the decline continued in 2010 and 
2011.  The unemployment rate in the State was almost 4 points higher in Michigan than 
in the County in 2009, and the County’s jobless rate remains lower than the State’s 
today. 
 

 

Figure 4-1 
Comparative Unemployment Rates 2002-2011 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Barry County Employers 
 
While County level economic data is regularly monitored by Census and research firms, 
localized data is more difficult to discern.  However, by reviewing building permit data 
and in-field contacts with new firms investing in the community, a capsule of data 
indicative of recent trends was compiled by sector. 
 

At the time the 2007 Master Plan was prepared, it was recognized that the Middleville 
industrial park located on Grand Rapids Street was designated a renaissance sub-zone 
in 2002.  At that time, four vacant lots existed.  By the end of 2004, new buildings 
occupied each of the four vacant lots.  As of April 1, 2004 one new building was under 

Figure 12.  Comparative Unemployment Rates 2000 - 2003
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construction, one has received site plan approval and a third is pending.  Except for 
three lots owned by Bradford White, land sites in the industrial park are committed. 
 
Bradford White employs an estimated 950 persons.  The firm has expanded several 
times over the past decade and is reaching the capacity at its current site.  This will limit 
future physical expansion of the current plant.  Pro-active measures by local 
government may be necessary to assist Bradford White with plant modifications 
required to meet growing product demand as the Company plans to add employees, 
modernize the plant and increase annual production of hot water heaters. 
 

According to the Barry County Chamber of Commerce and Economic Development 
Alliance, following are the largest employers in Barry County. 
 

Table 4-17 
Major Employers - 2012 
Barry County 
 

Company Location Employees 

Bradford White Corp Middleville 950 
Pennock Health Services Hastings 442 
Hastings Mutual Insurance Co Hastings 423 
Flexfab LLC Hastings 418 
Hastings Area School System Hastings 354 
Thornapple-Kellogg Schools Middleville 303 
Viking Corporation Hastings 301 
Hastings Manufacturing Co LLC Hastings 261 
Thornapple Manor Hastings 186 
County of Barry Hastings 182 
Delton-Kellogg Schools Delton 175 
Wal-Mart Stores Inc Hastings 150 
Magnum Care (Tendercare) Hastings 131 
Family Fare Supermarket  Hastings 122 
Middleville Tool & Die Co Middleville 97 
Bliss Clearing Niagara Inc. Hastings 92 
J-Ad Graphics Inc Hastings 87 
Hastings City Bank Hastings 83 
Kmart Corp Hastings 78 
Hastings Fiber Glass Products Hastings 75 

 

 

Home – Workplace 
COMMUTING PATTERNS 
 
Census 2000 identified resident-county to workplace-county commuting flow for Barry 
County residents.  Of 26,921 commuters identified, 10,973 or 40.8% lived and worked 
within Barry County.  Of the remaining 15,948 commuters, the work destination counties 
were as shown in Table 4-18 below.  Figure 4-3 illustrates graphically where County 
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residents work, and Figure 4-4 shows where Township (including Village) residents 
commute for employment and also where Township and Village employees live. 
 

 

Table 4-18 
Workplace Commuting Patterns for Barry County Residents 
 

Work Place 
County 

Total 
Daily Commute 

Percent of 
Daily Commutes 

 
Barry  

 
10,973 

 
40.8% 

 
Allegan  

 
1,212 

 
4.5% 

 
Calhoun 

 
2,800 

 
10.4% 

 
Eaton 

 
754 

 
2.8% 

 
Kalamazoo 

 
2,423 

 
9.0% 

 
Kent 

 
6,919 

 
25.7% 

 
Other MI Co. 

 
1,672 

 
6.2% 

 
Other State 

 
168 

 
0.6% 

 
TOTAL 

 
26,921 

 
100% 
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Figure 4-3 
 

Barry County 
Commuting Patterns 
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Figure 4-4 

 

Where Residents Work / Where Workers Live 
Township and Village 
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(3)  Household Income 
 
(3)  Household Income 
 
Table 4-19 presents median household income from 1990, 2000 and 2010 census data.   
Middleville (38.2%) and Thornapple Township (41.1%) experienced slower rates of 
household income gain than Barry County (53.4%), Yankee Springs Township (45.9%) 
and Irving Township (60.1%) between 1990 and 2000.  However, Middleville, 
Thornapple Township and Yankee Springs Township experienced greater increases in 
median household income than other nearby communities and the County overall 
between 2000 and 2010. 
 
 
Table 4-19 
Median Household Income 1990, 2000 and 2010 
Middleville, Thornapple and Other Areas 
 

 

 1990 2000 % Change 2010 % Change 

Village of 
Middleville 

 
$30,346 

 
$41,947 

 
38.2% 

 
$51,019 

 
18.7% 

Thornapple 
Township 

 
$37,796 

 
$53,333 

 
41.1% 

 
$63,220 

 
18.5% 

Yankee 
Springs Twp. 

 
$36,090 

 
$52,661 

 
45.9% 

 
$63,220 

 
20% 

Rutland Twp. -- $52,065 -- $52,683 1.1% 

Irving Twp. $31,556 $50,532 60.1% $58,938 16.6% 

Barry County $30,516 $46,820 53,4% $51,395 9.7% 

 
 
Thornapple Township in 2000 had the highest median household income at $53,333 of 
any community in Barry County.  Middleville had the lowest at $41,947.  Median income 
is the level at which 50% of the households earn less and 50% of households earn 
more.  In 2010, both Yankee Springs Township and Thornapple Township had the 
highest median household incomes in the County. 



M a s t e r  P l a n   2 0 1 2                                                                    Natural Features - 5 

5-1 

Chapter Five 
 

 

   NATURAL  
 
          FEATURES 
 
 

 

 
 

 
Thornapple Township contains a variety 

of natural features which will influence 
location of future man-made 
development.  Natural features fall into 
categories of regulated and unregulated.  
Unregulated natural features include, 
but are not limited to, areas of prime 
farmland soils, significant slope areas, 
woodland, wildlife habitat, groundwater 
quality, unmapped floodways, and 
scenic areas.  Certain wildlife and fauna 
are protected if they appear on an 
endangered or threatened species list 

maintained by State or Federal 
agencies.   
 

Regulated natural features are those in 
which man-made development is 
restricted or prohibited.  For purposes of 
this plan, regulated natural features 
include (1) 100-year flood plains and (2) 
wetland areas identified in the Natural 
Wetlands Inventory. 
 

 

100-Year Flood Plain-Regulated 
 
100-year flood plain areas are those 
determined to have a likelihood of being 
inundated by water once in any 100-
year period.  The 100-year flood plain 
has been delineated for all of the 
Thornapple River throughout the 
Township.  Map 5-1 depicts the 100-
year flood plain within the Township, 
including the Thornapple River, Duncan 
Creek and Duncan Lake. 
 
It is important to understand that there 
are other areas in the Township which 
could be within a 100-year flood plain.  
The Federal Emergency Management 
Agency (FEMA) and the Michigan 
Department of Environmental Quality 
(MDEQ) have studied the Thornapple 
River to determine elevations for the 
100-year flood plain.  Similar studies 
have not been conducted for other 
surface waters within the Township, 
though estimates of flood plain have 
been prepared. Duncan Lake, Harwood 
Lake and Duncan Creek are water 
bodies for which a 100-year flood plain 
should be established by way of 
thorough study.  There may be flood-
prone areas not within a defined 100-
year flood plain.  For each development 
site, drainage needs to be closely  
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evaluated to avoid future localized 
flooding. 
 
Construction of buildings within a 100-
year flood plain is generally prohibited.  
Construction permits issued by MDEQ 
on behalf of the U.S. Corps of Engineers 
are typically for “cut and fill”, meaning 
excavation or fill activities.  MDEQ does 
not permit fill in a flood plain which 
reduces the volume of, or cross-section 
of, a floodway.  Compensating cut and 
fill may be permitted.  Permits will not be 
issued if the area contains unique 
habitat or threatened species of wildlife 
or fauna. 
 
Fringe areas along flood plains should 
also be protected.  Often, a strip of land 
50-100 feet is required to be left 
undisturbed with native vegetation.  
Flood plain regulations within the 
Township zoning ordinance need to 
provide for (1) minimum building and 
structure setbacks of 100 feet from the 
edge of the flood plain, (2) maintenance 
of a native vegetation strip within the 
required setback area, and (3) 
limitations on clearing of native trees 
within the setback area. 
 

 

Wetlands-Regulated/Non-Regulated 
 
Wetland areas are low-lying lands 
adjacent to surface waters subject to 
seasonal inundation.  So-called “upland” 
wetlands are areas also subject to 
seasonal inundating by water.  Often 
these upland wetlands are spring fed 
with either limited or no outlet for 
surface water.  Impermeable soils, such 
as clay, and local terrain may also 
create parched water conditions in 
which wetlands emerge.  
 

Wetlands contain unique aquatic flora 
and fauna.  Upland wetlands are 
particularly sensitive to man-made 
development since the water source is 
limited.  Man-made surface drainage 
ditches and structures flowing into an 
upland-wetland directly impact water 
quality.  Moreover, water wells and 
septic tank/drain fields placed in and 
above the ground water source also 
impact quantity and quality of 
groundwater.   
 
Because of their sensitive 
characteristics and limited land areas, 
wetlands should be aggressively 
protected by Township regulations.  
MDEQ regulates wetland areas of five 
contiguous acres or more.  Thornapple 
Township contains numerous regulated 
wetland areas as depicted in Map 5-2. 
 
Wetland area management and 
protection measures can be included in 
the zoning ordinance.  Such 
management and protection measures 
could include: 
 

 Maintaining a 100-foot building and 
structure setback from the edge of 
wetland. 

 Maintaining a 100-foot natural 
vegetation strip from the edge of 
wetland. 

 Prohibiting the creation of a lot or 
parcel in which wetland exists. 

 Limit amount of tree clearing within 
100 feet of the edge of wetland. 

 Prohibit direct discharge of storm 
water into a wetland.  Require “bio-
detention” of storm water and 
discharge via surface swale. 

 Require planting of native grasses 
and low-lying scrubs on exposed 
land within a 100-foot strip along the 
edge of wetland.
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Landforms (Contours) 
 
One aspect of the natural environment 
having impact on community character 
is land contours.  Thornapple Township 
has significant relief which enhances 
visual character.  Glaciers and the 
Thornapple River have created this 
existing character. 
 
Areas of steep slopes exist in Sections 
23, 24, 25, 27, 35 and 36.  The highest 
elevations in these sections reach 980 
feet (USGS datum) above sea level.  
The ridgeline east of the Village in the 
Middleville State Game area along 
Robertson Road reaches 1000 feet. 
 
The land to the west of the Thornapple 
River in the northern third of the 
Township comprises gently rolling relief 
with some steeply sloped areas in 
Sections 3 and 10 and along the 
Duncan Creek which is the outlet for 
Duncan Lake.  Land elevations rise to 
about 850 feet in Section 3.  The terrain 
becomes nearly level in the middle- 
western sections of the Township and 
throughout the Scales Prairie area 
where elevations are between 830 feet 
and 840 feet. The four sections in the 
extreme southwest corner of the 
Township again have hilly terrain with 
numerous potholes with elevations 
ranging from 780 feet to 870 feet.  The 
steeply sloped areas are depicted on 
Map 5-3.   
 
The importance of hills and ridge lines is 
the views they afford.  An example is the 
former “Esker Hill”, southeast of the 
Village.  This is a dominant land form, 
visible from the Village center and from 
“Scales Prairie”.  This ridge is covered 
with mature woodlands.  If areas such 
as Esker Hill area are developed, it  

 
 
should be done with the objective of 
view protection.  Too many communities 
have allowed significant views to be 
despoiled with too numerous buildings 
on hill tops and too few trees.  Effective 
view protection involves several 
elements. These are (1) preservation of 
mature trees, (2) placement of buildings 
below the top of ridgeline, (3) avoidance 
of large buildings or building groupings 
and (4) use of architecture style and 
building colors which blend with the 
surrounding natural environment and 
buildings. 
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Map 5-3 this page 
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Soils 
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Soils play an important role in 
determining where certain land uses 
should be located in a community.  For 
example, good agricultural soils, which 
are fertile and productive, are an 
extremely valuable and limited resource 
for our society.  Permitting prime 
agricultural land to be consumed for 
residential or commercial development 
is poor land use planning.  Similarly, 
certain heavy textured clay soils are not 
suited for septic systems.  To allow 
residential development on these soils 
using septic systems for treatment of 
sewage is likely to result in system 
failures and the creation of health 
hazards and pollution of nearby water 
resources.  By respecting the limitations 
of the soil and locating land uses in 
areas with appropriate soils, natural 
resources can be preserved, adverse 
impacts on the environment minimized 
and man-made land use can exist in 
harmony with the natural environment.   
 
The soil information presented in this 
Plan is taken from the soil survey for 
Barry County prepared by the United 
States Soil Conservation Service.  The 
soil survey is an extremely detailed 
document providing in-depth information 
on the limitations of soils in the 
Township.  The soils survey should be 
consulted whenever a major 
development is proposed.  In preparing 
this plan, the following three basic soil 
parameters were mapped using the 
SCS soils data: 

1. Septic System Suitability 
2. Agricultural Suitability 
3. Steeply Sloped Soils 

 
The sections which follow will describe 
the significance and predominant 
location of these soil parameters in the 
Township. 

1. Soil Suitability – Septic Systems 
 
Except for homes served by the Duncan 
Lake Sewer System operated by 
Thornapple Township, all homes and 
businesses in the Township use on-site 
septic systems to treat sanitary 
wastewater.  These systems generally 
consist of a septic tank followed by a tile 
field or dry well. Bacterial action in the 
septic tank removes the grease and 
solids from the wastewater.  Final 
treatment is achieved as the wastewater 
filters through the soil beneath the tile 
field or dry well.  In order for these 
systems to function properly, the soils 
must have sufficient permeability to 
allow the wastewater to percolate into 
the ground.  In addition, there should be 
a 3 to 4 foot aerated zone between the 
bottom of the tile fields and the ground 
water elevation to allow an adequate 
zone for treatment to occur.  If the 
above soil conditions are not present, 
the performance and life span of the 
septic systems can be severely 
impacted.  Map 5-4 indicates soils in the 
Township classified by the U.S. Soil 
Conservation Service (SCS) as having 
severe limitations for septic systems due 
to slowly permeable soils, wetness, or 
ponding.  This figure depicts that much 
of the area within Sections 3-9, and 20 
of the Township have soils poorly suited 
for development using septic systems.  
Similarly, land immediately adjacent to 
the Thornapple River generally is not 
suited for septic systems. 
 
The land area shown in white on Map 5-
4 consists primarily of sandy textured 

permeable soils.  Much of the land east 
of the Thornapple River and the extreme 
southwestern portion of the Township 
contains this sandy textured soil.   
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Although the Barry-Eaton Health 
Department generally will allow septic 
systems on sandy soil, the density of 
development may be a concern since 
drainfield effluent can percolate through 
the soil and cause degradation to an 
underlying acquifer.  In areas not 
available to be served by public sanitary 
sewer, the Health Department suggests 
not less than 1.5 acres for a home site 
using a private water well and septic 
system wastewater disposal. 
 
 
2. Soils – Farmland Suitability 
 
The SCS soils survey lists 19 different 
soil types in Barry County which are 
designated as being prime farmland or 
capable of being prime farmland if 
properly drained.  These soils are fertile 
and highly productive.  They produce 
good yields with minimum effort and 
little environmental degradation due to 
runoff and erosion.   
 
Map 5-5 depicts the prime farmland 
soils located in Thornapple Township.  A 
large block of good agricultural soils is 
located west of the Village in Sections 
19, 20 and 28, the west half of  Section 
21, the south ½ of Sections 17 and 18 of 
the Township, the area known as Scales 
Prairie. Much of Section 33 also 
contains prime agricultural soils, as do 
Sections 3, 4, 9, and 10. The Township 
has about 8 square miles of good 
agricultural land. 
 
 
 
 
 
 
 
 

3. Soils – Land with Steep Slopes  
 
 Another parameter which influences the 
impact development has on soils is the 
slope of the land itself.  The more 
steeply sloped an area is, the more 
susceptible it will be to erosion if surface 
soils are disturbed.  Installation of roads 
and driveways in steeply sloped areas 
can require extensive soil cut and fill 
and result in road grades which are very 
steep.  Septic systems may be difficult 
to install.  Erosion control is very difficult 
to maintain as well.  Steeply sloped 
areas are environmentally sensitive and 
any development on them needs to be 
closely monitored to assure that 
environmental degradation does not 
occur.   Refer to Map 5-3 for steep 
sloped areas. 
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Mineral Resources 
 
Landforms in the Middleville/Thornapple 
area contain extensive deposits of sand 
and gravel minerals.  Many of these 
glacial deposits represent high quality 
resources.  Map 5-6 presents 
generalized spatial data regarding soil 
classifications at a depth of five (5) feet.  
As can be observed on this map, gravel 
and sand deposits are found throughout 
the Joint Planning Area, the northeast 
and southwest areas of the Township. 
 
Currently, there are five (5) active sand 
and gravel mines in the Township within 
Sections 25, 30, 31, and 34-36.  These 
operations tend to be large impact land 
uses.  Equipment noises, truck 
movements and blowing sands 
represent nuisance factors relating to 
this use.  Management issues attendant 
to this land use include bottom elevation 
of excavation to assure sufficient “free 
board” between ground water and 
finished grades, methods of processing 
on site, quantity of stone to be crushed, 
sand and sediment on paved roadways, 
wear and tear to public roads, design for 
ultimate site reclamation and site reuse.  
When in close proximity to homes, 
operating hours also need to be 
addressed.   
 
Whenever a mineral extraction use is 
proposed or an existing mined proposed 
to be increased in area, all lands nearby 
are immediately impacted.  Such use, 
due to its high nuisance value, creates 
negative conditions that tend to forestall 
new development nearby.  As such, 
siting issues including location of 
access, relative grades and sight lines, 
buffer zones and quantity of resource 
become significant matters to be 
addressed during the review process.   

Mines on sites with large reserves of 
sand and gravel will likely be active over 
a period of decades rather than years.  
All decisions regarding mineral 
extraction use should be supported by 
careful and thorough analysis, findings 
of fact as well as clear, precisely written 
conditions governing operation of the 
mining activity.   
 
Mineral extraction uses proposed within 
1,000 – 1,200 feet of an established 
residential area should not be approved 
if truck hauling operations pass by 
homes.  Moreover, any operation should 
be required to have direct access to a 
class A, all-weather road.  Where the 
site does not directly access an all-
weather road, intermediate roadways 
should be brought to class A standards 
by the mine operator before 
commencement of mining activity.   
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The Thornapple River 
 
The Thornapple River is a high quality 
water course.  Few areas along the 
rivers edge are developed.  The river is 
a good fishery, an excellent scenic 
resource and affords opportunity for a 
variety of recreational uses. 
 
Development of home sites on the 
riverbanks should be discouraged.  Tree 
clearing should also be discouraged to 
prevent loss of scenic beauty and to 
control soil erosion.  To protect the 
scenic beauty and quality of this river 
resource, standards should be 
developed to (1) to establish minimum 
building setbacks from the 100-year 
flood plain, (2) limit tree clearing within 
100 feet of the high water mark (3) 
prohibit disturbance of soils within 50 
feet of the waters edge. 
 
Areas adjoining the river within the 100-
year floodplain, possessing regulated 
wetlands and wildlife habitats, should 
come into public ownership and be 
subject to conservation easements or 
restrictive covenants. 
 

 

 

 

 

 

 

 

 

 

         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
       
 
         Thornapple River, north of 108

th 
Street  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
         Thornapple River, near Parmalee bridge 
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Chapter Six   

 

EXISTING LAND USE 
 
Map 6-1 depicts existing land use by type within 
Thornapple Township.  The information in this chapter is 
based on a complete field inventory of land use conducted 
during September and October, 2001 and updated during 
November 2005. 
  
The pattern and types of existing land use significantly 
influences planning for future land uses. To plan future 
uses which are clearly incompatible with established use of 
land is both unfair and improper.  Current owners and 
occupiers of land have an expectation the Township will 
protect them from intrusive, nuisance uses and maintain 
their quiet enjoyment of premises. 
 
 2001-2005 Existing Land Use –Methodology 
 
Existing land use was surveyed for each parcel within the 
Township.  Thornapple Township contains 21,713.8 total 
acres (33.9 square miles) of land, excluding the Village of 
Middleville.  Land use was inventoried in 13 categories 
including:  
 
(1) Agricultural, (2) one family, (3) two family, (4) multiple 
family, (5) office, (6) commercial, (7) special use, (8) 
industrial, (9) institutional, (10) school, (11) cemetery (12) 
public use or ownership, and (13) vacant land. 
 
 
EXISTING LAND USE DEFINITIONS 
 
Agriculture Active agriculture includes intensive animal 
production grazing pasture lands, cash crop production 
(corn, beans, wheat, etc.) and specialty agriculture such as 
sod, onions and vegetable production and wood lots of 
more than five acres.  Fallow lands observed were noted 
as vacant. 
 
Single Family Residential This category includes all one-
family occupied dwellings located in recorded subdivisions, 
site condominium subdivisions, lots divided under the Land 
Division Act and upon large acreage parcels.  For parcels 
with an area over three acres, each was evaluated to 
determine if future land division could be made.  If the par- 
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cel could not be further divided in a lawful manner, the 
entire parcel was included as a one-family tract. 
 

If the parcel could be lawfully divided, an area of 1.5 acres 
was assigned to the home and the remaining land 
assigned to vacant or agriculture use category. 
 

Two-Family Residential A parcel on which a building, 
including two separate dwelling units, is located. 
 
Multiple Family Residential  A parcel on which a building, 
including three or more separate dwelling units is located. 
 
Office Property occupied by any type of office 
building/use. 
 
Commercial  Included in this category are lands occupied 
by retail, other mercantile and commercial service 
establishments. 
 
Industrial  A parcel of land on which assembly, fabrication, 
manufacturing, and any use which affects physical or 
chemical change to any material or product is located.  
 
Institutional  Includes land on which religious institutions, 
utilities and all forms of communications services are 
present. 
 
Schools  Includes land occupied by public or private K-12 
education, colleges, or trade schools. 
 
Cemetery Existing public or private burial cemeteries, 
mausoleums or crematoriums. 
 

Public Use/Ownership Vacant land or occupied 
land/buildings under government ownership, including park 
lands.  Also includes land owned by a non-profit institution 
available for public use. 
 
Vacant Land Land area not in active use, which has no 
buildings. 
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EXISTING LAND USE 2005 
 
Table 6-1 represents total acreage in use within 
Thornapple Township by land use category, based on the 
physical inventory of land use. 
 
Table 6-1  
Existing Land Use 2005 
Thornapple Township 
 

       Category      Total Acres 

Agricultural        10,040.9 

Residential
1
          3,748.9   

Commercial               30.0 

Industrial               17.2 

Institutional              107.0 

Vacant           5,559.3 

Water              226.3 

Public R.O.W.              697.9 

Other
2
              148.9 

Public Use/ 
Ownership 

             649.9            

Special Use              410.5 

TOTAL         21,636.8
3
 

 

Land Use Trends 
 
The 1991 Master Land Use Plan for Thornapple Township 
did not provide acreage in use by land use type.  A 
generalized existing land use map was included in the Plan 
but the quality of data is insufficient to make comparisons 
with 2005 data.  Alternatively, the Barry County Land Use 
Plan of 1997 does provide sufficient historical land use 
data to offer partial comparisons.  The County Plan 
included data for land use for the years 1978 and 1994.  
The data was represented by percent of total acre, with no 
actual acreage given.   
 
In order to make valid comparison of historical data with 
that obtained in 2001, historic data was converted to 
acreage based on actual total land area in Thornapple 
Township.  Total acreage in 1978 was 22,953 and 21,900 
in 1994. The lower 2005 total acreage in the Township 
reflects land area added to the Village of Middleville and 
removed from the Township via annexations Table 6-2 
presents the results of this work.

                                                 
1
 Single family, 2-family and multiple family  

   combined 
2
 Not elsewhere classified  

3
 Excludes Village of Middleville, Township area = 33.92 sq. miles 



M a s t e r  P l a n   2 0 1 2                                                                            Existing Land Use -6                              

6-4 

 

Table 6-2 
Land Use Trends 1978 – 2005 
Thornapple Township                       
Acreage 
  
                    Change 
Category                   Acres 1978                Acres 1994                 Acres 2005   1978-2005 
 

Agriculture
1
       13,927.3       13,004.7       10,040.9 -3,886.4 

Residential
2
            823.3         1,789.3         3,748.9 +2,925.6 

Commercial
3
            177.8            238.7              30.0 -147.8 

Industrial
4
              26.3              26.3              17.2 -9.1 

Institutions
5
              32.9              32.9            107.0 +74.1 

Vacant
6
         3,571.8         2,404.7         5,559.3 +1,987.5 

Water            195.4            208.1            226.3 +30.9 

Public R.O.W            N/A             N/A            697.9 N/A 

Other
7
         3,198.7            N/A            148.9 N/A 

Public Use/Ownership            N/A            N/A            649.9 N/A 

Special Use            N/A            N/A            410.5 N/A 

TOTAL       21,953.5       21,900.8          21,638.8 -314.7 

                                                 
 
 
    
 
 
 
 

The most significant change in land use since 1978 has been a 2,925.6 acre increase in land 
area devoted to residential use.  On average, during the period 1978 –2005, an additional 
108.5 acres of land were converted from agricultural/vacant to single family residential use 
each year. 
 
The total land in active agricultural use decreased from 13,927.3 in 1978 to 10,040.9 acres in 
2005. A 27.9% reduction in land devoted to agricultural use [-3,886.4 acres]. 
 

 

 

 

 
 
 
     
1
 1978, 1994 includes forested lands 

1
 All categories 

1
 Commercial, industrial and vacant categories do not show consistent trends. This is likely due to differences    

   among survey techniques in definition of each category. 
1
 Same as footnote #3. 

1
 Includes communication, utility, churches, institutional, except government. 

1
 Same as footnote #3. 

1
 1978, 1994, assumed to include public rights of way, mining and not elsewhere classified. 
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For the period 1978 – 2005, this represents an annual 
average reduction of 143.9 acres.  Some of this reduction 
may be attributed to land taken out of production however, it 
is estimated that nearly 3,000 acres of the total have been 
converted to non-agricultural land uses. 
 
 
Table 6-2 depicts a sizable increase in land classified 
vacant when comparing 1978 and 1994 data with 2001 
data.  A possible explanation is the 1978 and 1994 data is 
based on generalized land cover mapping done by the 
Michigan Department of Natural Resources.  This data, by 
its nature, is not exacting or detailed.  The 2001 data is 
based on field observation of existing land use and was 
mapped for each parcel of land in the Township.  The 2005 
data is very exact and detailed and should be considered 
representative of actual use of land within the Township. 
 
The Township has 74 special land uses occupying 410.5 
acres of land.  A total of 649.9 acres of land are in public 
use and/or ownership, public road rights-of-way comprise 
697.9 acres.  Surface waters contain 226.3 acres, excluding 
small streams. 
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Chapter 7  
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The Village of Middleville and Thornapple 
Township share numerous public community 
facilities.  For purposes of this Chapter, both 
Village and Township facilities are discussed.  
Addressed in this Chapter are (1) local government 
buildings and grounds, (2) vacant lands owned by 
local government,      (3) land owned by County or 
State governments, (4) cemetery properties, and 
(5) public library. 
 
Not addressed in this chapter are public utilities 
[see Chapters 10 and 11], storm drainage [see 
Chapter 12], public streets [see Chapter 14], and 
parkland and pedestrian facilities [see Chapter 13]. 
 
 
Village of Middleville Buildings and Lands 
 
The Village owns and operates four public 
buildings, including Village Hall, the Department of 
Public Works Garage, the former fire station and 
the Wastewater Treatment Plant Facility.  The 
Waste Water Treatment Facility is discussed 
further in Chapter 10. 
 
1. Village Hall  Located at 100 East Main Street, 
this building houses administrative offices of the 
Village and the Middleville Unit of the Barry County 
Sheriff’s Department.  This building contained the 
original offices of the White Water Heater Company 
and the footprint remains essentially the same. In 
2008, the building was renovated to add a 
conference room, Council Chambers, and public 
restroom facilities.  Currently, Village administrative 
staff and the Sheriff department occupy the space.  
About 1/3 of the building accommodates Sheriff 
Deputies squad room and Command Sergeants 
office.  Figure 7-1 provides an illustration of the 
Village Hall floor plan and space use. 
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Middleville Village Hall in 2012.  
This building was remodeled in 
2008. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7-1  Village Hall 
Floor Plan and Space 
Utilization 
 

 
 
 
 
 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
All floor space within Village Hall is currently 
occupied. File and public records storage space is 
extremely limited.  As the Village continues to 
grow, space needs at Village Hall will become 
more critical. 
 
The Village should address long term municipal 
space needs and evaluate whether to increase 
floor area at the current site [second floor or lateral 
expansion] or look at a new site. 
 
Part of the evaluation should include possible 
consolidation of local government services in a 
single building in partnership with Thornapple 
Township.  This could result in some staffing, 
equipment and operating efficiencies, therefore 
overall cost savings.  Such an approach might also 
create “one-stop” convenience for residents and 
taxpayers.  If this approach were seriously 
considered, the existing building could be sold for 
office or other use and proceeds applied to the pro 
rata cost of a new municipal building.   
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This access drive is shared with 
the WWTP and is paved.  The 
paved area east of the building 
includes a salt storage shed. 

 

 
 
 
 
 
 
 

2.  “Old Fire Station” Building 
 
Acquired from Thornapple Township during 2005, 
this Village facility is currently used for indoor 
parking of police cars, storage of confiscated 
property, storage of the Village Stagecoach during 
winter months as well as storage of miscellaneous 
materials used by the Department of Public Works.  
In 2003-4, an estimated 10-11,000 historic paver 
bricks were stored on pallets in the building.  It is 
intended the bricks will be used adjacent to the 
Michigan Central Railroad Depot and in 
redevelopment areas.  The former fire/EMS 
personnel living quarters are now vacant. 
 
The new Thornapple Township Emergency 
Services building replaced this facility in late 2004.  
Future use of the property on which this building is 
situated is unknown.   
 

 

3. Department of Public Works (DPW)     
    Maintenance Garage 
 
This facility was completed in 2002, replacing the 
former Village garage located on the site of Mill 
Pond Condominiums, adjacent to old Downtown.  
The former DPW Garage was demolished to make 
way for residential use. 
 

The Village-owned site on which this building is 
located is shared with the Wastewater Treatment 
Plan [WWTP].  The site has ample area for future 
expansion of the building.  The building was 
designed to expand on the south end, adding more 
equipment bays or storage as such needs arise. 
 
In addition to the public buildings discussed above, 
the Village owns several parcels of vacant land.  
These are discussed on the following pages. 
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Figure 7-2 Wildwood Trails 
Park 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
Figure 7-3 
In-Fill Parcel “A” in Old 
Downtown adjacent to 
Village Hall 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 
 

4.  Wildwood Trails Park 
 
This land was acquired by the Village during 2005 
as an exchange for 20 acres of Village owned land 
in the NW1/4 of Section 23, at the east end of 
Crane Road. 
 
The 20-acre parcel is adjacent to Rolling Oaks 
Subdivision, now under development.  Site access 
from Oak Meadows Drive has been designed into 
Phase 2 of the subdivision. 
 

This property is ideally suited for parkland.  It is 
well located to new residential development areas 
and contains rolling terrain and woodland.   
 
In 2011, a community contest was conducted to 
name the property. Wildwood Trails Park was 
selected.  As parkland, this site can accommodate 
both active and passive recreation pursuits. The 
natural environment of the property lends well to 
nature study, walking trails, disc golf and 
picnicking.  Opportunities for a pavilion and 
restrooms also exist.  
 
  

5.  “In-Fill” Parcels within Downtown 
 
The Village owns two vacant parcels of land on 
Main Street within Downtown.  The largest parcel is 
adjacent to Village Hall.  This parcel has 129.68 
feet of frontage along Main Street and 80.98 feet of 
depth.  Part or all of the property is available for 
private redevelopment of a “storefront” type 
building incorporating period architecture.  Design 
guidelines adopted by the Village Downtown 
Development Authority (DDA) call for a two-story 
building with retail or business use on the street 
level and residential or office use for the second 
level.  This site is served by a 72-space municipal 
parking lot as well as street parking along Main 
Street.  
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Figure 7-4 
In-fill Parcel “B” north side  
of E. Main Street 
 

 
 
 
 

 

 

 

 

 

 

 

Figure 7-5 
W. Main Street Pocket Park  
Conception Plan 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7-6 
Jaycee Park [Undeveloped] 
 

 

 

 

 

 

 

 

 

 

 

 

 

The second Village-owned infill parcel is located on 
the north side of E. Main Street.  This parcel has 
about 60 feet of frontage on E. Main Street and 95 
feet of depth.  The DDA design guidelines call for a 
2-story period style building with the same 
occupancy as parcel “A”.  For each of these 
parcels, the DDA will offer a cost subsidy of up to 
$10,000 per façade if period architecture is 
incorporated with a new structure. 
 

 

6.  Larkin/W. Main St. Parcel 
 
In 2005, the Village acquired this former gas 
station/auto service garage after conducting 
environmental due diligence.  The building was 
demolished during 2006, thus removing an 
unsightly condition.  The intent for this parcel is to 
create a nicely landscaped “pocket park” that 
enhances the visual appearance of the corner at 
W. Main Street and Larkin Street.  Figure 7-5 for 
the conceptual plan for the corner. 
 

 

7.  Riverfront Vacant Land 
 
The Village of Middleville owns approximately 7 
acres of vacant land on the west side of the 
Thornapple River [Figure 7-6].  This property has 
an estimated 650 feet of frontage on the river.  
Extensive groundwater spring activity has been 
observed in this parcel that also contains significant 
upland wetland area.  The array of flora and fauna 
is high quality.  The former Village water works 
offers an interesting historical artifact and, with 
careful attention to detail, opportunity to create a 
viewing waterfall. The volume of spring water 
flowing through remnants of the water works 
remains largely unchanged throughout the year. 
 

This property lends itself well to a public river walk, 
though the design will require careful attention to 
details as regards springs and natural environment.  
The river walk and water fall at the water works 
could combine for unparalleled aesthetic 
enjoyment. 
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Figure 7-7 Eastbank 
Riverfront Development 
 
 
 
 

Potentially, portions of the site could be combined 
with adjacent properties permitting modes of high 
density residential use adjacent to this abundant 
natural environment.  Such a private development 
could use open spaces as density credit.  In 
exchange, the private developer would contribute 
to the cost of the river walk.  
 
8. Eastbank Riverfront Development 
 
The Village Downtown Development Authority has 
approved a new concept drawing for the East 
Bank/Railroad Depot area [Figure 7-7]. This is an 
exciting new redevelopment project that when 
completed will create a community gathering place 
like no other! Adding to the beautiful new Rotary 
clock and Lions Sesquicentennial Park, this design 
includes a new community pavilion, new trail 
extension and riverwalk, improved 
canoe/kayak/boat launch, additional parking, green 
space, and restrooms and gathering place at the 
Depot. So far the plan has been positively received 
in the community and the Village anticipates 
applying for a MDNR grant in 2012 for Phase I that 
includes the pavilion, trailway, boardwalk, and 
improved river access.   
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Thornapple Township  
Buildings and Land 
 
The Township owns and operates two 
public buildings, two cemeteries and a 
tract of land in the Village along the 
Thornapple River.  The Township also 
owns and operates the Duncan Lake 
Wastewater Treatment Lagoon, fully 
discussed in Chapter 12. 
 
1.  Township Hall  Located at 200 E. 
Main Street, this building was purchased 
by the Township in 1991 and completely 
renovated for office use.  The building 
was previously a grocery store.  Figure 
7-8 provides a building floor plan and 
breakdown of current space use.   
 
Township Population has increased 
significantly during the 2000-2005 
period.  Attendant to this population 
increase are increasing service 
demands placed on Township 
administrative functions.   
 

Figure 7-7 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

All space in the building is occupied.  
The floor area of the basement, now 
used exclusively for storage, can not be 
used for office occupancy due to the low 
ceiling height, lack of egress windows, 
and accessibility issues.  Absent major 
and costly construction modifications, 
the basement can not be considered a 
viable option for additional office space. 
 
In addressing long-term space needs, 
the Township has several options 
including:  
(1) acquire land adjacent to the existing 
building and expand horizontally, (2) 
add a second story to the existing 
building (3) acquire a site for a new 
building and sell the existing building or 
(4) consider a new building in 
combination with the Village 
government.  As stated earlier in this 
chapter, option #4 creates a convenient 
“one-stop” venue for all residents and  
 

 

 

                         Figure 7-8 
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results in savings from services 
consolidation.  The existing building 
could be sold with the proceeds from the 
sale applied to the cost of the new 
facility.  In the future, the Board of 
Trustees should consider 
commissioning a space needs study.  
Such a study would document future 
space needs and would provide 
comparative cost estimates for options 
1-4 reviewed above. 
 

2.Thornapple Township’s Emergency 
Services Building  This modern 
structure was built during 2004 and 
houses the fire and ambulance 
personnel and equipment. Offices, 
conference room and training rooms are 
located on the upper level and are 
accessed from the High Street parking 
facility.  The lower level contains the 
equipment garage [5 double bays], as 
well as kitchen, showers, de-
contamination room, laundry, exercise 
room, sleeping quarters, and 
mechanical room. 
 
This facility services all of the Village, 
Thorn-apple Township, the west one-
third of Irving Township and all of 
Yankee Springs Town-ship.  [Yankee 
Springs has an auxiliary fire station]. 
 

Even with significant growth occurring 
and projected to occur in the service 
area, this emergency services building 
should afford excellent accommodation 
of equipment and personnel throughout 
the planning period. 
 

The Township also owns one acre of 
land at the east end of Crane Road in 
Section 24.  This parcel is used by the 
Fire service for so-called “flash-over” 
training for firefighters.  Two large metal 
structures on site offer intense, 
contained fires into which fire fighters 
enter for their first hand experience 
about the dangerous fire “flash-over”.  
This training gives fire fighters 
experience in identifying and dealing 
with flashovers.  Many other fire 
departments have used this facility  
 

 

 

 

 
New Emergency Services Building built in 
2004 
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3. Township Cemeteries  The two 
Township cemeteries are Mt. Hope and 
Parmalee. 
 

 

 
 
                     Mt. Hope Cemetery 

 
 

 

Mt. Hope Cemetery has significant 
vacant land area and unused plot areas.  
Based on demand estimates of over 15 
plots per year and the ever increasing 
use of cremating, Mt. Hope Cemetery 
will meet local needs for several 
decades. 
 

 

 

 

 

 

 

 

 
 
                    Parmalee Cemetery 

 

 

 
Parmalee Cemetery has no available 
plots and is strictly a maintenance 
facility. 
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The Scenic River and 
Township-Owned  
Shoreline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  Vacant Riverfront Land  The land purchased for the 
new Thornapple Township Emergency Services building 
included about 9 acres that were not used.  This vacant 
land has some 1,300 feet of shoreline along the 
Thornapple River.  Much of the vacant land is in the 
100-year floodplain or wetland.  However, the land is 
wooded and extremely valuable for public walking trails, 
river access and passive enjoyment.  The future of this 
vacant land requires a detailed plan and then 
implementation to assure long-term public use and 
enjoyment. 
 
5.  Barry County Land  The only County-owned land in 
the Village or Thornapple Township is that owned and 
operated by the Barry County Road Commission 
[BCRC].  Specifically, the BCRC operates a sand and 
gravel borrow pit on 40 acres of land on the south side 
of Finkbeiner Road in the NE ¼ of Section 21.  Given 
the large land area, this land use may be active through 
the planning period.  The Township should encourage 
the BCRC to engage progressive site reclamation so the 
property can be put to a viable end use. 
 
6.  Public Library  The public library serving the Village 
of Middleville and Thornapple Township is located within 
the High School building, owned and operated by the 
Thornapple-Kellogg Public School District. 
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Chapter 8    

   

A VISION FOR  
THORNAPPLE TOWNSHIP 
Planning Goals and Policies 
 
 
Chapter Contents: 
 
Introduction 
Farmland 
Natural Environment 
Recreation Lands/Open Spaces/Trails 
Economic Base  
Land Use 
Community Facilities 
Sanitary Sewer and Water Supply 
Transportation 
Character, Aesthetics and Design 
Managing Change 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 
 

Prior to creating an update of the 1991 

plan for future land use, parameters for 
current planning require definition.  
Planning goals are general, across the 
board statements concerning the future.  
They create the future vision of 
Thornapple Township. Development 
policies present the ways and 
approaches for management of future 
change.  Policies may address 
programming, geographic areas, public 
investment and community design.   
 
Thornapple Township has experienced 
significant population growth and 
physical development since adoption of 
the 1991 Master Plan.  Factors such as 
ever increasing traffic volumes on the 
road network and conversion of farm 
and fallow lands to large lot residential 
use are changing the character of 
Thornapple Township.  New residents 
are seeking a “rural character” 
environment in which to live.  This 
obvious trend creates a dichotomy.  On 
the one hand, people want rural 
amenities.  On the other hand, these 
people build new houses and accessory 
buildings on previously vacant rural 
lands thereby changing forever the 
“rural” character. 
 
The Thornapple Township Planning 
Commission recognizes the high order 
responsibility it has to plan for and 
manage change consistent with desires 
of residents expressed in 1996 and 
2001 opinion surveys yet conform to 
sound planning principals and 
requirements of Michigan law and the 
Constitution of the United States. 
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The goals and policy statements offered in this chapter afford guidance for today’s 
decision- makers and for the future. Of paramount concern for each decision, “does the 
development, as presented, conform to established goals and policies of the 
Township?”  The Planning Commission hereby establishes the following goals and 
policies: 
 

    
             

FARMLAND - GOAL 
                Thornapple Township has 
                   large and significant areas 
        containing prime farmland. 
        These lands should be 
             reserved for continuing   
        agricultural use during the 
        2007 – 2020 planning period. 

Farmland Policies 
 
(1)    Consistent with law, zoning standards employed by the Township will limit non-  
         agricultural use of prime farmland. 
 
(2)    Farmland retention incentive programs, such as use of PA 116 of 1974, as  
         amended will be actively encouraged. 
 
(3)    Purchase of farmland development rights (PDR) programs via Barry County will be   
        encouraged, however, farmlands close to developing areas should not be included  
        in the PDR program. 
 
(4)   To the extent limited by law, the Township in collaboration with the Village of   
        Middleville, will evaluate use of Transfer of Development Rights (TDR).  This is a   
        market based program whereby part or all of development rights on prime farmland   
        could be “sold” and applied on development property within areas fully served by   
        public infrastructure. 
 
(5)    All areas of prime and important farm land soils should be preserved by prohibiting   
        private roads, subdivisions and site condominium development.  Property splits will   
        be limited to those allowed by the Land Division Act. 
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        NATURAL ENVIRONMENT - GOAL 
            
          A central purpose of the Township plan is  
      to protect and conserve the Township’s  
          abundant natural features and resources.   
 
  
 
     
 

Natural      Environment Policies 
 
Groundwater Quality Protection.   In collaboration with the Barry-Eaton Health 

Department, the Township will implement 
specific standards to protect and maintain 
groundwater quality.  Specific topics, such as 
areas of elevated nitrates and arsenic, will be 
studied and collaborative measures 
implemented. 

 
Surface Water Quality.  Management of soil erosion, point and non-

point sources, elimination of improperly 
functioning private wastewater disposal 
systems and other measures intended to 
prevent degradation of surface water quality 
will be studied and implemented. 

 
Shorelands.   Along the Thornapple River and tributaries, 

shoreland disturbance will be discouraged.  
Removal of trees, natural shoreland vegetation 
and soil disturbance diminishes wildlife habitats 
and prompts soil erosion into the surface 
water.  The Thornapple River Watershed 
Council will be consulted for which best 
management practices that should be 
implemented for these areas. 

 
Wetlands and Floodways.   Permanent and ephemeral wetlands shall not 

be disturbed or removed by earth fill.  Defined 
100 year flood plain areas shall not be 
diminished by volume.  These areas provide 
unique natural settings for human enjoyment 
and habitat for mammals, amphibians and 
invertebrates. To the extent possible, wetland 
and floodway should be placed in public 
ownership or be preserved by use of 
conservation easements. 



M a s t e r  P l a n   2 0 1 2                                           A Vision for Thornapple Township - 8 

                                                                           8-4 

Woodland.   Clear cutting of established woodlots of 5 or 
more acres in size should be prohibited in favor 
of best woodlot management practices.  
Residential and other types of development 
that occur on wooded sites will be required to 
engage in minimal tree clearance to conserve 
woodlot amenities. 

 
Wildlife Habitat.   The impact of proposed development on 

existing wildlife habitat should be evaluated 
when rendering land use decisions.  Whenever 
a tract of land has documented habitat areas, 
the design and layout of any development on 
that tract should respect habitat areas and 
migration routes. 

 
Viewsheds.   The Township and Village have locations 

blessed with exceptional scenic views.  
Locations affording such views should be 
preserved from private development and 
placed in public ownership, thus preserving a 
high value aesthetic resource for future 
generations. 

 
 
 
 
 
 
 
 
 
 
 
                       
RECREATION LANDS, PASSIVE  
OPEN SPACES AND TRAILS – GOAL 
            

Create a network of passive open spaces 

with trail links and active recreation facilities. 
 

Policies 
 
(1)  The Township, Village of Middleville and the Thornapple-Kellogg Public School  
       District have collaborated in establishing the Thornapple Area Parks and   
       Recreation Commission, (TARPC).  This organization should continue to  
       spearhead youth and adult active recreation programs. 
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(2)   Areas containing significant natural features will be placed in local government  
       ownership or preserved by way of permanent conservation easements. 
 
(3)  The Township, in collaboration with the Village and the Barry County Parks and              
       Recreation Commission, should acquire strategically located sites for active   
       recreation facilities within the next decade.  As population growth and development   
       occurs, acquiring such land will become increasingly more expensive and difficult.    
       Acquisition of future recreation sites should be given a high priority. 
 
(4)  The Paul Henry Thornapple Trail should be extended northward from Main Street in  
       the Village to the north Township boundary, along the route of the former Michigan   
       Central Railroad. 
 
(5)  Trail and pedestrian links should be extended from the Paul Henry Thornapple Trail  
       to residential developments in the Township and in the Village of Middleville, thus  
       creating a useful network of pedestrian trails. 
 
(6)   Public park and conservation land along the Thornapple River linked to the Paul  
       Henry Trail should be acquired and include boat and canoe access, family  
       picnicking, nature study and wildlife protection area. 
 
 
 
                ECONOMIC BASE – GOAL     

Thornapple Township, in collaboration 
with the Village will vigorously pursue a 
diverse economic base and full employ- 

             ment. 

  
 

Economic Base Policies 
 
(1)  Land for diverse industrial use will be identified in the future land use element to  
       accommodate growth of industrial investment, provide local employment and a  
       stable tax base. 
 
(2)  The “old downtown” of the Village should be transformed into a multi-use, economic  
       center for specialty retailers, finance, medical care and health, personal services,  
       eating, local government services, culture and a community special events venue. 
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(3)  The Township and Village should continue collaboration and support for the Barry  
       County Economic Alliance with emphasis given to growth of firms already doing  
       business in the County. 
 
 
 
 
               LAND USE - GOAL 
 
                      As physical change occurs, assure 
               each new use of land is compatible 
               with the neighborhood and does  
               not over-burden community infra- 
               structure. 
 
 
 
 
M-37 Frontage Lands.    The Planning Commission does not believe lands 

fronting highway M-37 should be distinguished from 
other lands fronting county primary roads which also 
experience high traffic volumes. Future land uses 
planned for M-37 frontage lands will be consistent 
with uses planned on adjacent, non-frontage lands. 

 
Residential Use.   Residential development density should respect 

existing land divisions for residential use density.  
Residential development in prime agricultural areas 
should be limited to those permitted by the Land 
Division Act (PA 591 of 1996, as Amended).  Cluster 
residential development served by common waste 
water and water supply with open space will be 
encouraged to preserve rural character.  Small lot and 
multiple family residential land uses will be planned 
within the Village and joint planning area. 

 
Commercial Use.   Retail and service uses will be planned for areas now 

served, or easily served, by public sanitary sewer and 
water supply primarily within and near the Village of 
Middleville. 

 
Industrial Use.   Land for future industrial and heavy commercial land 

uses will be planned in location(s) served by public 
utilities, class A, all-weather roadways and high 
capability fire protection. 
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                    COMMUNITY FACILITIES - GOAL 
  
           As the community changes, com- 
           munity facilities will be improved 
           to provide optimum service for all 
           residents. 
 
 

Community Facility Policies 
 
 
Public Safety. Maintain and improve fire protection and life safety services 

at high service levels. 
 

Consider enhancing services for law enforcement and crime 
prevention. 

 
Assure all new development has adequate water supply for 
fire protection. 

 
Public Schools. K-12 education facilities progress in the Thornapple – 

Kellogg and Caledonia school districts should be maintained 
to foster high academic achievement. 

 
Public Library. Study options for a free-standing, multi-use public library 

facility within or adjacent to old downtown Middleville, 
possibly in concert with a community center or consolidated 
municipal building. 

 
Public Administration.    As the Middleville/Thornapple community grows, service 

demands on local government administrative offices will 
increase.  A consolidated Village/Township administrative 
facility may offer cost savings for delivery of local 
government services.  This approach should be given 
serious study and consideration. 
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        SANITARY SEWER AND 

WATER SUPPLY – GOAL 
 
Safe, healthful disposal of sanitary 
wastewater and water supply for 
domestic use and fire protection 
will be required for all new land 
uses. 

Policies 
 
Public Sanitary Sewer/Wastewater Treatment  Public sanitary sewer and treatment 
will be required, whenever feasible but mandatory for new multiple family, office, 
commercial, industrial and institutional use of land. 
 
Common Wastewater Collection and Treatment  In situations where individual on-
site septic tank/drainfield systems are not permitted, engineered common service 
systems will be considered provided that (a) wastewater collection lines are designed to 
municipal standards, (b) collection system is designed for eventual connection to public 
sanitary sewer when available to the parcel and, (c) the treatment system is maintained 
by the Township and the cost of operation is fully assessed to users of the system.  All 
such systems will require approval of the Barry-Eaton Health Department or Michigan 
Department of Environmental Quality and the Thornapple Township Board of Trustees. 
 
Water Supply  In situations where individual well water sources are not permitted, a    
common water supply system built to municipal standards will be required including fire  
protection. These water systems will be operated and maintained under agreement with 
the Township with full costs assessed to system users.  They will also be designed to 
connect with a public water supply or adjacent similar system if and when available. 
 
Existing residential subdivisions, site condominiums or other uses of land experiencing  
issues with wastewater disposal will be served with public sewer during the 2007-2020  
planning period. 
 
The Duncan Lake wastewater collection and treatment system This system, 
operated by the Township, will be improved and expanded to serve all properties on 
and adjacent to the lake.  Nearby large tracts of land are not intended to be served 
during the 2007- 2020 planning period. 
 
Concurrency Policy   Intense development requiring public sewer and water supply   
will not be approved by the Township unless such services are provided before or 
concurrent with such development. 
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       TRANSPORTATION – GOALS 
 

Provide the best possible primary 
and local road system. 

TRANSPORTATION POLICIES 
 
Continue regular liaison with the Barry County Road Commission to establish road 
maintenance and improvement priorities. 
 
Encourage public streets in all new residential developments and discourage use of 
private streets, except in the condominium form of development wherein private road 
maintenance is assured. 
 
Encourage conversion of existing private roads to public streets or at a minimum, to 
bring them to current private road standards. 
 
Access to all state highway and county primary roads from frontage lands should be 
strictly controlled to assure minimal side friction, points of traffic conflicts and to 
preserve roadway safety.  
 
Support expansion of demand responsive public transit services as population 
increases.   
 
 
 
          COMMUNITY CHARACTER, 
       AESTHETICS AND DESIGN – GOAL 
 
       Rural Character and natural features of 
       the Township will be sustained via  
       careful growth management and  
       insistence on high quality design for all 
       types of new development. 
 
 

COMMUNITY CHARACTER POLICIES 
 

(1) Rural character in significant portions of the township will be maintained by 
preserving farmland, requiring low density, low impact housing development 
in outlying areas and directing more intensive forms of land use to the Village 
and immediate environs. 

(2) High quality design and aesthetic standards will be required of all new 
development or redevelopment to enhance community character.  Zoning and 
related land development ordinances will be modified to heighten design and 
aesthetic standards. 
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                  MANAGING CHANGE - GOAL 
 
        The Planning Commission, in  
        collaboration with the Board of 
        Trustees, Village Planning 
        Commission and other  
        government agencies, will  
        carefully manage future change 

and development. 
 

 
 
 
     GROWTH MANAGEMENT POLICIES 
 

(1) The Planning Commission will be proactive in recommending changes to the 
Township Code of Ordinances intended to address land use issues and 
assure sound development practices. 

(2) Public notice to residents will be given for each new development requiring a 
zoning change or special land use consideration.  As regards site plan review, 
notice will be given where the proposed use may create serious, negative 
impacts or is large scale. 

(3) The Planning Commission will work on an on-going basis with the Village 
Planning Commission, especially growth in close proximity to the Village. 

(4) On at least 5-year intervals, the Planning Commission will convene public 
workshops to review tenets of the Master Plan and consider needed 
adjustments. 
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Chapter 9 
        

FUTURE LAND USE PLAN  
FOR THORNAPPLE TOWNSHIP 
 
Introduction 
Future Land Use Categories 
Duncan Lake Area Future 
       Land Use  
Northeast Area & Cherry 

Valley/Harwood Lake Area 
Future Land Use 

Mineral Extraction Area &  
Vicinity Future Land Use 

Finkbeiner Road Corridor 
Future Land Use 

Prime & Important Farmland 
Areas Future Land Use 

Agricultural/Residential Area 
Future Land Use 

M-37 Corridor Future Land Use 
Joint Planning Area 
Transfer of Development Rights 
 
 
          
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INTRODUCTION 
 

Management of development in a 

community such as Thornapple 
Township requires a well-defined future 
land use plan supported by sound 
planning rationale.  Thornapple 
Township is significantly influenced by 
in-migration of people from the Grand 
Rapids metropolitan area, hence the 
continuing construction of new housing.  
The Township has unique features to be 
addressed in the Future Land Use Plan 
including: 1) the Thornapple River 
valley, (2) prime and important farmland, 
(3) pockets of suburban development 
(e.g. Duncan Lake area, Hilltop 
Subdivision, Mulberry Hills and Boulder 
Creek, and (4) large areas of 
sand/gravel mines.  In addition, the 
existing highway M-37 traversing 
north/south across the Township and a 
proposed east/west arterial highway will 
create subtle development influences.  
Finally, special treatment is given to the 
Joint Planning Area [JPA]. 
 
In preparing this Future Land Use Plan, 
the Township Planning Commission has 
drawn on considerable data resources 
including history of the area, natural 
resource inventory, population, 
economic information and a pattern of 
existing land use.     
 
The Plan and companion narrative is 
based on conclusions from the 
Commission’s review of data and 
knowledge of present day Thornapple 
Township.  Map 9-1 presents the 
physical plan for land use by location 
and density.  The companion narrative 
explains the Commission’s rationale for 
the plan as presented.   
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This narrative accompanying the Future Land Use Plan addresses the various unique 
locales within the Township.  In addition, the Planning Commission has engaged in 
close collaboration with the Village of Middleville Planning Commission to detail future 
land use for the so-called “Joint Planning Area” [JPA]. 
 
The JPA, in the judgment of the Township and Village Planning Commissions, is the 
area in which urban and suburban density land uses will occur.  The reasons for 
creating the JPA are several, including: 
 

1) Collective desire to contain sprawl in favor of a more compact growth pattern,  
2) A common plan permits setting of an urban growth boundary (JPA limits) in 

which new development can be authorized concurrent with extension of public 
water and sewer services,  

3) The Township has ample undeveloped land in the JPA whereas the Village 
owns and operates public water and sewer utilities to serve areas in the JPA 
(the Village has little remaining undeveloped land),  

4) The Village and Township are equally influenced by M-37 and the proposed 
east/west arterial roadway connecting with US 131,  

5) A common land use plan for the JPA forms the basis for cooperative decision-
making and orderly expansion of the Village into the JPA. 

 
 
FUTURE LAND USE CATEGORIES 
 
A portion of the Township’s Future Land Use Plan has been compiled in collaboration 
with the Village of Middleville.  Specifically, that geographic area identified previously 
as the “Joint Planning Area”.  This area is bounded by Robertson Road on the east, 
Garbow Road on the north, Scales Prairie on the west and the south township 
boundary, a total of about 10 square miles.  Thus, substantially more future land use 
categories are included in this plan update than are found in the previous 1991 
Township Plan.   
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A - Agricultural  
 
Areas of prime and important farmland 
soils on which active crop, animal 
production (including intensive livestock 
operations) or specialty farming is 
currently evident.  One and one-half- 
acre minimum lot areas. Subdivisions, 
site condominiums or open space 
residential developments will be 
allowed in these areas but only if 
served with public roads.  Private 
interior roads will not be allowed for any 
reason. 
 
A-R - Agricultural – Residential  
 
This category includes mixed uses in 
which crop, animal production and 
specialty farming (not intensive 
livestock operations) would occur as 
well as homes on 1.5 acre minimum 
parcel size.  Subdivisions, site 
condominiums and open space 
residential developments will be 
permitted in these areas.  Private roads 
would be allowed. 
 

 
R - Rural Residential  
 
An exclusively single family residential 
use category with a minimum parcel 
size of 1.5 acres or equivalent average 
density.  Subdivisions, site condo- 
minions and open space residential 
developments will be permitted in this 
area.  Private roads would be allowed.    
 
 
Very Low Density Residential  
 
Single-family detached residential use 
category permitting 1-2 dwelling units 
per acre of land with a minimum lot 
area of 20,000 square feet.  Public 
water and sanitary sewer are required 
for this category. 
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Low Density Residential  
 
This category includes single-family 
detached dwelling on lots with a 
minimum of 12,000 square feet, two 
family dwellings and cluster residential 
at a density of 3-4 dwellings per acre of 
land.  Public water and sanitary sewer 
per dwelling is required. 
 
 
Medium Density Residential  
 
This category includes a variety of 
attached and detached dwelling types 
at a density range of 4-8 dwellings per 
acre.  Residential structures may be 
developed up to 3 stories in height.  
Public water and sanitary sewer 
services are required for all medium 
density residential sites.  Medium 
density residential locations will be 
developed with respect to existing 
natural environments, take advantage 
of view sheds, be pedestrian friendly, 
and will have a full compliment of site 
amenities.  
 
 
 
 
 
 
Office 
 
The land use category will function as a 
transition use between commercial use 
categories and the several residential 
categories.  Typically, this category 
would be applied in locations of small 
parcel size or that are in close proximity 
to existing residential use. 
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Highway Commercial 
 
The most generous of commercial use 
categories incorporating a broad array 
of office, retail and personal service 
uses.  Examples of uses included in 
this category include business and 
professional offices, all types of retail 
sales and may include retail business 
with outdoor merchandise display, 
depending on site conditions.  “Big Box” 
retail businesses occupying more than 
40,000 square feet of contiguous floor 
area would not be allowed in this land 
use category. 
 
 
Light Industrial 
 
This future use category includes most 
forms of assembly fabrication, 
manufacturing, scientific and 
technology research.  Not included are 
refining of organic compounds and 
chemicals, cement and asphalt 
production or recycling activities, mining 
of aggregates, stone or metals, power 
generation and similar activities 
involving significant emissions of dust, 
odors, fumes or noise due to outdoor 
equipment operations common in these 
categories. 
 
 
 
Public Facility 
 
All publicly owned and operated 
institutions including local government 
offices, public safety facilities, public 
schools, colleges, county, state or 
federal facilities and the companion 
property. 
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Public Open Space or Natural Areas 
Needing Protection 
 
Land areas that include Thornapple 
River shoreline within 50 feet of the 
rivers edge, 100-year flood plain, 
regulated wetlands (5 or more 
contiguous acres), areas with 
significant relief (slopes of 12% or 
greater) and areas containing rare or 
endangered fauna, flora or habitat for 
wildlife species.  The objective for this 
category is to identify areas that should  
be in public ownership for purpose of 
long-term protection and preservation.   
 
Typically, as land is developed, portions 
of the development site identified in this 
category would be conveyed into public 
ownership or will be included in some 
form of permanent conservation 
easement.  For Thornapple riverbank 
areas within the established Joint 
Planning Area, the objective will be to 
create public ownership to include 
eventual pedestrian walkways and trails 
adjacent to the river. 
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DUNCAN LAKE AREA FUTURE LAND USE 
 

Based on evaluation of existing land use, soil conditions, road pattern and 
current sanitary sewer service capacity, the Planning Commission  
concluded the following: 

 
 Soils immediate to the lake and vicinity are not typically suited for individual on-

site wastewater disposal systems.  
 
 Except for lake front plats, back lots and a scattering of nearby rural large lots, 

most lands in area are used for cash crop and animal feed production. Some of 
these lands have prime and important farm land soils. 

 
 A draft sanitary sewer and water supply plan was made in 2002. The sanitary 

sewer plan included three service area options. A water distribution plan was 
also made. No follow up action has been taken on these utility service plans.  
Current financial status of the wastewater collection and treatment system does 
not provide for capital expansion to add capacity.  

 
 Current service capacity of the sewer collection/treatment system is limited, 

serving about 135 customers with a maximum capacity estimated at 150-160 
homes.  

 
 Any form of new development in the vicinity of Duncan Lake, other than very 

large lot residential, will require new sanitary sewer collection lines and 
expansion of capacity at the existing treatment lagoons.  This initiative would 
require re-evaluation of planning conclusions made for this area. 

 
 
 
 
Analysis of Area: 
 
Given physical conditions of soils limiting individual site wastewater disposal in this 
area and limited capacity of the existing public waste water treatment system, the plan 
for future land use should not encourage significant increase in housing, other than 
large lot rural home sites at locations on which on-site wastewater disposal is 
approved by the Barry-Eaton Health Department.  
 
 
Future Land Use Plan: 
 
Beyond the existing sanitary sewer service area, Agriculture will be the predominant 
land use with limited development of large lot homes sites.  Expansion of the 
Township’s wastewater collection and treatment system is not anticipated during the 
2007 -2020 period, except if service is extended to existing neighborhoods on the west 
side of the lake. 
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NORTHEAST AREA & CHERRY VALLEY/HARWOOD 
LAKE AREA FUTURE LAND USE 

 
Sections 1, 2, 11 and 12 in the northeast, east and south ½ of Section 29 and    
32 are included in this discussion.  These areas currently exhibit significant    
large-lot home sites with limited agriculture activities.  The Planning Com- 
mission has concluded these areas should continue as rural residential for  
the following reasons: 

 
 The northeast area of the Township has generally good soils types for on-site 

wastewater disposal systems on large lots.  
 
 The northeast area has experienced significant land division and subdivision 

activity the past few years, though many large tracts of land remain. Crop 
production and animal grazing lands are evident on most large tracts.  

 
 The area west of Cherry Valley Road, south of Jackson and surrounding 

Harwood Lake contains soil types generally suited for on site wastewater 
disposal systems. This area has also experienced land division activity. 

 
 Some agricultural lands used for crop production remain in this area, however 

most do not contain soils types considered prime or important.  
 
 
Analysis: 
 
The northeast area since 1991 has been planned for “rural residential” use, consisting 
of 1.5-acre home sites. While the 1.5-acre minimum would be acceptable on most 
tracts, the practice should be modified in location having soil types are less suitable for 
on-site wastewater disposal to require not less than 1.5 acre minimum for each home 
site, unless some form of open space residential development is proposed. 
 
Lands adjacent to Harwood Lake are largely developed for single family home sites. 
Back lands and the area between Harwood Lake and Cherry Valley Road have been 
converted to large lot rural home sites. Few large tracts remain, except along Jackson 
Road. 
 
Future Land Use Plan: 
 
Both the Northeast Area and the Harwood/Cherry Valley areas should be retained 
exclusively for rural residential home sites. New policies regarding (1) preservation of 
natural features, (2) pre-evaluation of soils for on-site wastewater disposal systems to 
establish minimum parcel sizes, (3) private road extensions from existing gravel roads, 
(4) connectivity between private roads, and (5) a 1.5 acre minimum parcel area should 
be implemented.   
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MINERAL EXTRACTION AREA  
& VICINITY FUTURE LAND USE 

 
The Planning Commission has overseen sand and gravel mining in the 
southwest corner of the Township.  Similar operations exist in 
adjoining Leighton Township.  Conclusions about the area are as 

      follows: 
 
 About 420 acres of land in the southwest corner of the Township along 

Patterson Road and Jackson Road have been mined in the past or are currently 
being mined, primarily in Section 31 and the south ½ of Section 30. 

 

 Most sand and gravel mining activity within these areas will be concluded in 2-4 
years, though future mining may occur in the SW ¼ of Section 31. 

 
 An existing asphalt plant in Section 30 is expected to remain as an active use 

through November of 2012. 
 
 Leighton Township’s Section 36, immediately west of Patterson Road abutting 

Thornapple Township, also has active sand and gravel mining. This area of 
mining is expected to continue for 8-10 years, with progressive reclamation.  
Future “lake side” residential use is planned by Leighton Township. 

 
 In Yankee Springs Township, at the southeast corner of the Patterson 

Road/Bass Road intersection, a large industrial building has been established.  
The Yankee Springs Township plan designates about 160 acres of land 
adjacent to this use for future industrial use. 

 
 
 
Analysis: 
 
The Township Planning Commission has engaged careful review of mining activity 
since 2000, requiring adequate “free-board” between groundwater and finished ground 
elevation of reclaimed parcels. This provides for a variety of land re-use alternatives. 
 
 Lands mined prior to 2000 (mostly west of Leeks Lake), were excavated to near the 
ground water elevation, making reuse of this area difficult. 
 
The 2004 Leighton Township Comprehensive Plan says of the adjacent Section 36 
mining lands… “It is anticipated this area will be developed residentially when 
operations are complete, the gravel pit will be converted into a man-made lake and 
homes will have lake frontage”.   
 
The Gun Lake Area Sewer and Water Authority [GLASWA] provides service to the 
corner of Patterson/Bass Road intersection. Discussions with the Authority’s manager 
revealed the GLASWA could provide service north of Patterson if the proponent paid 
the full cost of necessary infrastructure improvements. 
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Future Land Use Plan: 
 
The Future Land Use Plan for this area should be Rural Residential. If municipal utility 
services (public sewer and water) are made available to this area, then the adopted 
plan could be amended to permit denser or cluster form of residential use, perhaps 
including support commercial and use of a reclaimed Leek’s Lake as a water feature.  
In any event, no consideration of amending this plan for this area should occur unless 
municipal sewer and water services are assured. 
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PRIME AND IMPORTANT FARM LAND AREAS FUTURE LAND USE 
 

  Thornapple Township includes areas of existing large-scale farming or   
   prime and important soils types.  The Planning Commission believes 
   these prime soils should be preserved and kept from conversion to   
   home sites in the planning period 2007 -2020.   
                        
 The Commission concluded: 

 
 County wide soils information has been well defined as to capability. A detailed 

soils map has been prepared for all of Thornapple Township and included in 
this chapter as Map 9-2. 

 
 Prime and Important farmland soils have been located throughout the 

Township. Lands with prime and important classification comprise 
approximately 4,100 acres within Thornapple Township outside of the JPA, 
though perhaps 20% of this acreage has been divided into parcels on which 
homes are now built. 

 
The most prominent areas containing prime and important farmland soils are 
west of the Village within “Scales Prairie” and in Sections 3, 4 and 5 at the north 
limits of the Township. 

 
 
Analysis: 
 
Current trends regarding land division and development in rural areas indicate 
continuation of decades-long trend to divide large tracts of farmland for home sites.   
 
Large tracts of active farmland need to be retained, since only large fields are viable 
for cash crops, growing feed corn and hay and for animal waste application, the 
primary agricultural activities within Thornapple. 
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Future Land Use Plan: 
    
Large tracts of farmland (40+ acres) with prime or important soil types need to be 
retained in Agricultural use. The plan’s stated policies and subsequent implementing 
ordinances should prohibit use of private roads within these areas, thus limiting land 
division activity. Moreover, innovative County level or local level techniques using 
transfer of Development rights [TDR] from prime farm areas to more suburban or 
urban settings should be pursued. The Township Planning Commission in 
collaboration with the Village Planning Commission should act to create a TDR system 
being “development rights” from prime soil land to areas within the Joint Planning 
Area. 
 
 
 

AGRICULTURAL/RESIDENTIAL AREA 
  
The Planning Commission recognizes that not all rural areas have soil types in prime 
and important classification.  The 1991 Plan allocated significant areas for mixed use 
of agriculture and rural, large lot home sites. 
 
The Commission concludes that a significant portion of these “AR” designated lands 
within the 1991 Plan included prime and important farmlands.  These areas in this plan 
update are excluded from the “AR” areas and shown with the “A” areas. 
 
 
Future Land Use Plan: 
 
Rural areas of the Township not included in the “A” or “RR” categories can continue as 
Agricultural/Residential mixed use areas.  Croplands and limited animal production 
can continue along with rural home sites of 1.5 acres or more.  Private roads meeting 
Township standards, land divisions, subdivisions and site condominium development 
would be permitted in “AR” planned areas.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 



M a s t e r  P l a n   2012                                     Future Land Use Plan for Thornapple Twp. - 9  

                                                                      9-15 

M-37 CORRIDOR 

 
M-37 is a state trunk line traversing Thornapple Township from the south in Section 35 
northwesterly to 108th Street, bisecting Sections 4 and 5.  This route segment is about 
6.5 miles in length.  M-37 functions as a regional arterial highway primarily intended to 
serve through traffic with limited direct access from abutting properties.  It is estimated 
there are over 100 parcel ownerships along M-37 within Thornapple Township 
(excluding the Village), including several parcels over 40 acres in size.  Chapter 16 
presents the M-37 corridor access management plan.  
 
Intensive types of land use are not planned for the M-37 corridor except within the 
Village and Joint Planning Area. 
 
The Planning Commission concluded that “strip type” intensive development along the 
M-37 corridor in the Township is not an appropriate form of land use for several 
reasons.  Public or governmental interests reflected in this position include:  
 
 

(1) Non-agricultural and non-large-lot residential uses along M-37 frontage 
create higher levels of traffic generation, requiring significant highway 
capacity improvements, or risking lower level of service and higher potential 
for accidents,  

(2) Strip development of M-37 frontage lands will adversely impact adjacent 
backlands, especially residential uses, 

(3) There is and will be no need during the 2007 -2020 period to develop 13 
miles of frontage lands to uses other than agriculture and large-lot-
residential, since adequate areas for intensive development exist in the 
Village and JPA,  

(4) The existing character of areas in Sections 4, 5, 9, 34 and 35 is very rural, 
(5) Public water and sanitary sewer services required for all urban/suburban 

forms of land use will not be available to these areas during the 2007 -2020 
period. 

 
 
 
 

ZONING PLAN 
 
Section 33, (2), (d), of the Michigan Planning Enabling Act (Act 33 of 2008) requires 
that Master Plans adopted after September 1, 2008 include a Zoning Plan to explain 
how the future land use categories in this Plan relate to the zoning districts 
incorporated in the Township’s Zoning Ordinance.  The following table relates the 
more general future land use categories with the zoning districts and discusses 
features and factors to be considered in reviewing requests to rezone lands in the 
Township consistent with this plan. 
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*  There are several overlay zoning districts that do not directly correlate with the future land use designations, but which may be 
optional or required under specific circumstances. 

 
 
In considering a request to rezone property in Thornapple Township, the Planning 
Commission must consider the future land use map and the future land use descriptive 
narrative of this plan.  The foregoing table should be used to evaluate the degree to 
which the proposed rezoning is, or may be, consistent with this plan together with an 
evaluation of the specific request.  The proposed rezoning decision should also 
consider whether the proposed site may be reasonably used as it is currently zoned, 

Future Land Use 
Categories 

Supporting and 
Compatible Zoning 

Districts 

Additional 
Potentially 

Compatible Zoning 
Districts 

Evaluation Factors and Features 
to Determine Eligibility for 

Additional Potentially Compatible Zoning Districts 

Agricultural  A, Agricultural  

 

 

Agriculture-
Residential  

AR, Agriculture-
Residential 

Rural Residential RR, Rural Residential 

Very Low Density 

Residential 
RE, Residential Estates 

Low Density 
Residential 

R-1, Low Density Single 
Family 

Medium Density 
Residential 

R-1, Low Density Single 
Family 

R-2, Medium Density 
Single Family 

If development is compatible with adjacent land uses, 
supports the intended character of the proposed district 
and will be served with public water and sanitary sewer 
facilities 

R-3, Multiple Family 
Residential 

If public sewer is provided and new development 
includes open space and pedestrian amenities and is 
formed into a walkable community; and if adjacent to 
land already zoned R-3 

R-4, Manufactured 
Home Community 
Residential 

If public sewer is provided and new development 
includes open space and pedestrian amenities and is 
formed into a walkable community; and if adjacent to 
land already zoned R-4 

Office O, Office  

Highway Commercial C, General Commercial  

Light Industrial I-1, Light Industrial  

Public Facility Develop new district 

The intent is that land remain in public use; however, if land were to become 
developed for other purposes, it should be developed under the AR district, the 
predominant zoning district surrounding lands designated Public Facility.  
Otherwise, the Township may develop a new zoning district 

National Wetlands 
Inventory 

None 
This is not a future land use designation, and is only illustrated as an 
informational overlay to show approximate and potential wetland conditions 

Public Open Space 
or Natural Area 
Needing Protection 

Develop new district 

The intent is that sensitive natural lands be protected from the encroachment of 
development; however, if land were to become developed for other purposes, it 
should meet the requirements of the NR, Natural River and Shorelands Overlay, 
if applicable, and the predominant zoning district surrounding the property.  
Otherwise, the Township may develop a new zoning district 
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whether the proposed site is an appropriate location for any and all of the land uses 
that might be permitted within the requested zoning district, whether there may be 
other locations in the community that are better suited to accommodate such uses and 
any potential detrimental impact on the surrounding property that could result from the 
proposed rezoning. 
 
In all cases, this Zoning Plan should be applied as a guideline for the Planning 
Commission subject to the appropriate application of the discretionary authority 
permitted to the Planning Commission and Township Board by statute, case law and 
good planning practice.  Nothing in this Zoning Plan will preclude the Planning 
Commission and Township Board from considering amendments to this Master Plan to 
better serve the public interests of the community. 

 
 
 

JOINT PLANNING AREA [JPA] 
 
 
Other than limited large lot rural residential and cluster-type “open space residential 
development” in the rural areas of the Township, most of the future changes in land 
use during the 2007 -2020 period will occur in the Joint Planning Area. 
 
During the 2005-2007  period, representatives of the Village and Township Planning 
Commissions met on numerous occasions to: (1) consider an area adjoining the 
Village for possible “common” plan treatment, (2) review common land use planning 
options, (3) fashion geographic limits for a common plan, (4) conclude a favored future 
land use plan, (5) evaluate capacity and potential for public sewer and water extension 
into the area planned in common, and (6) determine how such an approach to 
planning and growth management would be administered. 
 
The results of this collaboration is the future land use plan for the Joint Planning Area, 
a utility plan for the JPA [see Chapters 10 and 11] and a management/development 
review process for the JPA [see Chapter 17]. 
 
Map 9-3 depicts the preferred land use plan for areas within the JPA.  Shown are land 
use types as well as residential categories and densities.  The Village Master Plan 
2007  – 2020 includes identical land use categories, land use plan and densities. 
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TRANSFER OF DEVELOPMENT RIGHTS 
 
 
The availability of a legal process in Michigan to implement some form of Transfer of 
Development Rights [TDR] was considered at length by the Planning Commission.  
During joint planning sessions with the Village of Middleville Planning Commission 
relating to the Joint Planning Area, this topic was reviewed in detail. 
 
Under the Michigan Zoning Enabling Act (110 PA 2007 ), Section 503(3), if planned 
unit developments do not expressly prohibit such practice… “if requested by a 
landowner, a local unit of government may approve a planned unit development with 
open space that is not contiguous with the rest of the planned unit development” 
[similar language appeared in the Township Zoning Act, 184 PA 1943.  This act was 
repealed effective July 1, 2007 ]. 
 
The Planning Commission concluded that if Planned Unit Development [PUD] rules in 
the zoning ordinance provided for so-called “Non-contiguous PUD”, then in fact 
transfer of some or all development rights could occur from dedicated PUD “open 
space” lands to the PUD parcel on which residential development was proposed to 
occur.  Therefore, the Planning Commission, based on recommendations from the 
Joint Planning Committee, hereby establishes the following parameters for future 
Planned Unit Development Transfer of Development Rights [hereinafter PUD-TDR]: 
 
 

(1) Land areas with Thornapple Township planned for “A” – Agricultural land use 
as shown on Map 9-1 and which have prime, unique or important soil types as 
shown on Map 9-2 may be considered for inclusion as open space in a 
proposed PUD-TDR project. 

(2) Development rights are determined by actual land area less areas in public 
right-of-way, regulated wetlands and/or 100-year flood plain.  The result is “net 
land area” [NLA].  The NLA stated in square feet is then divided by 65,340 
square feet [1.5 acre minimum parcel area per home] and yields the total 
number of dwelling units that could be allowed on land to be considered as 
open space in the PUD-TDR project.  

(3) The development rights thus determined for the proposed open space land 
within the PUD-TDR can be “transferred” to the development site portion of the 
PUD-TDR project. 

(4) For any non-contiguous PUD, owners of both parcels of land must sign the 
PUD application and, prior to final PUD approval, file recordable form 
documents restricting development on the open space portion of the PUD, 
even if all development rights are not transferred. 

(5) A PUD-TDR will only be considered when open space is in “A” planned areas 
of the Township and the development site is located within the Joint Planning 
Area as shown on Map 9-3 and is served by a full compliment of public 
infrastructure and has direct access to a public roadway. 
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(6) Under the PUD-TDR program envisioned by the Planning Commission, open 

space lands are considered “donor parcels” [i.e. giving up development rights 
in favor of another parcel of land] and development sites are considered 
“recipient parcels” [i.e. receiving development rights from the donor 
parcel/open space]. 

(7) Transfer of development rights to a recipient parcel will not increase allowed 
density on that parcel more than 30% of that density allowed by the pre-PUD-
TDR zoning district [e.g., if a donor parcel is 50 acres and underlying zoning 
allows 36 dwellings based on NLA, no more than 6 additional dwellings may 
be added to the recipient parcel using PUD-TDR; alternatively, if the recipient 
parcel based on current zoning would permit a total of 100 dwellings, no more 
than 30 of the available development units could be transferred]. 

 
 
The Planning Commission will create PUD-TDR zoning ordinance provisions following 
adoption of this 2007 -2020 Master Plan.  The PUD-TDR language will reflect 
parameters 1-7 set forth above. 
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Chapter 10 
 

Wastewater 
Collection  
and Treatment  
in Thornapple 
Township 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Duncan Lake Lagoon  
         Facility 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Illustration 
of septic tank/ 
drain field system 
 

 

Excepting the 136 homes currently served by the 

Duncan Lake public sanitary sewer system, all 
homes within the Township have individual on-site 
septic tanks and drain fields to provide for disposal 
of wastewater. The only other public sanitary sewer 
system is that provided within the Village of 
Middleville. Currently, the Village system serves 
only properties located within the village limits. 
 

Expected population growth suggests Thornapple 
Township must address ways and means to assure 
wastewater from homes is properly treated before 
entering groundwater. As the number of homes 
served by on-site septic tank/drain field systems 
increase, the question of wastewater treatment and 
protection of groundwater quality becomes ever 
more important.  These privately owned, individual 
wastewater disposal systems require regular 
maintenance to function properly.  Even when 
functioning properly, septic systems release 
contaminants to the soils and in turn the 
groundwater.   
 

According to the MSU Cooperative Extension 
Service, septic systems fail for a number of 
reasons, including: (1) A system may be functioning 
properly but is located over an unprotected aquifer, 
(2) A system is not pumped on a regular basis, (3) 
Household chemicals are disposed of into the 
septic system, (4) improper use of septic tank 
cleaning additives, (5) the home is enlarged and 
exceeds the capacity of the septic system, (6) 
septic systems located less than 100 feet from 
surface waters or less than 50 feet from drinking 
water wells, (7) Septic tanks spaced too closely 
together.  
 

The Barry Eaton District Health Department 
regulates installation and replacement of septic 
tanks and drain fields. Each such installation 
requires on-site soils evaluation by a registered 
sanitarian. This process addresses physical 
conditions of soil types, water table, spacing and so 
on to avoid placing these systems in unsuitable 
locations. 
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As related to long-term management of rural area 
residential land use, two basic approaches can be 
viewed as best suited to groundwater protection.  
 

(1) Large Lot Zoning Standards 
 
The use of large lot zoning standards is 
encouraged for areas that will not be served by 
public sanitary sewer for the foreseeable future. 
This approach results in lower density of septic 
systems, greater spacing between systems and 
better separation from water wells. 
 

Since the 1991 commencement of Township 
zoning, the “A” Agricultural and “AR” Agricultural 
areas of the Township have been subject to a 1.5 
acre minimum lot size. Other areas zoned “RR” 
Rural Residential have been subject to a one acre 
minimum lot size and restrictions as to agricultural 
land use. In the future, land area included within 
100 year flood plain or regulated wetland should not 
be included in the required minimum lot area for 
any new lot or existing parcel of land when 
calculating permitted number of new home sites. 
 
The future land use element of this plan for 
addressing outlying rural residential area suggests 
a change from the 1 acre minimum lot area to a 1.5 
acre minimum lot area, keeping limitations on 
agricultural land uses. The Rural Residential zoning 
district should be amended to reflect these new 
standards.   
 

(2) Community Wastewater Systems for   
     Conventional Forms of Residential  
     Development and for Open Space   
     Residential Development 
 
Community wastewater collection and treatment 
systems are becoming more acceptable due to 
improvements in treatment technology and changes 
to governing law. Provisions for “cluster” type 
residential development are currently included 
within the Township’s zoning ordinance in the form 
of “Open Space Residential Development” [OSRD].  
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Certain “density bonuses” are built into the current 
OSRD regulations, including use of common 
wastewater treatment system to serve this type of 
residential development. There are policy and 
operational questions associated with common 
wastewater collection and treatment systems 
serving multiple individual homes.    
 
These questions include; (1) who reviews and 
approves the proposed common wastewater 
treatment system engineering design, (2) how are 
the systems to be maintained after they are built 
and placed into operation, (3) who bears 
responsibility to assure a proper level of long term 
maintenance, (4) who assumes the cost of long 
term maintenance, (5) when the system becomes 
obsolete or worn out, how is the replacement 
system to be funded, and (6) should provisions be 
made to “hook up” the common system to public 
sewer if and when it becomes available to the 
residential development.  
 

 

System Design and Approval 
 
If a residential development served by a common 
wastewater system is proposed within the 
Township, outside the Joint Planning Area, the 
design of the system requires specific public 
agency review and permit.  
 
For common wastewater collection and treatment 
system designs under 10,000 gallons per day, the 
Barry Eaton District Health Department has 
jurisdiction and approval authority regarding system 
design, construction and operation. The 
Department has adopted a Sanitary Code, effective 
April 3, 2000 that regulates such systems.  For a 
common system designed to accommodate over 
10,000 gallons per day, the Michigan Department of 
Environmental Quality has jurisdiction.   
 
Regardless of actual jurisdiction, such systems 
should not be given agency approval absent input 
by Thornapple Township, since they are integral to 
the proposed development. 



M a s t e r  P l a n   2 0 1 2                          Wastewater Collection and Treatment -10 

10-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Common System Maintenance 
  
As is the case with individual septic systems, 
common wastewater collection and treatment 
systems require regular maintenance to function 
properly and to protect groundwater.  
 
Whenever such a system is proposed within the 
Township, the maintenance requirements should be 
clearly stated.  Such maintenance is not merely one 
or more homeowners checking things out 
periodically. Different types of technology and 
treatment systems exist. Each type requires unique 
technical knowledge and skills to properly operate 
and maintain.  
 
A specific and regular process of system 
maintenance needs to be included with the initial 
proposal for use of a common wastewater 
collection and treatment system. 
 

 

Responsibility for Long Term Maintenance 
 
In addition to the maintenance methodology, the 
party responsible for regular and long term 
maintenance must be identified with the initial 
proposal. There are several possibilities. The most 
obvious party is the group of homeowners 
benefiting from use of the system. However, if this 
group is the responsible party, it must be legally 
organized via a subdivision association, 
condominium association reflected in a master 
deed, or other legally binding form or organization. 
 
Alternatively, the system maintenance could 
become the responsibility of the Township.  If this 
approach is used, the system would be operated as 
a utility, not unlike the system in place for the 
Duncan Lake Sanitary Sewer System, currently 
owned and operated by the Township.   
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Cost of Long-Term Maintenance 
 

As with any activity requiring paid labor, supplies, 
replacement parts and equipment, etc., expenses 
accrue with operation of a common wastewater 
system. At the time of initial consideration of such a 
system, clear documentation should be required of 
how the expenses of the system’s operation will be 
paid and who will pay.    
 

One organizational option addressing operational 
costs of regular system maintenance is to treat the 
system as a public utility.  The Township issues a 
periodic bill to each user. In turn, the Township 
hires a certified operator to perform regular 
maintenance functions to the collection and 
treatment system. 
 

 

Obsolescence of the Common System  
 

As with any infrastructure installation and passage 
of time, equipment ages and underground pipes 
fail. Therefore, ways and means of replacing worn 
out parts of the system must be determined.  
Typically, some form of reserve fund is established. 
Such a fund is intended to accumulate money to be 
used for capital equipment replacement when the 
system requires such work.  
 
 

Design of Common Systems for the Long Term 
 

Common wastewater systems need to be designed 
with an eye on the long term future. As the 
community grows outward, public utility system 
service areas will expand. Any common system 
built in a location beyond the Joint Planning Area 
needs to be designed in a manner that permits the 
common wastewater collection lines to be easily 
connected to public sanitary sewer, if they become 
available to the site. Moreover, the collection lines 
for common wastewater systems should be 
designed and built to municipal standards. The 
reason for this approach is to avoid a myriad of dif-
ferent materials and specifications used in 
installation of private sewer lines.   
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The Township and Common Wastewater Collection and Treatment Systems… 
 

A Policy Statement 
 

 

(1)  Thornapple Township owns and   (3)  All collection lines and   appur- 
      operates the Duncan Lake Public         tenances of a common waste- 
      Sanitary Sewer System. The          water treatment system will be 
      Township has engineering, main-        designed and built to municipal 
      tenance and administrative expertise        standards adopted by the Town- 
      to operate common wastewater        ship. 
      systems.  
         

(2)  Subject to plan approval and    (4)  When public sewer service is 
      administrative details, the Township         available to property on which 
      will assume ownership and operation        the common system is located, 
      of each common wastewater system        it will be connected to the public 
      and will bill the users cost of service,        sewer system and on-site treat- 
      including capital replacement.  Deed        ment will be eliminated 
      Restrictions will be placed on each  
      common wastewater system notifying 
      all owners the system may be connected 
      in a public sewer system in the future  
      and that the development may become  
      a part of the Village at that time. 
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Waste Water Treatment and 
Collection for the Joint 
Planning Area 
 

Waste Water Treatment.  The Village 
of Middleville owns and operates a two-
tank “Sequence Batch Reactor” [SBR] 
waste water treatment plant.  This SBR 
plant has a treatment capacity of 
500,000 gallons of waste water per day 
[i.e. 500,000 gpd].  Currently the plant 
treats about 310,000 gpd on a typical 
day.  Attendant to the SBR are 
infiltration beds.  The existing beds 
have a current MDEQ permit allowing 
up to 1,300,000 gpd of discharge.  
Once waste water passes through the 
SBR it discharges to a “finishing pond” 
in which biological action further treats 
the waste water.  From the finishing 
pond, waste water is pumped to the 
infiltration beds on a rotating basis. 
 

While treatment capacity at the SBR is 
500,000 gpd versus 310,000 gpd actual 
flow, when flow reaches 80% of 
capacity or 400,000 gpd, planning for 
an additional SBR tank module should 
begin.  The third SBR tank module 
should be designed for an additional 
250,000 gpd flow. 
 

 

Waste Water Collection.  The majority 
of future development in the JPA will be 
residential land use of various types.  A 
limited amount of commercial  develop-
ment immediately to the north and 
south of the Village limits is expected 
along M-37.   
 
The locations for proposed trunk 
sanitary sewers are depicted on Map 
10-1.  The trunk sewers are not sized 
however flow direction is shown along 

with segments requiring a lift station 
and force main.   
 

Sanitary sewer locations have been laid 
out to minimize the number of lift 
stations since these are more 
expensive to build and maintain than a 
gravity system.  If development occurs 
in areas that are not conducive to 
gravity sewer, more lift stations 
certainly can be added as cost benefit 
analysis justifies.  Ideally, development 
will occur in such a manner that the 
existing system will only need to be 
extended a short distance.  If 
development should occur in areas 
further away from existing sewer, lift 
stations collecting this waste and 
pumping it to the nearest gravity 
section of sewer may be the most cost-
effective manner of serving these 
areas.   
 

Map 10-1 shows that all development 
in the south is collected at a central lift 
station near M-37 and Adams Road.  
This waste is then pumped into the 
gravity system that feeds the West Side 
Lift Station.  An alternative to this 
arrangement is to pump everything 
from the southwest into the gravity 
sewer serving the Misty Ridge Lift 
Station, eliminating some force main 
length.  Current projections show the 
Misty Ridge Lift Station would be 
stressed by these additional 
requirements, and might need to be 
upgraded.   
 

As development occurs within the JPA, 
existing trunk sewers and sanitary lift 
stations may require capacity upgrade.  
The impact of wastewater flow from 
proposed development in the JPA will 
need to be evaluated on a case by 
case basis.  
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Figure 10-1 
Future Wastewater Collection System 
With the Joint Planning Area 
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CHAPTER 11 

 

WATER SUPPLY SERVICE 
PLAN 
 

The purposes of this chapter are to 

provide information on groundwater 
supply and quality, address methods to 
protect groundwater quality and set forth 
a water supply plan for the Joint 
Planning Area. 
 
As readers will learn, groundwater is the 
sole source of drinking and consumptive 
water for all residents.  Existing 
groundwater is being adversely 
impacted by activities of individuals and 
commerce. 
 
Substantive actions by local 
governments, individuals and 
businesses will be needed to preserve 
future groundwater supplies. 
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Ground Water Facts1 

 
□   97% of the earth’s water is salt water, 

     3% fresh water. 

 

□   77% of fresh water is frozen in ice  

     and glaciers, 32% is groundwater and 

     1% is in lakes, rivers and marshes.  

 

□   1/5th of the earth’s fresh water is con- 

      tained in the Great lakes. 

 

□   Rainfall is the main source for ground- 

      water recharge. 

 

□   Groundwater typically contains more  

      minerals than surface water but it is  

      generally cleaner than surface water. 

 

□   The 2 major groundwater problems are: 

      1) withdrawing more water than can be   

      naturally replenished and 2)  unnatural   

      contamination. 

 

□   Water dissolves more things than any  

      other substance and is therefore  

      susceptible to contamination. 

 

□   Groundwater is constantly moving.  The  

     rate of movement may be as fast as 50  

     feet per day or 50 feet per 500 years. 

 

□   37% of Michigan farmers use ground-  

      water for irrigation and watering live- 

      stock. 

 

□   Agricultural activities comprise the  

     largest single use of groundwater. 

 

       

 

                                                 
1
 Grand Traverse Conservation District 

   Groundwater Facts and Trivia 

All areas of the Township not serviced 
by the Village’s municipal water system 
have one source of water for drinking, 
domestic consumption, commercial use 
and crop irrigation.  That source is 
groundwater. 
 
Given this fact, groundwater is vital to 
the health and well-being of all residents 
in the Township.  It is also vital to Village 
residents since the municipal water 
system relies on five municipal 
groundwater wells for supply. 
 
This element of the Master Plan 
addresses matters essential to a safe, 
long-term supply of groundwater.   
 
 
What is Groundwater? 
 
Groundwater is water that exists 
beneath the surface of the earth.  A 
common misconception about 
groundwater is that it is a series of 
underground streams and lakes.  
Actually, water saturating a sponge 
more accurately describes groundwater.  
Just as water fills the void spaces within 
a sponge, in the ground, water fills the 
pore spaces between the soil particles.   
 
 
 
 
 
 Diagram 11-1 here 

 
          Groundwater illustration 
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When precipitation occurs, water may 
infiltrate into the ground and percolate 
down through the soil.  In the soil’s 
upper layers, water and air share the 
space between soil particles.  This area 
is called the unsaturated zone.  The 
water here may be utilized by plant roots 
or pulled down through the soil by 
gravity. 
 
 
 
           
 
              Diagram #2 here 

 
 
 
 
 
 
 
 
 
 
Deeper in the ground, water completely 
fills the space between soil particles, 
saturating the soil.  It is here in the 
saturated zone that groundwater is 
found.  Unlike the unsaturated zone, the 
saturated zone can provide water to 
supply wells.  
 
The water table, or top of the saturated 
zone, fluctuates with water events.  In 
times of heavy rain or snowmelt, the 
water table rises due to increased 
percolation and soil saturation.  In times 
of drought, the water table may fall as a 
result of decreased water infiltration with 
continued water consumption. 
 
 
Where Is Groundwater Found? 
 
Groundwater is found in aquifers, 
geologic formations where significant 

amounts of water can be stored, 
transmitted, or supplied to a well or 
spring.  Aquifers are classified as either 
confined or unconfined.   
 
In an unconfined aquifer, no soil or rock 
barrier is present above the aquifer, thus 
making the water more vulnerable to 
contaminants.  The water in a well 
drilled in an unconfined aquifer has a 
free water table that rises and falls with 
precipitation and infiltration. 
 
 
 
 
 
                   Diagram #3 here 

 
 
 
 
 
 
 
A confined aquifer is overlain with 
horizontal, flow-restricting materials, 
confining the water.  This restrictive 
layer of rock or soil places the 
groundwater under pressure.  The 
pressure may cause water to flow freely 
out of a well, known as an artesian well. 
 
 
 
 
  Diagram 4 here 
 

 

 

 

 

 

 

Although a confined aquifer’s restrictive 
layer offers some protection, it does not 
completely shield the aquifer from 
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contaminants.  Fractures may be 
present in the rocks or soils, allowing 
contaminants to enter the groundwater 
supply. 
 
The measure of how easily water will 
flow through openings between soil 
particles is called permeability.  
Permeability is determined by the soil or 
rock’s capacity to hold water, which is 
referred to as porosity. 
 
Clay soils can store large amounts of 
water; however, their small particle size 
creates friction impeding water 
movement and thus lowering 
permeability.  Gravels and sands are 
highly permeable and moderately 
porous, allowing for good storage and 
quick transport of water.  Because of the 
different permeabilities of soils, 
groundwater movement may range from 
several feet per day to less than an inch 
per year. 
 
 
 
 
 
               Diagram #5 here 

 
 
 
 
 
 
 
 
 
 
Even in a small plot of land, many 
different types of soils may be found.  
Because of this diversity of soil types, it 
may be difficult to determine a specific 
area’s groundwater movement and 
storage. 
 

The movement of water in its various 
forms is known as the hydrologic cycle, 
or water cycle.  The hydrologic cycle is a 
closed system, which means the 
amount of water on earth today is in the 
same quantity as it was three billion 
years ago, although it may be in 
different places or in different forms. In 
the hydrologic cycle, water is constantly 
circulating between the oceans, other 
surface waters, the atmosphere, and the 
land.   
 
Through precipitation, water falls to the 
earth where it can infiltrate into the 
ground, or run off into surface waters.  
The infiltration of water provides plants, 
through their root system, with water.  
The remaining water percolates down to 
replenish the saturated zone, recharging 
groundwater supplies. 
 
Constantly moving, groundwater 
eventually discharges into surface 
waters.  This discharge can provide 
base flow to lakes and streams, 
preventing them from drying up in times 
of low precipitation.  Wetlands are 
surface waters which have been found 
to both replenish groundwater supplies 
and be a recipient of groundwater base 
flow.  Ultimately, evaporation on the 
surface returns the water to the 
atmosphere, where it eventually returns 
to earth through precipitation. 
 
 
 
 
 Diagram #6 here 
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Why is Groundwater Important? 
 
Residents of Thornapple Township, 
those who do not live within the Village, 
obtain drinking and consumptive water 
from private groundwater wells.  Each 
water well is drilled into groundwater 
aquifers at various depths below the 
surface of the ground.  Complete 
dependency on groundwater for 
domestic use requires, in the long run, 
that groundwater supplies remain safe 
and free of contaminates harmful to 
humans. 
 
In addition to residential use of 
groundwater, the Township includes 
large areas of cropland, much of which 
is irrigated using groundwater as the 
water source.  Crop irrigation involves 
use of large diameter water wells 
capable of producing several hundred 
gallons of water per minute to supply 
spray irrigators.  Cropland irrigation 
involves significant rates of groundwater 
withdrawal during periods without 
rainfall. 
 
While groundwater supplies appear to 
be generally abundant within the 
Township, groundwater quality can be 
degraded by man-made surface 
development and active uses of land.   
According to information from the 
Michigan State University Extension 
Service Groundwater Stewardship 
Program, groundwater can become 
contaminated in numerous ways.  For 
example, application of fertilizers on 
cropland and lawns, private septic 
tank/drain field systems, improperly 
closed water wells and uncontrolled 
storm water run-off can each contribute 
to diminished groundwater quality. 
 

A groundwater quality study conducted 
in Barry County during the last 20 years 
revealed cause for concern.  Western 
Michigan University and WW 
Engineering and Science compiled the 
“Groundwater Quality Variations in 
Glacial Drift and Bedrock Aquifers, Barry 
County” study.  This study revealed that 
26% of 288 glacial drift private water 
wells tested were degraded as to water 
quality due to human activity in the 
County.  In particular, elevated levels of 
chloride, nitrate and ammonia were 
noted in the groundwater.  Suggested 
sources were fertilizers, road salt and 
septic tank effluent.  Specific 
identification of pollution sources was 
not included in that study.   
 
According to the 2005 Barry County 
Master Plan, the County “has vulnerable 
aquifers, meaning the aquifers have 
minimal geologic protection from surface 
impacts and are, therefore, vulnerable to 
human activities on the surface.” (Page 

109). 
 
During the past 15 year period, the 
Barry-Eaton District Health Department 
has conducted periodic surveys and 
data compilation regarding groundwater 
supply and quality.  Moreover, certain 
subdivision and site condominium 
developments within the Township have 
been required to conduct hydro-geologic 
analysis and place test wells for water 

quality samples before the development 
is given approval.  
 

The general results of the data 
accumulated over time, suggests 
increasing levels of nitrates in 
groundwater and isolated areas 
containing arsenic. 
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What is Nitrate?2 
 

▫   An organic compound that occurs  

     naturally in the environment yet  

     can be introduced by man-made 

     sources. 

 

▫   The chemical symbol is NO3. 

 

▫   The Federal standard (MCL) for  

     nitrate levels in drinking water 

     is 10 milligrams per liter. 

     (10 mg./l) 

 

▫   Short-term exposure to drinking  

     water at or just above 10 mg/l  

     is a potential health problem  

     for infants. 

 

▫   Slightly elevated nitrate levels in  

     drinking water are not likely to 

     be a health hazard for most  

     adults, though infants and  

     adults in poor health may  

     experience adverse health 

     effects. 

 

 
 
Nitrate in the Environment 
 
The most common sources of nitrate are 
municipal and industrial wastewaters, 
refuse dumps, animal feed lots, and 
septic systems.  Other sources are 
runoff or leachate from manured or 
fertilized agricultural lands and urban 
drainage.  In addition, nitrogen 
compounds emitted into the air by 
power plants and automobiles are 
carried from the atmosphere to the earth 
with rainfall. 

                                                 
2
 Source:  Department of Agronomy, Cornell 

University 

 
Once nitrate is formed, its movement in 
soil and potential for contamination of 
ground water depend on several factors 
including the soil characteristics, 
location and characteristics of the 
underground water formations 
(aquifers), and climatic conditions.  
Potential for nitrate contamination of 
drinking water also depends on the 
depth and construction of wells.  
Identifying the source of nitrates found 
in an individual well is often very difficult.  
Because nitrates move with the flow of 
groundwater, the source may be located 
a considerable distance from the well.  
In many cases, the time needed for 
nitrate to pass through the soil into 
groundwater is difficult to predict due to 
many variables including application 
rates, soil types, and the depth to the 
water table. 
 
 

Arsenic in the Environment3 
 
The use of arsenic as a poison is widely 
documented in detective and mystery 
stories.  As a result, many people take 
alarm when they hear that their drinking 
water, either from a public or private 
water system, may contain an amount of 
arsenic. 
 
Arsenic can combine with other 
elements to form inorganic and organic 
arsenicals.  In general, inorganic 
derivatives are regarded as more toxic 
than the organic forms.  While food can 
contain both inorganic and organic 
arsenicals, primarily inorganic forms are 
present in water. 
 

                                                 
3
 Source:  Michigan Groundwater Association 



M a s t e r  P l a n   2 0 1 2                                                     Water Supply Service Plan -11 

11-7 

Exposure to arsenic at high levels poses 
potential serious health effects as it is a 
known human carcinogen, or cancer-
causing agent.  It also has been 
reported to affect the vascular system in 
humans and has been associated with 
the development of diabetes.  
 
The U.S. EPA established the current 
maximum contaminant level (MCL) for 
arsenic, 50 micrograms per liter (or 
parts per billion).  The EPA does not 
regulate private water wells, but its 
drinking water rules provide a good 
standard by which to measure your 
water quality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

        What is Arsenic? 

 

▫  Arsenic is a semi-metallic element  

      with the chemical symbol “As”.  

 

▫    Arsenic is a member of the  

      nitrogen family and it occurs  

      naturally in rock, soils and water 

      that comes in contact with these 

      rocks and soils. 

 

▫    Arsenic can be released into the 

      environment by volcanic action, 

      erosion of rocks, forest fires or 

      by human actions. 

 

▫    About 90% of industrial arsenic 

      is used as a wood preservative,  

      but is also used in dyes, paints, 

      drugs, soaps and semi-conductors. 

 

▫    Agriculture, mining and smelting 

      also contribute to arsenic releases  

      into the environment. 

 

▫    Arsenic related pollutants enter 

      the groundwater system by  

      gradually moving into the ground- 

      water from rains, snow melt, etc. 
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How Does Groundwater 
Become Contaminated? 
 
Historically, humans have viewed 
groundwater resources as an endless 
supply and could not be degraded.  A 
wide range of land use activities have 
characteristics that can contaminate 
groundwater. 
 
In general, the closer the aquifer is to 
the surface, the more vulnerable it is to 
contamination from the land surface.  
However, the characteristics of the soil 
and rock covering the aquifer play an 
important role in controlling the speed 
and degradation of contaminants as 
they infiltrate down to groundwater.  The 
thickness and composition of glacial drift 
aquifers will be determining factors in 
both groundwater availability and 
susceptibility to contamination.   
 
Highly porous soils with little organic 
matter have little filtering power for 
contaminants.  The amount of organic 
matter in the soil is important to 
attenuate potential contaminants (the 
reduction/removal of contaminants by 
chemical breakdown or chemical 
absorption to organic matter).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Human Activities Leading to Groundwater 

Contamination 
 

Leaking Underground Storage Tanks 
Poorly maintained, corroded or abandoned tanks have the 

potential to leak contaminants into the groundwater.  

These contaminants include petroleum (gasoline), oil, and 

industrial solvents.  Leaks may go unnoticed for long 

periods of time, creating large plumes of pollution in the 

groundwater. 

 

Industrial and Business Activities 
Surface water impoundments and careless handling of 

hazardous wastes above ground are major contributors to 

groundwater contamination.  A leaky waste water lagoon 

or chemical spill during transport, handling or storage can 

lead to groundwater contamination. 

 

Dumps and Landfills 
When water passes through a landfill, it becomes 

contaminated with soluble and suspended wastes.  This is 

called leachate.  Micro-organisms, organic and inorganic 

materials can be present in leachate, and if not properly 

collected or contained, may pollute groundwater supplies. 

 

Transportation Activities 
Truck spills and leaks may cause groundwater 

contamination.  Also, de-icing salts and dust control 

substances used for road upkeep contribute chloride into 

soils and groundwater. 

 

Agricultural Activities 
Excessive fertilizers and pesticide application can cause 

chemicals to move through the soil and into the 

groundwater.  Livestock operations can place stress on an 

area of land when excess animal wastes are present, 

overloading the system with nutrients. 

 

Abandoned Wells 
Abandoned water wells serve as a conduit into an aquifer.  

This direct path from the surface to groundwater is an 

easy way to contaminants to harm our groundwater 
resources, because they bypass the natural filtering 

properties of the soil. 

 

Residential Activities 
Septic systems improperly maintained, excessive home 

fertilizer and pesticide application, and household 

hazardous wastes dumped down the drain or on the 

ground, are just some residential activities that can 

negatively impact groundwater. 
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Ground Water in Thornapple 
Township 
 
Study and documentation of 
groundwater aquifers underlying the 
Township (and Village) has not 
occurred.  A 1988 study, titled “The 
Aquifers of Barry County, Michigan”4  
appears to be the most comprehensive 
analysis available at this time.  This 
study was a part of the Southwest 
Michigan Groundwater Survey funded 
by the Kellogg Foundation.  The 
following passages are excerpts from 
this study addressing the geography of 
Thornapple Township. 
 

“Barry County is situated over the heart 
of the Kalamazoo Glacial Moraine.  This 
moraine is composed of both stratified 
and un-stratified deposits of sand, silt, 
clay and gravel.  The aquifer units in the 
moraine occur in the sand and gravel 
deposits.  They do not occur in the clay 
and clayey deposits.” 
 
“Below the glacial deposits lie the 
Mississippian Age5 Marshall and 
Michigan formations.  These are 
primarily sandstone rock units…depths 
below the ground surface to the top of 
the bedrock surface vary from about 100 
feet in the southeast to over 300 feet in 
the far west.” (page 3). 
 

Aquifer units in the Kalamazoo Moraine 
Aquifer Complex (KMAC) underlying 
Thornapple Township were identified.  
From highest elevation to lowest, these 
units are: 1) Thornapple River Unit, 2) 
Hastings Unit, 3) Irving Unit and 4) the 
Orangeville Unit. 

                                                 
4
 Written by Craig S. Simms, B.S.  

   Barry-Eaton District Health Department, March  
   1988 
5
 Paleozoic Era, 345-310 million years ago 

The Thornapple River Aquifer Unit 
“The Thornapple River Aquifer Unit is 
widely occurring.  It has been 
recognized in all of the County’s 
townships with the exception of the 
southwest four.  The Thornapple is 
heavily used in Baltimore, Carlton, 
Irving, and Rutland townships.  In the 
other townships it is of secondary 
importance only.  This unit is mainly of 
an unconfined nature, especially in the 
north where it provides base flow to the 
Thornapple River in some areas.” 
 
The upper boundary of the Thornapple 
River Unit varies.  In the north half of the 
county the phreatic surface acts as the 
upper boundary whereas in the south 
the upper boundary is typically an 
aquitard.   The lower boundary is also 
an aquitard probably with permeable 
windows to the lower lying Hastings 
Aquifer Unit.” 
 
“A primary discharge boundary for the 
Thornapple River Unit is the Thornapple 
River.  Figure 11-1 shows the aerial 
boundaries of the unit within Thornapple 
Township. This aquifer unit does not 
always occur near the river, in the areas 
that it does, it provides base flow.  Two 
other discharge boundaries appear to 
be the Little Thornapple and Coldwater 
rivers.” 
 
    Figure 11-1 

 
 
 
 
  Figure 11-1 here 
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Groundwater in the Thornapple River 
Unit occurs under both confined and 
unconfined conditions.  In the north 
where the unit discharges into the river 
systems it is unconfined and in the 
south where there is no surficial 
discharge it is confined.” 
 
“The flow paths generally follow in the 
direction of the Thornapple River and its 
tributaries.  The confined areas in the 
south are at generally higher 
potentiometric levels and would be 
providing recharge if they are in fact 
connected to the rest of the unit.” 
 
Hastings Aquifer Unit 
“The Hastings Aquifer Unit is a widely 
occurring unit in the north half of Barry 
County.  It may extend into Kent and 
Ionia Counties to the north.  The 
Hastings Unit is a primary use unit in 
Hastings, Yankee Springs, and 
Thornapple townships. 

 
“The Hastings Unit occurs under both 
confined and unconfined conditions, the 
recharge areas being confined while the 
discharge areas are unconfined.  There 
appears to be little correlation between 
the boundaries of the aquifer unit and 
the boundaries between the Kalamazoo 
Moraine and its till and outwash plains.” 
 
“The upper boundary of the Hastings 
Unit is dependent on the state of the 
unit.  In recharging areas the upper 
boundary is an aquitard/aquiclude which 
separates the Hastings from the 
Thornapple River Aquifer Unit.  In 
discharging areas the upper boundary is 
typically the phreatic surface.” 

 
“The lower boundary likely is a similar 
aquitard/aquiclude layer, which in some 
areas separates the Hastings Unit from 

the underlying Irving Aquifer Unit.  It 
also probably has gaps filled with more 
permeable material allowing for faster 
infiltration of water to the Irving Unit.” 
“Groundwater in the Hastings Unit 
occurs under confined and unconfined 
conditions.  The confined recharge 
zones are often over 100 feet in depth 
and are well protected by clayey layers.  
These areas are probably receiving their 
water from the overlying aquifer units.  
The unconfined discharge areas are in 
lower elevation areas with little or no 
protection.” 
 
“The Hastings Unit is shown on Figure 
11-2.  The major recharge areas are 
seen to be in Carlton, Hastings, and 
Irving townships.   
 
The major groundwater flow route tends 
to follow the basin of the Thornapple 
River, thus indicating that the Hastings 
Unit is providing base flow to the river 
along with the Thornapple River Aquifer 
Unit.” 
 
“A localized flow route into Gun Lake 
indicates that the Hastings Unit is 
feeding the lake as are the Gun Lake 
and Gun Plain Aquifer Units.” 
 
    Figure 11-2 

 
 
 
 
 
  Figure 11-2 here 

 
                          Hastings Unit  
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Water Quality 
The background water quality data base 
for the Hastings Unit is made up of data 
from 40 sampled wells selected from the 
well log data base of 208 wells.  Of 
these inorganic parameters the only one 
of significance is nitrate.  The high of 
12.6 occurs at a farm that uses 
fertilizers.  Fortunately though, this well 
is near a discharge zone in Thornapple 
Township.  This is also an area of 
known elevated nitrate levels with the 
suspected cause in all instances being 
fertilizers.” 
 
The Irving Aquifer Unit 
“The Irving Aquifer Unit is a deep seated 
unit that occurs in several townships in 
the north half of Barry County and 
probably in southern Kent County.  Like 
the Hastings Unit, above it there is little 
correlation between the aquifer and the 
surficial glacial features.  Specifically, it 
has been seen in Carlton, Hastings, 
Irving, Rutland and Thornapple 
townships and along the boundary 
between Castleton and Woodland 
townships.  The Irving Unit is a minor 
use unit in all of the townships.” 

 
“The upper boundary of the Irving Unit is 
an aquitard that seems to be relatively 
consistent.  The lower boundary has not 
been determined due to a lack of quality 
information.  There has been no 
recognized discharge boundary for this 
unit in Barry County but there may be 
one in Kent County.” 
 
“The Irving Aquifer Unit is a confined 
unit throughout its extent in Barry 
County.  It may however, change to an 
unconfined condition in Kent County.  
The Irving is shown in Figure 11-3.  
Recharge is typically near the 
boundaries lending support to the 

possibility that this unit is recharged by a 
“leaky” aquitard above it.  Recharge 
may also come from the Hastings 
Aquifer Unit which lies above.  The 
Groundwater flow directions are shown 
on Figure 11-3 to all flow north through 
Thornapple Township.  Likely discharge 
is somewhere in Kent County.” 
 
Water Quality 
“Of the 56 wells in the Irving Aquifer Unit 
data base nine were sampled for 
inorganic chemical parameters.  Results 
indicate that the Irving is “clean”.  No 
organic sampling was conducted on the 
Irving as the greater depth of the unit 
showed a very low susceptibility to 
surface contamination.” 
 
 
 
  Figure 11-3 

 
 
 
  Figure 11-3 here 

 
  Irving Unit 
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The Orangeville Aquifer Unit 
General Description 
“The Orangeville Aquifer Unit is a very 
deep unit located along the western 
boundary of Barry County.  This unit 
was initially identified as two separate 
units but available information suggests 
that it is one unit.” 
“The two units were originally 
designated the A4 and Tex Units.  The 
A4 was located in north Yankee Springs 
Township and southern Thornapple 
Township.  The Tex was in Orangeville 
and Prairieville Townships.  A close 
examination of the two units suggested 
that they were both members of one 
large unit.” 
 
“Geographically the Orangeville Unit is a 
narrow north-south trending unit as seen 
in Barry County.  Figure 11-4 shows the 
extent of the unit in Thornapple 
Township.” 
 
“The upper boundary of the Orangeville 
is a thick clay layer.  This layer is shown 
on Figure 11-4 by the angle line region.  
In many areas this layer is well over 100 
feet in thickness.  It is thinner in other 
areas but everywhere it provides 
extensive protection to the aquifer unit.  
There is no available information on the 
lower boundary.  It may be the top of the 
bedrock but there may also be a 
separating less permeable layer in 
between.” 
 
“The Orangeville Unit is the deepest 
lying glacial aquifer unit in Barry County.  
Because of this it is also a totally 
confined unit.”  
 
“The groundwater flow pattern is shown 
on Figure 11-4.  The flow paths are all 
easterly, northeasterly, or southeasterly.  
These flow paths do not reflect the top 

of the aquifer shown on Figure 11-4 
rather they are the inverse.  The 
explanation may be in the local 
topography.  Just west of Barry County 
in Allegan County lies a ridge.  Water 
may be filtering through this ridge to 
provide recharge water for the 
Orangeville Unit.” 
 
Water Quality 
“Two wells of the twelve Orangeville 
Unit’s wells were sampled for inorganic 
chemical parameters.  Although this is a 
small sample for statistical purposes the 
results indicate a “clean” unit.” 
 
“Like other deep seated units there was 
no nitrate detected in either of the 
samples due to the depth from the 
surface.  The only parameter of 
significance is the arsenic which is 
commonly detected in the deeper 
aquifer units. 
 
 
  Figure 11-4 

 
  Figure 11-4 here 
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The Michigan Basin Bedrock 
Aquifer System Unit  
The Marshall and Michigan 
Formations 
 
“In Barry County the units of the 
Michigan Basin Bedrock Aquifer System 
are the Marshall and Michigan 
formations.  Although they are different 
rock units representing different time 
periods, they are considered as one 
aquifer unit.” 
 
“These units were both deposited during 
the Mississippian Period of the 
Paleozoic Era, 345 – 310 million years 
before present.” 
 
“During the Early Mississippian Period 
the Michigan Basin was covered by a 
shallow sea known as the Antrim Sea.  
Toward the end of the Early 
Mississippian however, this sea started 
to retreat, resulting in near-shore and 
beach conditions in the area we now call 
Barry County.  The grey, pink, and red 
sandstones and siltstones deposited 
during this time are classified as the 
Marshall Formation.  This formation has 
two members, the Napoleon Sandstone 
and the Marshall Sandstone.  The 
Marshall Sandstone is the one present 
in Barry County.” 
 
“During the Middle Mississippian the sea 
is thought to have withdrawn but during 
the onset of the Late Mississippian the 
sea again advanced over the Michigan 
Basin.  The Late Mississippian in Barry 
County is represented by the Michigan 
Formation which consisted of shale, 
gypsum, limestone, and sandstone, all 
of marine origin.” 
 
“The Marshall is not entirely overlain by 
the Michigan in Barry County.  The 

entire county is represented by the 
Marshall but only the eastern third 
shows evidence of the Michigan.” 
 
“These two formations make up the 
bedrock aquifer used in Barry County.  It 
should be noted that the entire thickness 
of the Marshall is not considered to act 
as an aquifer.  Like many bedrock 
aquifers, the Marshall appears to have a 
flushed upper zone and a lower zone 
which is quite briny.  The Michigan may 
be flushed throughout due to its lesser 
thickness.” 
 
“The upper boundary of the bedrock 
aquifer unit is considered to be the top 
of the rock surface.  Though there may 
be sand or gravel laying directly over the 
rock the differences in permeability is 
usually great enough to make a 
hydrologic distinction between them.  
The lower stratigraphic boundary is 
likely the Coldwater Shale of Lower 
Mississippian Age but the hydro-
geologic boundary can be considered to 
be the boundary between the flushed 
and un-flushed groundwater zones.  
This boundary is probably gradual rather 
than sharp and is based solely on 
hydro-chemical characteristics.” 
 
“There have been no aerial boundaries 
assigned to the bedrock units as the 
rock extends beyond county borders.” 
 
“The Marshall – Michigan Bedrock Unit 
is a confined unit throughout Barry 
County.  There are no outcrops of rock 
like there are in Calhoun and Eaton 
counties.” 
 
“The groundwater flow patterns are 
shown on Figure 11-5.  The major 
feature is a divide in the southeast part 
of the county in Assyria, Baltimore, 
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Johnstown, and Maple Grove 
townships.  It generally runs in a 
northeast – southwest direction.  North 
of the divide the major flow path goes 
 
 Figure 11-5 

 
 
 
 
 
  Figure 11-5 here 

 
 
 
 
 
 
 
 
 
 
toward the northwest (Thornapple 
River).  South of the divide flow is 
southeasterly.  The divide acts as the 
primary recharge zone for the bedrock 
unit in Barry County.” 
 
“Recharging water to the bedrock unit 
comes from the overlying Kalamazoo 
Moraine Aquifer Complex.  In the region 
of the groundwater divide the aquifer 
units include the Thornapple River.” 
 
There are no discharge zones for the 
bedrock unit in Barry County.  Probable 
discharge occurs at the Grand River in 
Kent and Ionia counties to the north. 
 
 
Water Quality 
“The background water quality data 
base for the bedrock unit consists of 
chemical data on 46 wells from the total 
of over 300 in the well log data base.  
The results show hydro-chemical values 
which are expected of a sedimentary 

carbonate-clastic bedrock aquifer unit.  
The iron, sulfate, calcium and sodium 
parameters are all much higher than in 
glacially deposited aquifers.”  This 
bedrock aquifer is the best protected of 
all units, therefore measured nitrate 
levels are very low. 
 
Given the broad array of land use that 
occurs within the Township, an effective 
effort to protect fragile groundwater 
resources will require active 
participation of many groups and 
residents.  While local governments in 
Michigan do have broad authority to 
plan and regulate land use activities to 
protect groundwater, there are specific 
exceptions.  These exceptions to local 
control include but are not limited to the 
following items: 
 
1)  Farming Activities.  Pesticide and 
fertilizer use on cropland is regulated by 
the Michigan Department of Agriculture. 
Manure applications on land are 
similarly regulated.   
 
2)     Waste Disposal Facilities.  The 
location and approval of solid waste and 
hazardous waste facilities in Michigan is 
exclusively within the jurisdiction of the 
Michigan Department of Environmental 
Quality. 
 
3)   Underground Storage Tanks.  
The installation, operation and closure 
of underground storage tanks (USTS) is 
regulated by the Michigan Department 
of Environmental Quality (MDEQ). 
 
4)    Abandoned Wells.  Local health 
departments have primary responsibility 
for closure of abandoned water wells.  
Each such well must be filled in such a 
way that it no longer poses a threat to 
groundwater supplies.   
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Figure 11-6 

 
 
 
 
  Diagram 11-6 

 
 
 
 
 
 
 
 
 
 
 
 
Long Term Protection of Our 

Groundwater Supply 
A Program for Thornapple Township 
 
Vitality of ecosystems, human health 
and the area’s economic base all 
depend on a safe groundwater supply.  
For benefit of current residents and 
those who will follow, the Township 
must implement pro-active measures 
designed for long term protection of 
existing groundwater aquifers.  These 
measures will require participation of the 
Village of Middleville, Barry-Eaton 
District Health Department, Cooperative 
Extension Service, farm operators, 
Thornapple River Watershed Council, 
homeowners and many others. 
 
 
 
 
 
 
 
 

What Agriculture Must Do6 
 
Agricultural land owners need to act as 
stewards of the land.  Through practices 
such as crop rotation, no-till farming, soil 
testing, the use of filter strips, and 
programs such as pesticide container 
recycling and certification for pesticide 
applicators, negative impacts on our 
groundwater resources can be reduced.  
Described below are activities that can 
be implemented by the crop and animal 
producers. 
 
“Integrated Pest Management (IPM) 
  Issue:  Over-application of pesticides 
will lead to chemicals leaching to 
groundwater. 
 
Integrated Pest Management (IPM) is 
the utilization of all available tactics and 
strategies to manage pests which 
results in an acceptable crop yield and 
quality product with the least amount of 
environmental degradation.  IPM is an 
economically viable method of pest 
management. 
 
Scouting, the process of examining 
fields to gather important information, is 
a critical aspect of IPM.  Scouting can 
be done by the farmer or can be 
contracted out to a Certified Crop 
Advisor.  Without a thorough knowledge 
of the biological and environmental 
interactions, IPM will not be successful. 
 
Questions asked when scouting needs 
to include: 

1. What type of species is in the 
field? 

2. Is it a pest species? 
3. What stage of development is 

the pest in? 

                                                 
6
 Groundwater Stewardship in Michigan 
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4. Is the pest above or below 
economic threshold? 

 
After these questions are addressed, a 
management system is designed for 
each specific field.  It may include 
utilizing crop rotation systems, using 
pest-resistant varieties of plants, 
destroying the pest’s habitat or breeding 
areas, removing infected plants, or 
changing irrigation or ventilation 
patterns. 
 
IPM is a very practical way to help 
reduce the threat of groundwater 
contamination from pesticides, and can 
be very successful in reducing sole 
reliance on pesticides.  With a more 
diversified management practice for a 
farmer to employ, less pesticides are 
being applied in a more reasonable and 
economic manner.  The Barry County 
Cooperative Extension Service should 
take the lead role in this management 
activity.7 
 
“Farm*A*Syst” 
Issue:  Farmstead practices may be 
placing groundwater and surrounding 
surface water at risk. 
 
 
What is Farm*A*Syst? 

Farm*A*Syst is a voluntary and 
confidential farmstead assessment 
program.  Technical assistance is 
provided by Michigan State University 
Extension (MSUE) and the Natural 
Resources Conservation Service 
(NRCS).  With their help, a survey of 
various farmstead activities is 
performed.  A number of activities are 
ranked according to the risks they pose 
to groundwater.  Some of the topics 
include: 

                                                 
 

 

 Drinking water well condition 

 Pesticide storage and handling 

 Petroleum product storage 

 Hazardous waste management 

 Livestock management 

 Silage storage 
 
The results from the assessment 
provide both a measure of the relative 
risk of various farmstead activities on 
groundwater and how site-specific 
conditions affect the risk level. 
 
This program is effective because 
farmstead operators are provided with 
technical assistance to assess their 
current practices on a confidential, 
voluntary basis without fear of 
regulation.  Many farmers have 
discovered that their actions may pose a 
risk to groundwater and have found 
alternatives which can be simple and 
inexpensive.  Again, the MSU 
Cooperative Extension Service office in 
Barry County should take the lead role. 
 
“Clean Sweep Program” 
Issue:  Over the years, farmers have 
stored unwanted chemical pesticides on 
the farm because of a lack of proper 
disposal methods.  These chemicals 
pose health, fire, and groundwater 
contamination hazards. 
 
What does Clean Sweep Do? 

Clean Sweep is a one-day drop off 
event that collects unwanted pesticides 
from farmers.  In 1994, 34 counties 
disposed of 54 tons of unusable 
pesticides.  They were safely disposed 
of in hazardous waste landfills and 
incinerators.  The environmental 
Protection Agency (EPA) funds a large 
amount of this disposal cost. 
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The Michigan Department of Agriculture 
(MDA) directs the Clean Sweep 
Program, but delegates the planning 
and publicity to local community 
members.  Local farmers or the 
cooperative extension service may take 
the lead in the program.  
 
Communities may charge a small fee for 
disposal, especially if someone has an 
unusually large amount of material.  As 
one participant stated, “It was the best 
insurance policy money could buy.  The 
fee was worth it to know the chemicals 
were safely removed from my farm.” 
                                           
What Can Residents Do?  
There are several active measures that 
residents and homeowners can 
undertake to protect groundwater 
quality.  These include: 
 
1)  Use of Fertilizers and Pesticide.  
Many people assume that if a little 
fertilizer or pesticide gives good results, 
more must be better.  Over use of these 
chemicals will lead to groundwater 
contamination. 
 
For a lawn or garden, residents can 
utilize practices such as destroying pest 
infested plants, introducing predatory 
inserts [such as ladybugs], and 
controlling weeds with spot treatment.  
For a small fee, the Cooperative 
Extension Service will analyze soil for 
pH, fertility and soil type.  This test helps 
determine the right type and amount of 
fertilizer a lawn needs, thus preventing 
chemical overuse. 
 
 
2. Septic Systems.  Homes in 
Thornapple Township rely exclusively 
on wastewater disposal via septic tanks 
and drain fields, except those served by 

the Duncan Lake sanitary sewer 
collection and treatment system 
operated by the Township.  Septic 
tank/drain field treatment systems can 
be a safe and efficient method of 
treating human waste/wastewater if they 
are properly located, designed, installed 
and, importantly, regularly maintained.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Two main concerns of septic systems 
are: 
 
Nitrates 
Nitrogen from human waste is converted 
into nitrates when it comes in contact 
with the air present in the unsaturated 
soil zone.  The nitrates leaving a septic 
absorption field are usually at a 
concentration of 50-60 milligrams per 
liter (mg/l)  The MCL for nitrates in 
drinking water is 10 mg/l NO3-N or 10 
parts per million (ppm). 
 
Pathogens 
Pathogens, or disease-causing 
organisms can pose health-related 
problems.  In a properly working septic 
system, these organisms are removed 
by settling to the bottom of the tank or 
are killed and decomposed by the soil 
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and microscopic organisms naturally 
occurring in the soil.  In an improperly 
working system, the pathogens are not 
controlled and can contaminate 
receiving waters. 
  
Homeowners are responsible for 
maintaining their septic systems.  Too 
often, as long as the toilet flushes and 
wastewater doesn’t back up, the attitude 
is “out of sight, out of mind”.  
Homeowners with septic systems need 
to do the following: 

 
□ Regularly pump the septic tank.  
      
□ Make sure surface water   
    doesn’t flow across the drain   
    field. 
 
□  Do not plant trees on or near    
    the drain field  to prevent roots    
    clogging drain tile. 
 

There are also actions that should not 
be taken regarding septic systems.  
These include: 

 
□  Do not over-use garbage  
    disposal to add significant  
    volume of solids.  
 
□  Do not use chemicals to clean  
    the septic system. 
 
□  Do not add fats, solvents, oils,    

paints, paper towels or sanitary 
napkins to the septic system. 

  
 □  Do not place impermeable   
               materials or drive motor  
               vehicles over the drain field. 
 
 
 
 

Household Hazardous Waste [HHW] 
Homes contain many types of 
hazardous substances.  Batteries, motor 
oil, cleaners, solvents, paint and garden 
chemicals are but a few substances 
found in the home that can contaminate 
groundwater. 
 
Currently, Thornapple Township and 
Barry County are engaged in a program 
planning for a Village-Township –wide 
recycling program.  The most likely 
outcome will be a drop-off center for 
recyclable materials.  The program 
should be supplemented with HHW 
collection.  An HHW collection program 
should include: 
 
□  Flexible drop off dates 
□  Aggressive public education and    
    information about HHW collection and     
    groundwater protection. 
□  Organizing  a safe disposal of HHW  
    materials collected. 
 
 
What Can Business and Industry Do? 
Environmental clean-up laws and 
liabilities are requiring businesses and 
industries to examine their current 
practices to prevent future 
contamination.  Many management 
practices that help insure groundwater 
pollution prevention are inexpensive and 
easy to implement. 
 
Blocking Floor Drains  Even if they are 
not used for the un-permitted discharge 
of process wastewater containing 
chemicals, employees may be tempted 
to pour wastewater or chemicals down 
floor drains.  This untreated discharge 
may infiltrate into the groundwater. 
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What can be done? 
Many floor drains are being blocked to 
prevent un-permitted discharges into 
groundwater supplies.  Currently, 
wastes entering floor drains may be 
permitted if: 
 
- The drain is connected to a sanitary 

sewer  
- The drain is connected to a holding 

tank 
- A state groundwater discharge 

permit has been issued 
 
The Barry-Eaton District Health 
Department is working to ensure that 
existing floor drains are blocked, or one 
of these criteria is being met for existing 
floor drains.  The health department 
also encourages plumbers to educate 
property owners about the potential 
dangers of floor drains, especially for 
new developments. 
 
Waste Reduction and Recycling  
Items such as waste oils, lubricants 
battery acids, and used antifreeze if 
improperly disposed of may leach into 
groundwater supplies.  Even though 
some businesses have relatively small 
amounts of these substances, they are 
still hazardous materials and must be 
disposed of correctly. 
 
What Can Be Done? 
Waste reduction at the workplace 
requires a commitment from owners, 
managers, and employees.  Assessing 
the hazardous waste stream, adopting 
procedures to reduce waste and 
chemical usage, using non-toxic 
materials, and modifying processes are 
a few examples.  Also, recycling, rather 
than disposal, is becoming a more cost 
effective alternative for businesses to 
utilize. 

 
The Clinton River Watershed Council 
(CRWC) has developed a fact sheet, 
“Waste Reduction for Automotive 
Repair Shops.”  They have included 
many tips for process modification, and 
several companies to contact to 
purchase non-toxic solvents.  With 
these outreach efforts, businesses were 
informed about how they could actively 
take part in protecting the groundwater 
resource.  A similar effort can be 
undertaken in Barry County. 
 
Secondary Containment  Spills and 
leaks of hazardous materials from a 
drum or tank can contaminate the 
groundwater.   
 
 
What can be done? 
A number of secondary containment 
designs are available for business and 
industry to ensure potential pathways for 
contaminants are reduced or eliminated. 
These designs includes: 
 

 Double wall or lining on a tank 

 Vault or berm around a storage 
area 

 A room with a concrete floor 
without drains or other escape 
routes for spilled liquids. 
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Township and Village Governments: 
Efforts to Protect Groundwater 
 
The Village currently has “wellhead 
protection zoning” in place surrounding 
each municipal water well. 
 
The Township should implement new 
zoning requirements that address the 
following: 
 

1. Density limit of 1.5 acre per home 
in all areas not served by public 
sewer or private common sewer 
systems, 

2. Require containment for all above 
ground storage tanks for gas, oil, 
diesel or ethanol fuels, including 
fueling area, 

3. Inspect all garages and 
commercial buildings for floor 
drains and ensure they are 
plugged, 

4. Engage in a public education 
program via newsletter, 
newspapers and public school 
presentations on both recycling 
and HHW collection program 
benefits, 

5. Implement “best management 
practices” for storm water 
systems, 
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Joint Planning Area 
Water Supply 
 
The Joint Planning Area [JPA] is 
intended to accommodate urban and 
suburban land uses.  It is in this area 
that public water supply will be needed.  
Whenever development is proposed in 
the JPA, public water mains must be 
included, excepting land divisions in 
excess of 1.5 acres per lot or parcel. 
 
Land development review within the 
JPA will follow the collaborative process 
discussed in Chapter 17.  All such 
development will ultimately be included 
in Village limits.  The Village Engineer 
reviewed the future land use plan for 
the JPA from the perspective of 
providing public water supply. 
 
 

Water Mains Needed to Serve 
Projected Growth 
 

The location of the new water mains 
needed to serve the Joint Planning 
Area is shown on Map 11-1.  The plan 
includes several loops in the new water 
mains as they are extended.  This 
approach provides redundancy in the 
system should a part of it fail, need to 
be upgraded, or be shut off for repair.   
 
New wells and storage will be needed 
to serve the additional development.  
Groundwater investigations and 
mapping have shown that the best area 
in the JPA to locate future wells is to the 
east and southeast of the Village.  This 
area represents the best water source 
as regards water quality and production 
potential.  One existing well near the 
west side of the Village limits has been 
shut down because of nitrates in the 
water.  The system is currently 
stressed, and new components are 

planned and under construction.  The 
fact that most new wells in the Village 
will be located on the east side of the 
river presents a problem getting water 
to the west side of the JPA, especially 
at present, when only two undersized 
river crossings exist.  To ensure the 
west side of the JPA and the new water 
tower adequate water supply, a new 
river crossing will need to be 
constructed.   
 
High pressure districts increase the 
magnitude of this problem as pressure 
reducing valves are not meant to 
handle large flows, only relieve small 
pressure differences in the system.  A 
dedicated line from the future east side 
wells to the west side tower may be the 
only solution for this situation. 
 
 

Impact of Projections on Existing 
System 
 

The new water mains shown on Map 
11-1 have not been sized; however the 
Village should plan on upgrading some 
of the existing system to ensure that all 
areas of new development are able to 
draw the water they need through the 
water mains they connect to.  This is 
especially true of the southwest JPA 
where new development will need more 
than the existing six-inch main.  The 
new 12-inch main being constructed on 
Bender Road may help address this 
situation.  In the northwest, the 6-inch 
main extending from Town Center to 
the north will not be sufficient to handle 
new developments in that portion of the 
JPA.  The northeast mains may be able 
to serve the northeast development 
after the replacement of the water main 
on Sheridan Street that is currently 
under construction, however further 
study will be needed. 
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Chapter 12 
 

Storm Water 
Management 
Plan 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  

 
 
 

Within all general law townships, Michigan statutes 

give the County Drain Commissioner jurisdiction 
over public drainage districts.   
 
The Barry County Drain Commissioner has 
exclusive jurisdiction to establish and maintain 
public County Drainage Districts within Thornapple 
Township. Improvements to and maintenance of 
county drainage districts are funded by assessing 
benefiting land within each drainage district.  
 
Storm drainage facilities serving public areas 
[parking lots, streets, etc.] and private areas 
represent significant capital investment. Storm 
drainage facilities that are improperly designed or 
installed create significant long lasting problems. 
Flooding of land or buildings is an obvious result. 
Less obvious is the impact on the natural 
environment such as wildlife habitats and surface 
waters. Storm water runoff from vehicle parking 
areas, gasoline stations or industrial outdoor 
storage areas often carries with it hydrocarbons, 
oils, chemicals or other compounds toxic to wildlife 
or which cause degradation of surface water 
quality. Storm water also carries sediment, 
pesticides, heavy metals and pet waste to name a 
few other substances. Absent mechanisms to 
reduce or eliminate these substances from storm 
water, ecosystems and water quality are 
significantly impaired.    
 
The Federal Clean Water Act mandates point and 
non-point source control of storm water. Given the 
high initial cost and need to design and build 
systems that are compatible with the natural 
environment, this chapter discusses in-place storm 
drainage systems within the Township, existing 
problem areas, proposed storm water policies and 
standards representing so called “best storm water 
management practices” to be implemented within 
the Township and Joint Planning Area [JPA]. 
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Did You Know? 
 
Oil and grease are washed  
off parking lots during 
rainfall and snowmelt and. 
end up in storm drains and 
the Thornapple River. 
Water quality in the river is 
adversely impacted. 
 
It is illegal to discard items 
such as anti-freeze, motor 
oil, paint, solvent, fuel, RV 
septage or concrete wash 
into a storm drain. 
 
The sanitary sewers that 
collect wastewater from 
homes at Duncan Lake 
are not connected to storm 
drains. 
 
Storm water in closed 
pipes 
is not treated and flows 
into the Thornapple River. 
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Existing Storm Drainage Facilities 
 
A network of open ditches and closed storm drains 
serve the Township. This is a network of manholes, 
curb inlets, pipes and outfalls designed to collect, 
carry and discharge rain water. Map 12-1 is a map 
depicting established County Drainage Districts 
within the Township. These drains serve about one-
quarter of the total land area in the Township. All 
other areas are not in a drainage district and either 
are served by private drains or are not served. 
 
Any land development occurring within an 
established drainage district must have drainage 
plans reviewed and approved by the Drain 
Commissioner. Land development within areas not 
served by an established drainage district are either 
reviewed and approved by the Township Planning 
Commission or are required to petition the Drain 
Commissioner to establish a new drainage district, 
depending on the scope of the private land 
development and landforms in the immediate 
vicinity.  
 
Map 12-1 on the following page provides 
information about existing County Drainage 
Districts in the Township. This information includes 
land area covered by each district, type of drain 
system [open ditch or tile drain] and name of 
District. There are eleven established County 
Drainage Districts in Thornapple Township. The 
largest of these drainage districts is the Duncan 
Lake Drainage District, comprising approximately 4 
¼ square miles. The smallest Drainage district is 
the Moffit District serving an area of about 40 acres. 
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Existing Storm  
       Drain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Best Management Practices for Storm Drainage 
Facilities in the Village and Joint Planning Area 
 
The Federal Clean Water Act standards for point 
[specific point of water discharge] and non-point 
sources of pollution [areas in a watershed generally 
draining to surface water] apply nationally to 
communities and places having resident population 
in excess of 10,000 people. As of December 2005, 
the estimated total area population was about 8,000 
persons. If current 2000-2005 population trends 
continue, the Village/Township population will 
approach 10,000 people within a year or two of the 
Census 2010. The area will then need to initiate 
measures bringing it into compliance with 
provisions of the Federal Clean Water Act. 
 
The Best Management Practices included in this 
chapter are intended to form the initial steps toward 
compliance.     
 
 
Private Land Development within the Village  
and Joint Planning Area 
 
Land development involves additional roof area, 
streets, parking areas and drives. These new 
impervious surfaces cause storm water run off 
during rainfall events and snowmelt. The best 
practices included here are intended to address 
environmentally friendly management of storm 
water, protect wetlands and surface waters and 
promote groundwater recharge in all new 
development areas. With these practices, storm 
water would not leave a site unless it receives 
some form of biological or mechanical treatment. 
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Residential Land Development 
 
The preferred method of managing storm water 
runoff in new residential developments is to direct 
storm water to open, grassed swales and from the 
swale to a retention facility designed to accept all 
storm water and permit the water to percolate into 
the ground. Where land is insufficient or when 
landform does not lend itself to use this method, 
storm water detention should be required prior to 
discharge of storm water off site.    
 
Best Management Practices [BMP] for all forms of 
residential development should include the 
following: 
 
 
BMPs for Residential Land Development 
 
Retention of storm water generated on the 
development site will be given preference when 
reviewing site development plans, thus encouraging 
groundwater recharge or establishment of 
permanent surface water features. 
 
The full array of so-called bio-retention techniques  
will be required for storm water management in 
whole or in part for each residential development 
site. 
 
Closed pipe storm drains within pubic streets will be 
allowed so long as the point of discharge [a 
detention or retention basin] has sufficient capacity 
to retain or detain storm water flows for a 50 year 
storm event. Closed drains can also be used to 
address potential impoundment of water near 
homes or in rear yard areas based on site grade 
conditions.  
 
For all residential development, release of storm 
water from the development site will be permitted 
but will be limited to the pre-development rate of 
discharge.  
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A storm event frequency of 50 years will be used 
for all residential development site storm water 
engineering.   

 
 

BMPs for Commercial/Industrial and other Non-
Residential  Development Sites 
 
Storm water generated by surface parking lots, 
fueling areas and outdoor areas used for equipment 
parking or materials storage will be collected at a 
central point on site.  At that point, silt, grease, oil, 
other hydrocarbons and industrial solvents will be 
removed prior to discharge onto land, surface water 
or into a closed storm drain. 
 
Pre-discharge treatment of storm water for such 
areas may employ any generally accepted 
technology such as sand filters, mechanical 
removal, settling basins and so on.  
 
The site plan review of these development sites will 
include consideration of long-term maintenance of 
the storm water treatment facility. 
 
 
BMPs for Special Situations 
 
It is acknowledged there are special landform and 
environmental situations requiring unique 
approaches to storm water management. 
Whenever these situations arise, it will be 
necessary to consider alternative BMPs for these 
sites. The special situations to be considered 
include: 
 
Land areas with slopes in excess of 10 percent 
slope. 
 
Land areas that include or are abutting regulated 
wetlands [i.e., contiguous wetlands in excess of five 
acres are regulated wetlands]. 
 
Land areas that are within or directly abut an 
established 100-year flood plain as established by 
the Michigan Department of Environmental Quality. 
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For each of these special situations, the objective 
when using alternative BMPs will be to protect the 
existing natural environment from direct discharge 
of storm water into these areas.  
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Chapter 13 
 

PUBLIC 
STREETS 
PLAN 
 
 
 
 

 
 
 

 

 
    State Highway 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 County Local/gravel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
          Private  

The existing land development pattern in the Township is 

totally dependant on access via public streets or private 
roads.  Automobiles are the sole means of transportation 
from place to place.  There is limited service available 
from Barry County Transit.  One 3.5 mile segment of the 
trail has been built by the Village. These alternative forms 
of transportation will not be significant considerations 
during the 2007-2020 planning period. 
 
Streets in the Township occur in four categories.  These 
are:   
(1) state highway, (2) county primary, (3) county local and  
(4) private.  This chapter gives focus to county primary 
and local streets and provides a brief discussion about 
private roads. 
 

Existing Streets and Highways 
 
According to information obtained from the Barry County 
Land Information Service, (BCLIS), there are 70.69 miles 
of paved and 33.7 miles of gravel roads within the 
Township.  This mileage is allocated as follows:   
 
 State Highway = 5.56 miles 

County primary roads = 26.34 miles 
 County local, paved roads = 28.34 miles 
 Private Residential, paved roads = 10.47 miles 
 County local, gravel roads = 23.83 miles 
 Private Residential, gravel roads = 9.87 miles 

. 
 
Map 13-1 illustrates all public streets by type as well as 
the 80 existing private roads.  The Barry County Road 
Commission (BCRC) owns all county primary and county 
local road rights-of-way and performs annual 
summer/winter maintenance on all such roads.  
Thornapple Township allocates money each year for dust 
control on the 23.83 miles of county local gravel roads.  
The Township also pays a share of county local road 
improvement costs. 
 
Future Public Streets 
Future roads within Thornapple Township and the JPA 
are shown on Map 13-2.  The locations are shown as 
conceptual [except the new east/west arterial] and 
assume new land development will occur within the area 
adjacent to the proposed public street. 
 



Scale 1" = 3600'
Barry County Land

Information Service
January 2007

Source: Thornapple Township 2006

Thornapple Township
Barry County, Michigan

EXISTING STREETS &
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□  East/West All-Weather Arterial High-  
    way 
At this time, the BCRC has contracted 
engineering services for a new bridge 
crossing of the Thornapple River on the 
Crane Road-Finkbeiner Road alignment.  
This bridge will be part of a new east/west 
arterial highway extending from 
Whitneyville Road west to Patterson Road.  
Based on the BCRC announced schedule, 
the road and new bridge should be opened 
to traffic late in the year 2008. 
 

The following proposed public streets are 
all within the Joint Planning Area.  Each is 
intended to be a collector-type street.  A 
collector street gathers traffic from local 
streets and carries it to major streets.  
Each collector street shown on Map 13-2 is 
generalized as to location and alignment.  
Each proposed street provides circulation 
internal to large tracts of land, extends an 
existing collector street or provides 
connection between existing major streets. 
 

□  Collector Street – NW ¼,  Section 22 
This quarter section of land adjacent to the 
Village remains undeveloped.  Of the 160 
acres, 20 acres are owned by the Village 
and intended as a future community park.  
The remaining 120 acres are planned for 
medium density residential use.  The 
proposed collector street would be 
extended northward from Rolling Oaks 
subdivision to the rebuilt Finkbeiner Road.  
A second leg of this collector would 
connect to Bender road. 
 

□  Collector Street – SW ¼, Section 21 
Bordered by Bender Road on the east and 
West Main Street on the south, most of this 
quarter section is planned for medium 
density residential use.  The proposed 
collector street would loop between Bender 
and West Main Street.  This collector street 
would divert traffic from the intersection of 

Bender and West Main Street, an 
intersection that experiences heavy peak 
hour traffic due to proximity to the 
Thornapple-Kellogg School District’s main 
school complex. 
 

□  Collector Street – NW & SW 1/4,  
    Section 25 
Future development in the west ½ of 
Section 25 is a mix of medium and low 
density residential.  This area and adjacent 
lands contain about 140 acres of 
undeveloped land.  The proposed collector 
street would connect with both W. State 
Road and Irving Road, each being a 
county primary road.  Unfortunately, both 
county primaries intersect west of this area 
within the Village.  The East Main 
Street/Irving Road intersection may require 
improvements and alternative traffic control 
devices if the area in Section 25 develops 
as planned. 
 

□  Collector Street – W ½ Section 26,   
    South of Village and Section 27 East   
    of M-37 
This area contains about 175 acres of 
undeveloped land, a portion of which lies in 
the Thornapple River flood plain and 
contiguous wetlands.  This area is planned 
for medium density residential.  The 
proposed collector street would loop 
through properties in the area from two 
intersections with M-37.  No other direct 
access should be permitted to M-37 along 
this highway segment [see Chapter 15 for 
more detail]. 
 

□  Collector Street – W ½ Section 27,   
    South of Village 
Misty Ridge subdivision [200 home sites] 
will develop in phases 6-8 in this quarter 
section.  Misty Ridge Drive is intended as a 
collector street and should extend from the 
west line of the subdivision to Bender 
Road.  The Thornapple-Kellogg School  
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District recently acquired 80 acres of land 
in this Section [i.e. N ½ of the SW ¼ of 
Section 27].  A second leg of this collector 
street would extend southward from Misty 
Ridge to Adams Road.  This extension 
would serve future school development 
and an additional 140 acres of 
undeveloped land between Misty Ridge 
subdivision and Adams Road.   
 

County Local Roads in Thornapple 
Township 
As stated earlier, there are about 24 miles 
of gravel roads in the Township.  Land 
along most of these roads is in large tracts 
used for farming and few homes exist.  
However, many large tracts of land in 
these areas do not contain prime or 
important soils.  As such, the likelihood of 
dividing these tracts into future home sites 
is quite high.  When land along existing 
gravel roads is converted from crop land or 
fallow to home sites, the gravel road 
should be paved from the development site 
to the nearest paved road intersection. 
 
Unfortunately, case law in Michigan 
appears quite clear that so-called “off-site” 
improvements can not be required as a 
condition of development approval.  If a 
proposed development requires a change 
in zoning classification, conditional 
rezoning could be considered to induce the 
gravel road to paved road change.  If a 
proposed residential development requires 
special use approval, arguably road paving 
could be made a condition of special use 
approval if the development results in 
additional traffic volumes requiring upgrade 
of the adjacent public roadway. 
 

In situations where land development is not 
proposed, property owners along a gravel 
road may petition the Township Board to 
make a pavement improvement.  Fifty-one 
(51%) percent of abutting owners must 

sign the petition.  The Board then obtains 
an estimate of the cost to improve the road 
from the Barry County Road Commission. 
 
After receiving the cost estimate, the Board 
may convene a public hearing on a 
proposed special assessment to improve 
the road.  The method of assessing the 
improvement cost to benefiting land 
owners is at the discretion of the Board of 
Trustees, though it should reflect the level 
of actual benefit.  Following the hearing, 
the Board may elect to proceed with the 
project and special assessment.   
 

“Complete Streets” 
This Plan supports complete streets policy.  
Complete streets are thoroughfares that 
are planned, designed and constructed to 
allow access to all legal users safely and 
efficiently, without any one user taking 
priority over another.  Users in Middleville 
and Thornapple Township include 
pedestrians, bicyclists, motorists, users of 
assistive devices, and truck-drivers.  
Complete streets can result in increased 
safety for non-motorized users, improved 
public health, a cleaner environment, 
mobility equity and enhanced quality of life 
through increased modal choices and more 
inviting streets.  The popularity of the Paul 
Henry Thornapple Trail in the community 
further reinforces the need for policy. 
 
Another key motivation to enact complete 
streets policies is that Michigan law may 
encourage MDOT to give additional 
consideration to enhancement and other 
grant applicants with such policies.  The 
Michigan Planning Enabling Act has also 
been amended to stipulate that 
transportation improvements be respectful 
of the surrounding context, further ensuring 
that more equitable and attractive streets 
become reality. 
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Private Roads 
Of the recognized 67 private roads within 
Thornapple Township 27 are non-
conforming when compared to private road 
minimum construction standards currently 
in effect.  Issues associated with non-
conforming private roads include (a) 
difficult access to homes during rainy 
seasons due to typically poor drainage, (b) 
lack of regular maintenance, (c) access 
following heavy snowfall, and (d) the 
potential that law enforcement, fire and 
ambulance equipment can not respond to 
an emergency at a home located on a 
private road due to poor physical condition. 
 

Private roads conforming to current 
standards typically do not have such 

issues and recorded road maintenance 
agreements are in place.   
 
Private Road Development Policies 
The Planning Commission finds there is a 
need to conclude a policy statement as to 
the use, location, and design of private 
roads in the Township.  The Commission’s 
private road policy statement is set forth 
below in Table 13-2. 
 

 

 

 

 

 

 

 

 
Table 13-2 
 
 
Policy Statements Regarding the Use, Location 
and Design for Private Roads in Thornapple 
Township 
 
□  Private roads will not be allowed on any land 
planned and zoned for agricultural use.  Public 
streets in the “A” areas will be required. 
 
□  Private roads will be allowed on lands planned for 
and zoned for agricultural-residential and rural-
residential use. 
 
□  Where allowed, private roads will be required to 
extend to a property line for future connection with 
adjoining land whenever, in the opinion of the 
Planning Commission, future connection will be 
necessary. 
 
□  New land divisions, subdivisions or site condo-
miniums on land served by a non-conforming private 
road will not be allowed unless and until the non-
conforming private road is made conforming. 
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Chapter 14 
 

Natural Areas and  
Trails Plan 
 
 
 

Natural Areas 
 

Middleville and Thornapple Township 
are very blessed with an abundance of 
natural resources. The predominant 
resource is the Thornapple River and its 
local tributaries. In addition, river flood 
plain and adjacent wetlands afford large 
areas for wildlife habitat as well as 
locale for a large array of flora and 
fauna. Some areas along the river have 
high bluffs that afford very scenic view 
sheds. Most shorelines and adjoining 
areas along the river are heavily 
wooded.  
 
Functions of Natural Areas 
Natural areas are important to society 
and the future of mankind. Natural areas 
provide visual relief from and 
complement man-made development. 
However, the most important aspects of 
these areas are (1) habitats for wildlife, 
(2) sustaining bio-diversity of plants, 
flora and fauna, (3) maintaining 
environmental balance, (4) keeping 
surface waters filtered and clean and (5) 
contributions to air quality.       
   
Sustainable Development 
Man-made development causes 
adverse impacts to natural areas. Ill-
planned or careless land developments 
cause impairment to wildlife habitats, 
flora and fauna, surface and ground 
water quality, bio-diversity and wetlands. 
It most important objective of planning 
and growth management needs to be a 
sustainable relationship between the 
man-made and natural environment. To 

achieve this balance or harmony 
between man and nature, development 
standards must be precise, plans 
carefully reviewed and development 
practices monitored. Whenever a 
sensitive natural environment exists in 
proximity to a proposed land 
development, special attention must be 
given to design of the development, 
construction practices and of measures 
needed to assure short-term and long- 
term protection and preservation of the 
natural environment. 
   
Natural Areas Defined  
Map 14-1 depicts all existing sensitive 
natural areas within the Township. 
Shown, is a composite of regulated 
wetlands, 100-year flood plain areas, 
shore lands of the Thornapple River and 
tributaries, known unique habitats, 
woodlands of 5 or more contiguous 
acres and areas offering significant view 
sheds. In the following narrative, each 
natural feature is defined and discussed. 
 
Wetlands  Wetland areas of five or 
more contiguous acres or smaller areas 
of wetland that are directly connected to 
a steam flow of surface water body are 
considered regulated wetlands based on 
terms of Federal and State laws. These 
wetlands may not lawfully be filled or 
otherwise impaired by construction 
activity. In limited situations, this type of 
wetland may be “mitigated” if permitted 
by the Michigan Department of 
Environmental Quality [MDEQ] by 
providing compensating wetland areas 
in the vicinity for each acre of wetland 
destroyed by placing fill material.  
 
Wetland areas that are not associated 
with surface water and have less than 5 
acres of contiguous area are not 
regulated. Absent a local regulatory 
ordinance, these wetland areas may be 
removed and filled. 
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Flood Plain These are areas along a 
river, stream or lake that are subject to 
periodic flooding. Typically, a flood plain 
is determined by frequency of storm 
events. Most flood plains are defined by 
a 100-year rainfall event, meaning the 
likelihood of such a rainfall occurs one 
time during any 100-year period. The 
so-called 100-year floodplain is a 
regulated area in which no filling is 
allowed. Again, the Michigan 
Department of Environmental Quality 
may permit an exception in situations 
where compensating cut is made so the 
flood carrying capacity of the waterway 
is not diminished. 
   
Shorelines  There is an estimated 19 
miles of shoreline along the Thornapple 
River. Based on review of existing land 
division patterns, about 2 miles of the 
total are developed with abutting 
residential home sites. Development 
close to the shoreline is not desirable. 
Soil disturbance, tree removal, 
installation of boat docks, lawn fertilizing 
and visual disruption of the shoreline 
environment occur when residential lots 
or other form of housing development 
occurs immediate to the shoreline. For 
these reasons, it is concluded that buffer 
zones need to be established along the 
shoreline to retain natural vegetative 
strips, existing trees, and prohibiting 
placement of dwellings on bluffs above 
the river. For non-wetland and flood 
plain areas, a minimum buffer zone 
width of 100-feet from the water’s edge 
is recommended. Placement of 
buildings and homes on high banks or 
bluffs would be prohibited when they 
could be viewed from the surface of the 
river.  
 
Unique Habitats Major areas to 
address with regards to animal habitat 
and unique flora and fauna potential are 
the shorelines, adjacent wetlands and 

uplands near the Thornapple River. 
Some locations contain extensive 
wetland habitats. Sites with these 
conditions present should be inventoried 
for flora/fauna specifies as well as 
evidence of important animal habitats. 
When discovered, such areas need to 
be protected from development en-
croachment by site-specific measures.   
 
Woodlands Map 14-1 depicts 
contiguous woodlands of five or more 
acres. Residential home sites within 
woodland areas are highly desired by 
prospective home buyers. If a proposed 
development site contains five or more 
acres of woodland, a tree clearing plan 
for development of roads, necessary 
grade changes on each home site 
should be required. In such cases, 
review of plans would be with the 
objective of minimizing tree clearing, 
protection of the remaining trees during 
the site development phase and 
subsequent home site clearing 
practices. 
 
Significant View sheds   Map 14-1 
also depicts locations within the 
Township where significant view sheds 
have been observed. These view sheds 
should be preserved. However, it is 
recognized that there are two distinct 
elements of each view shed. These are 
(1) the location that affords the 
significant view and (2) the view shed 
panorama. 
 
Locations that afford the significant view 
are typically limited in area. These areas 
could be included in a development site 
as common open space, dedicated as 
public parkland or subject to a 
conservation easement. Ideally, such 
locations would be in public ownership.   
 
The view shed is much more difficult to 
address. View sheds typically involve 
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large land areas and multiple, private 
land ownerships. Properties within a 
view shed may be subject to multiple 
zoning district classifications. Given 
these circumstances, preserving the 
view shed will involve careful attention 
to development sites within the view 
shed. This attention should include (1) 
evaluation of proposed building 
locations, (2) determination of building 
heights, (3) proposed site grade 
changes, (4) location of proposed roads 
and (5) related aspects of the site 
development plan that impact the view 
shed. 
 
Natural Area Preservation Policies 
 
Each of the important natural features 
reviewed above need and require 
management methods intended to 
protect these areas from man-made 
disturbances. The following policy 
statements address each feature: 
 
Wetland Policies:  

Land development adjacent to 
wetlands will not be permitted to 
use earth change and drainage 
practices that impair the wetland. 
Boundaries of wetland area on 
each development site will be 
clearly defined by the proponent.  
 
A buffer zone of not less than 50 
feet will be require between any 
disturbed area and the perimeter 
of the wetland. 
 
Lot lines for platted lots or site 
condominium units boundaries 
will not be allowed to project into 
a regulated wetland.  
 
Closed storm drains will not be 
permitted to directly discharge to 
any wetland area.  

 

100-Year Flood Plain Policies: 
Land development incorporating 
areas of 100-year flood plain will 
be required to maintain a buffer 
zone of not less than 50 feet 
between the nearest disturbed 
area and the limits of the flood 
plain. 
 
Areas within 50 feet of the 100- 
year flood plain limit must be 
maintained in natural vegetation. 
 
Structures will not be permitted 
within the area of the 100-year 
flood plain unless (1) flood plain 
volume is maintained, (2) not less 
than one foot of free-board is 
maintained between the lowest 
habitable finished floor elevation 
and the 100-year flood plain 
elevation and (3) all requirements 
of Federal Emergency Manage-
ment Agency [FEMA] and the 
Michigan Department of Natural 
Resources [MDEQ] are met.  

 
Shorelines:  

These areas include riverbanks 
of the Thornapple and shorelines 
of Duncan Lake and Harwood 
Lake. The lake shorelines are 
largely developed for home sites 
and lawns. As stated earlier, 85-
90 percent of the Thornapple 
River shoreline remains un-
developed throughout the 
Township. 
 
The Planning Commission 
considers protection of these 
shorelines as one of its most 
important objectives. As such, the 
following policies will be 
implemented: 
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A natural buffer strip will be 
required, extending 50 feet 
landward from the established 
shoreline. 
 
Tree clearing, earth changes or 
structures will not be permitted 
within the 50 foot wide buffer 
strip, excepting a seasonal boat 
dock as may be permitted by the 
MDEQ. 
 
Development on lands involving 
Thornapple River shoreline will 
be required to maintain the 50 
foot wide buffer strip, said buffer 
zone not to include any portion of 
a platted lot or site condominium 
unit.  All forms of development 
will be required to maintain a 
minimum 100 foot building or 
structure setback from the 
established shoreline.  
 
Whenever shoreline involves 
steep banks [slopes in excess of 
12%] and elevation of 20 or more 
feet above the water elevation, 
development near these areas 
will be evaluated on a case by 
case basis and may be required 
to preserve the river’s natural 
environment and views by 
extending building or structure 
setbacks beyond the 100 foot 
setback. In any event, clearing of 
existing trees and disturbance of 
vegetation will not be permitted 
within the required setbacks. 

 
Unique Habitats: 

Development on sites with unique 
animal habitat or protected flora 
and fauna that may be evident, 
must be preceded by a 
professional habitat survey. In 
some cases, such areas may be 
protected by Federal or State law 

and will require participation from 
the regulatory agency. In others, 
such habitat or plant life may not 
be otherwise protected but will 
require protection by regulation of 
the Township. 
 
Policies for unique habitats 
include: 
 
Whenever the Commission 
believes unique animal habitat or 
flora and fauna exists on the 
proposed development site, it will 
require a professional survey of 
wildlife and plant life on the 
premises.   
 
Any such area identified on 
premises, if considered unique by 
the Commission or the area of 
species appear on the Federal 
endangered or threatened 
species list, the area in which 
such habitat or plant life exists 
will be excluded from the 
development project. 
 
The Commission will require 
specific design treatment and 
measures to effect protection of 
these areas. In some cases, 
these areas may be deeded to a 
land conservation group or 
placed in public ownership. 

 
Woodlands: 

The Planning Commission 
believes woodlands are an 
important natural element within 
the Township. As such, the 
Commission wishes to establish 
policies to limit tree clearing from 
land development sites. Sites 
with five or more acres of 
contiguous woodland will be 
addressed using the following 
policies: 
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Plans for all new residential sites 
and locations of buildings for non-
residential development will 
include a sheet depicting 
boundaries of existing woodlots 
and proposed tree clearing in 
relation to new roads, proposed 
building footprints, home sites, 
drainage areas and any removal 
occasioned by earth changes.   
 
For wooded sites of five or more 
acres, tree clearing will not 
exceed fifty percent of the total 
area of the woodlands. 
 
For all forms of subdivisions, 
preservation of remaining 
woodlands shall be included in 
the proposed set of deed 
restrictions as applied to all home 
sites and common areas.  

 
Significant View sheds: 

View sheds are a part of any 
locale’s image and heritage and 
represent an important com-
munity amenity. Preserving 
existing view sheds is no small 
effort. As stated earlier, view 
sheds very often involve multiple 
private land ownerships. As such, 
within limits of law, each such 
owner can add man-made 
features such as roads and 
buildings. These activities may 
impair the view shed. Given 
these observations, the Planning 
Commission will use the following 
policies when considering land 
development sites known to have 
significant view shed: 
 
Proposed placement of roads 
and buildings will be evaluated 
with an eye toward minimizing 
adverse impact on the general 
view shed. 

Proposed building heights will be 
limited whenever deemed 
necessary by the Commission to 
preserve view shed. 
 
Towers and other tall structures, 
as may be allowed by the zoning 
ordinance, will be limited as to 
location to preserve view shed. 

 
 
Trails and Pedestrian Facilities Plan 
 
Sustainable development practices 
include walk-ability as a key element of 
planning and design. Historically, 
development within rural portions of the 
Township has not incorporated any type 
of pedestrian facilities. Even some more 
intensively developed areas, such as 
Duncan Lake, have not included 
sidewalks or pedestrian walk-ways. 
 
The Township’s Master Plan includes an 
area of more intensive land 
development that is now called the Joint 
Planning Area [JPA]. It is within this 
area that the Planning Commission 
concludes pedestrian facilities are 
necessary. All forms of land 
development within the JPA hereafter 
will be required to incorporate 
pedestrian facilities in various forms. 
 
Within the outlying areas, a multiple use 
trail system is planned.  Land 
development next to or near these trail 
routes should include direct connections 
to the established or planned trail. 
 
Trail History and local efforts for Trail 
Development 
 
The Middleville/Thornapple community 
once had railroad service [see Chapter 
2 for details]. The railroad was finally 
discontinued during the 1970s. Based 
on changes to Federal and State law, 
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railroad companies gained title to all 
formerly used railroad right-of-way. 
During the 1990s, the railroad 
companies sold off unused right-of-ways 
to abutting land owners and others.  
 
During the 1995-2000 period, the Village 
of Middleville acquired, by court decree, 
several segments of former right-of-way 
extending 5 miles south along the 
Thornapple River from Main Street in 
Downtown. In 2001, the Village 
developed 3.5 miles of this trail with a 
10 ft. wide paved pathway. The 
remaining 1.5 miles between McCann 
Road and Irving Road is unpaved. 
During 2006, The Village constructed a 
new trail segment east from Grand 
Rapids Street along Crane Road a 
distance of 900 feet. The ultimate 
objective is to connect the Paul Henry 
Trail with the Middleville State Game 
Area. This future trail segment will also 
incorporate the North County Trail. 
 
Planned Major Trail Routes 
 
Map 14-2 depicts existing and proposed 
future trail routes for the Township, 
including the area within the Village of 
Middleville. The major routes will be 
northward extension of the Paul Henry-
Thornapple Trail from Main Street within 
the Village to 108th Street, a distance of 
about 4.2 miles. This proposed segment 
would link with the exiting 3.5 mile trail 
and a trail to be built in Caledonia 
Township south to 108th Street, thereby 
creating a trail system connection within 
the Kent County regional trail system.    
 
A second trail connection is shown 
running east from the Paul Henry Trail 
along Crane Road to the Middleville 
State Game Area. This 1-mile trail 
segment would link the main trail with 
the State Game Area. Moreover, the 
national North County Hiking Trail now 

shares right-of-way with the existing 3.5 
mile segment of the Paul Henry trail. 
When the Paul Henry is extended north 
to Crane Road, the North County Trail 
will be re-routed to follow the new trail to 
Crane Road and then turn eastward 
along the Crane Road Trail. 
 
A group is currently working on 
extension of the Paul Henry-Thornapple 
Trail through Barry County to the City of 
Hastings and beyond. The ultimate 
success of this effort is unknown as at 
this time, as an initiative to involve other 
local governments in trail funding and 
sponsorship is being discussed.  
 
Future Land Development and 
Pedestrian Links. 
 
Once the major trails are developed, 
existing and new neighborhoods within 
the Township should be afforded 
pedestrian links with the main trail 
network, fostering walking and healthy 
life experience.  
 
Within the Joint Planning Area, trail links 
are shown on Map 14-2 extending south 
from Crane Road along the “west bank” 
of the Thornapple River to Main Street. 
This will form a 2-mile “loop trail” along 
the Thornapple River, providing a 
comparable, easy walking tour within a 
very scenic area. Another trail loop is 
shown extending east from Downtown 
along Main Street/West State Road into 
Section 24, turning south to Irving Road 
and then turning to the West along 
Irving Road back to Main Street. This 
too, offers a scenic route.  
 
Discussion has occurred regarding 
participation in the safe routes to school 
program. If implemented, connecting 
these pedestrian routes with the 
established trail system would be 
beneficial.  
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Future trail links with new residential 
developments, commercial nodes or 
employment centers near or adjoining 
the trail routes, should become a 
mandatory standard, particularly within 
the Joint Planning Area [JPA].    
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This chapter addresses the ways and 

means of managing access points from 
frontage lands along M-37 onto the 
highway. 
 
About 10.8 miles of frontage lands exist 
along M-37 with Thornapple Township 
[both sides of the highway included], 
excluding the segment through the Village 
of Middleville. 
 
M-37 is a non-freeway state trunk line that 
functions as an arterial highway through 
Barry County, Thornapple Township and 
the Village. 
 
According to 2004 traffic count data from 
the Michigan Department of Transportation 
[MDOT], average daily traffic [ADT] counts 
on M-37 north of the Village are 10,000 
vehicles and south of the Village about 
8,800 vehicles.  Percent commercial traffic 
in Thornapple Township on M-37 is about 
8% north and 7% south of the Village, 
averaging 780 vehicles daily. 
 
Beginning in 2003, local and county 
governments in Barry County initiated a 
corridor study of M-37 through the county, 
based on concerns relating to land 
development pressures, ever increasing 
traffic volumes and traffic safety.  Funded 
by MDOT, a corridor plan was completed 
in 2004 and adopted by the “M-37 Corridor 
Committee”.  The corridor plan evaluated 
each segment of M-37 in the county and 
provided recommended access 
management standards.  The plan 
included 10 strip maps depicting M-37 
through Thornapple Township and the 
Village of Middleville.   
 
 
 
Map 15-1 through 15-8 in this chapter, are 
excerpted from the 2004 corridor plan.  
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Some of these maps have been modified 
to reflect road construction since 2004, 
planned public streets and future land use. 
 
Each map contains commentary regarding 
specific access points or situations 
displayed over aerial photography.  Land 
use has changed in some locations since 
the 1999 date of photography. 
 
As a result of the 2004 Corridor Plan, an 
M-37 Technical Advisory Committee was 
established.  The purpose of this group is 
to review proposed new or modified access 
to M-37 in the County and advise local 
governments as to recommended design 
geometrics and location.  The review 
process applies to new driveways, new 
street intersections and modifications of 
existing access points occasioned by 
redevelopment.   
 
In general terms, managing vehicle access 
points to highway M-37 will preserve the 
volume carrying capacity of the highway, 
improve safety for drivers as well as 
pedestrians and prevent increased 
congestion and crashes.  Maintaining safe 
traffic operations on M-37 is the primary 
goal of access management.   
Traffic studies by the Institute of Traffic 
Engineers, MDOT and others have clearly 
documented that closely spaced driveways 
increase traffic accidents, reduce roadway 
capacity, increase travel times and add 
significantly to the cost of future roadway 
improvements. 
 
Noting this data, the Planning Commission 
has concluded the M-37 Corridor Plan 
must be implemented.  The full corridor 
plan suggested each local government with 
zoning authority create and enact a so-
called “overlay ordinance” containing 
various access criteria.  Moreover, each 
such local ordinance should be consistent.  
The overlay ordinance language needs to 
include standardized definitions, 

applicability, a review process coordinated 
with the M-37 Technical Advisory 
Committee, site plan content requirements, 
traffic study requirements for any proposed 
land use that may generate 100 or more 
peak hour vehicle operations or 1000 ADT, 
driveway spacing standards based on 
speed limit, distance from intersections, 
road-edge landscaping and sign standards, 
sight distance and method of appealing 
standards where practical difficulties can 
be demonstrated. 
 
It is the intent of the Planning Commission 
to consider an access management 
overlay ordinance within one year of 
adoption of this Master Plan. 
 
When viewing Maps 15-1 through 15-8 on 
the following pages, it is important to note 
commentary provided on each map.  This 
commentary offers both substantive 
recommendations for specific locations as 
well as suggestions relating to future 
development of vacant lands. 
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MAPS 15-1     through    15-8 
 
             begin here 
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Chapter 16 
 
 
 

 IMPLEMENTATION              
           

     STRATEGIES 
 
            AND 
 
         ACTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Implementing this 2007-2020 Master 

Plan will require numerous short-term 
and long-term actions on the part of the 
Township.  This chapter provides a full 
review of these actions including a) a 
description of each action, b) when the 
action should occur and c) follow-up 
measures required. 
 
Because the Township and Village 
Planning Commissions have closely 
collaborated in preparing respective 
2007-2020 Master Plans, some actions 
reviewed in this chapter require further 
collaboration and agreement for 
successful implementation, especially 
as applied to the Joint Planning Area 
[JPA] [see Chapter 9]. 
 
This chapter establishes the “work 
program” for the Planning Commission 
including various actions required to 
implement provisions of this plan.  
Changes to the zoning ordinances, 
strategies for the JPA, access 
management standards, storm water 
best management practices, subdivision 
and site condominium rules, capital 
investments, and maintaining this plan 
are matters discussed in this chapter. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 2007 - 2020 
 

 MASTER 

 PLAN 

 

ADOPTION 

 
IMPLEMENTATION 

 

STRATEGIES 

 

& ACTIONS 



M a s t e r  P l a n   2 0 1 2                                   Implementation Strategies and Actions - 16 

16-2 

1.  Township Zoning Ordinance 
 
This 2007-2020 Master Plan introduces 
new concepts and approaches for 
managing growth.  The number of land 
use categories has increased, 
environmental policies regarding 
sustainable development have been put 
forth, a joint planning area has been 
identified for future urban and suburban 
growth and the concept of transferring 
land development rights from prime and 
important farm land to development 
sites has been introduced. 
 
Each of the forgoing concepts and other 
elements of this 2007-2020 Master Plan 
will require amendments to the 
Township’s zoning ordinance.  Topics to 
be addressed in the zoning ordinance 
during the 2007/2008 period include, but 
are not limited to: 
 

(1) Add zoning districts in the text 
that reflect and implement the 
Joint Planning Area future land 
use element. 

(2) Add provisions for Planned Unit 
Development incorporating non-
contiguous parcels and transfer 
of development rights.  

(3) Amend Rural Residential zoning 
to require 1.5 acre minimal 
parcel size. 

(4) Amend the “A” Agricultural 
zoning district to prohibit private 
roads, subdivisions and site 
condominiums. 

(5) Amend private road standards to 
prohibit private roads in the “A” 
districts. 

(6)  Require private road con-
nectivity and possibly amend 
design and construction 
standards. 

(7) Address design, construction, 
inspection and operation of 

private common wastewater 
collection and treatment 
systems. 

(8) Introduce amendments that 
bring the zoning ordinance into 
compliance with the Michigan 
Zoning Enabling Act [110 PA 
2007, effective July 1, 2007]. 

(9) Address the sign ordinance so 
that it properly reflects new 
zoning districts and more closely 
conforms to the Village sign 
ordinance as applied within the 
Joint Planning Area. 

(10) Amendments to revise special 
land use standards in all zoning 
districts. 

(11) Revisit Open Space Residential 
Development [OSRD] 
regulations to make sure they 
properly reflect new zoning 
districts and the future land use 
plan. 

(12) Address design, construction, 
inspection and operation of 
private common water supply 
and distribution systems. 

(13) Regulations addressing lands 
with shoreline on the Thornapple 
River regarding setbacks, soil 
disturbance and tree clearing. 

(14) Other topics the Planning 
Commission deems necessary 
to implement provisions of the 
Master Plan. 

 
 
2.  Growth Management in the Joint  
      Planning Area [JPA] 
 
Implementing the future land use plan 
for the Joint Planning Area [JPA] 
requires close and continued 
collaboration between the Township and 
Village.  Lands in the JPA are within 
Thornapple Township and subject to it’s 
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zoning and related ordinances.  
However, future development and infill 
within the JPA will require public sewer 
and water supply services only available 
from the Village.  As such, the Township 
and Village Planning Commission have 
concluded that successful growth 
management in the JPA requires the 
following actions: 
 

(1) The Township and Village 
Planning Commissions will 
prepare and recommend 
enactment of common zoning 
provisions to be applied within 
the JPA that mirror future land 
use categories, density and 
related site development 
standards.  The Township 
zoning ordinance will apply in 
the JPA until a development site 
is annexed.  At the time formal 
annexation is concluded, the 
common zoning ordinance 
language of the Village will 
apply.  The Village Council will, 
at the time of annexation, enact 
appropriate zoning on the 
development parcel such that 
applicable regulations are the 
same as those in effect prior to 
the annexation. 

(2) A permanent 6-person Joint 
Planning Committee [JPC] will 
be established with 3 members 
from each Planning 
Commission.  The JPC will meet 
and give initial consideration to 
all new land developments 
proposed with the JPA.  The 
JPC will convene as needed 
based on information provided 
by the Village/Township 
Planner. 

(3) The JPC will determine whether 
the proposed land development 
conforms with the future land 
use plan for the JPA. 

(4) If the development proposal 
does conform to the future land 
use plan, the JPC will proceed 
to consider the following 
matters: 

a. Preliminary site plan  
b. Compatibility with adjoin-

ing land uses 
c. Roadway access loca-

tion(s)  
d. Sufficiency of public sewer 

and water infrastructure to 
serve the proposed land 
use 

e. Proposed storm drainage 
method 

f. Whether Planned Unit 
Development rules are 
applicable to the proposed 
development. 

(5) If the development proposed 
does not conform to the future 
land use plan, the JPC will 
advise the proponent to revise 
plans in accordance with the 
future land use plan. 

(6) If the proposed development 
conforms to the future land use 
plan the JPC will prepare a 
written report to the Township 
Planning Commission regarding 
all matters considered in items 
4(a-f) above and advise the 
proponent to proceed with the 
formal application. 

(7) Formal application and 
companion information is then 
filed by proponent with the 
Township Planning Commission.  

(8) Township Planning Commission 
receives application and 
schedules public hearing, if 
required.  At this time, the 
application materials are copied 
to the Village Planning 
Commission with a request for 
review and comment. 
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(9) The Thornapple Township 
Planning Commission review of 
the proposed land development 
will include a decision on when 
the land owner will petition the 
Village for annexation as a 
condition of development 
approval.   

(10) If a development is granted 
approval or conditional approval 
by the Planning Commission, 
site grading or other 
construction activity may not 
occur unless and until a petition 
to annex real property has been 
filed by the owner of the 
property with the Middleville 
Village Council and that petition 
has been approved by the 
Council and the Barry County 
Board of Commissioners. 

(11) Upon formal annexation, the 
Village Council will acknowledge 
and enact zoning district 
standards identical to those in 
effect within the Township prior 
to annexation. 

(12) When the development property 
is formally annexed, all 
documents relating to the 
approved land development will 
be transferred from the 
Township to the Village. 

 
 
3. Subdivision and Site Condo-

minium Control Ordinance 
 
This ordinance would replace 
existing zoning ordinance provisions.  
The objective is to put subdivisions 
under the land division act and site 
condominiums under the 
Condominium Act on equal footing.  
This Ordinance would include 
common standards for site 
improvements, limits on cul-de-sac 
length, connectivity requirements 

between properties, land develop-
ments, and related standards. 
 
 
4. Storm Water Management              

Standards 
 

Enacted under general ordinance 
authority, this ordinance would 
implement Chapter 12 of the plan by 
creating so-called “best management 
practices” and apply to land 
development within those portions of the 
Township that are not served by an 
established public county drainage 
district. 
 
The ordinance would include storm 
drainage design standards, storm event 
frequency, preferences for on-site storm 
water filtration and retention, 
groundwater recharge and landscape 
requirements for permanent water 
features or basins that are part of the 
site storm water management facilities. 
 
 
5.  Access Management Standards 
 
Based on Chapter 15 of the Master Plan 
and recommendations contained in the 
2004 Barry County M-37 Corridor Plan, 
an access management ordinance will 
be prepared by the Planning 
Commission and then be recommended 
to the Board of Trustees. 
 
The objective of this ordinance will be to 
establish minimum driveway spacing 
standards, site-distance criteria for new 
roadway intersections along M-37 and 
related design standards. 
 
This ordinance would be submitted to 
MDOT for review and recommendations 
prior to enactment.   
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A similar approach to high volume 
County Primary Roads will be discussed 
with the Barry County Road 
Commission.   
 
 
6.   Township Capital Improvements   
      Program. 
 
Public infrastructure investments by the 
Township directly impact physical 
development.  According to the 
Township Planning Act, once a plan for 
development and change within the 
Township is enacted by the Planning 
Commission, public improvements may 
not occur unless “. . . the location, 
character and extent thereof shall have 
been submitted to and approved by the 
Planning Commission.”  [MCLA 
125.330]. 
 
It is the intent of the Planning 
Commission, working with the Board of 
Trustees, to prepare a public capital 
improvements program.   
 
 
7.   Master Plan Maintenance 
 
Following enactment of the 2007-2020 
Master plan for Thornapple Township, 
the Planning Commission will 
periodically undertake full evaluation of 
content and relevancy of the Plan.  
 
Consistent with the Township Planning 
Act, the Planning Commission will 
conduct full review of the Master Plan 
not less than every five years.  
Whenever the Commission concludes 
amendments to the Master Plan are 
needed, it will draft such changes, 
confer with adjacent local governments 
and the County, hold public hearings, 
and consider adoption of such 
amendments to this 2007-2020 Master 
Plan. 
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 Can You Imagine . . .  



INTRODUCTION 
 
During February 2001, the Thornapple Township Planning Commission 
completed a 29-question public opinion survey.  This survey form was 
compiled in collaboration with the Village of Middleville Planning 
Commission.   
 
The opinion survey form was included in the February 2001 issue of the 
Town crier newsletter, a quarterly newsletter co-sponsored by Thornapple 
Township and the Village of Middleville.  The newsletter is distributed to 
every household within the Township and Village.  A total of 1,100 
newsletters were distributed in Thornapple Township. 
 
169 completed surveys were returned by Township residents, resulting in a 
return rate of over 15 percent.  This return rate is considered very good, 
since the survey form contained 29 questions and required considerable time 
and thought by the respondent. 
 
The results of this survey will be used as a resource by the Thornapple 
Township Planning Commission during the process of updating the 
Township’s Master Plan. 
 
The opinion survey results are reported for each question and sub-question.  
All responses are shown as a percent of total number of responses.  Actual 
number of  responses for each question varied, since not all questions on 
each survey form contained a response.   
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PUBLIC OPINION SURVEY      FEBRUARY/MARCH 2001 
EXECUTIVE SUMMARY 
 
The following information represents a snapshot of significant responses to Q-1 to Q-28 of the 
written survey: 
 
Q-1: A.  Current Community View     58% County Rural 
 B.  As you would like it               56% County Rural 
 C.  As you believe it will be        53%  G R Suburb 
 
Q-2: MOST IMPORTANT PLANNING ISSUES: 

#1 Preserve Farmland 
  #2 Protect Natural Resources 
  #3 Keep Rural Character 
  #4 Groundwater Quality 
  #5 Good Roads 
  #6 Parks and Recreation 
  #7 Junk & Blight 
  #8 Affordable Housing 
  #9 Retail and Services 
  #10 New Industrial 
 
Q-3: Preservation for Development 
  
 Active Ag. land 63.7%    Very Important 
 Forested/Woodland 69.2%   Very Important 
 Wetlands/Marsh 70.6%     Very Important 
 Riverfront land 57.5%  Very Important 
 
Q-4 Location of future single family development 
      (1 preferred, 8 least favorite) 
 
  throughout Township  48.3%=4/5     &     19.7%=1 
  rural areas   63.1%=5/6/7 
  agricultural areas  76.6%=6/7/8 
  wooded areas   59.6%=5/6/7 
  riverfront   47.6%=4/5/6  &     31.2%=8 
  in Village   74.9%=1/2/3 
  ex. res. areas   80.4%=1/2/3 
  planned subdivisions  66.5%=1/2/3 
 
Q-5 Location of future multiple family housing 
  ((1 preferred, 5 least favorite) 
 
  throughout Township  89%=3/4/5 
  wooded areas   91.2%=4/5 
  with sewer/water  87.2%=1/2 
  in Village   91.6%=1/2 
  along river   93.7%=3/4/5 
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Q-6 Why do you live here? 
 
  #1 rural atmosphere (75.5%) 
  #2 quality of schools  (29.5%) 
  #3 family in the area  (26.5%) 
  #4 affordable housing  (25%) 
  #5 close to farms  (23.1%) 
  #6 low crime rate  (22.5%) 
  all others less than 20% 
 
Q-7 Your next move? 
 
  #1 don’t plan on moving  (64.1%) 
  #2 single family home on large parcel  (25.5%) 
  #3 senior housing  (4.1%) 
  #4 single family in subdivision  (3.5%) 
  #5 condominium/apartment  (2.8%) 
  all other responses were 0% 
 
Q-8 Elements of Rural Character (% yes responses) 
 
  Pastures  (88%) 
  Raising livestock  (73%) 
  Scenic views  (94.4%) 
  Homes on large lots  (66.9%) 
  Wildlife areas  (99.3%) 
  Farm buildings  (75.4%) 
  Vacant land  (81.7%) 
  Woodlands  (99.8%) 
  Growing crops  (84.5%) 
 
Q-9 Lot size which preserves rural character 
 
  #1 5.0 acres  (31.1%) 
  #2 2.0 acres  (26.2%) 
  #3 10.0 acres  (13.6%) 
  #4/5 1.0/1.5 acres  (10.7% each) 
  #6 ½ acre  (7.8%) 
 
Q-10 Statements about future community 
 
 Commercial away from Residents  66.7%  yes 
 New homes on large lots   70.1%  yes 
 Small lots w/common land  22.8%  yes, 37.8% neutral, 39.3% no 
 Absn. RR row for trails  62.6%  yes 
 Twp. pay Village share police 31%  yes, 35.2% neutral, 33.8% no 
 Public land for sewer/water  34.2%  yes, 24.2% neutral, 41.6% no 
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Q-11 Statements about future community? 
 
 Combined Village/Twp. facility 37.9% yes,  29.7% neutral,  32.4% no 
 Growth outward from Village  48.9% yes, 29.5% neutral, 21.6% no 
 Buffers between diff. types of use 68.5% yes 
 M-37 to Commercial/ 
   Industrial use   62.1% yes 
 Protect lands on river   68% yes 
 Preserve farmland   69.1% yes 
 Enforce junk/blight Ord.  82.2% yes 
 
Q-12 Written responses  (see full report) 
 
Q-13 Home Sites 
       YES  NO 

1. Same density, small lots  
w/common open space  36%  64% 

 2.  1.5 acre homesites  56.6%  43.4% 
   2.0 acre homesites  59.5%  40.5% 
   5.0 acre homesites  62.4%  37.6% 
   10.0 acre homesites  58.1%  41.9% 
 3. One home/40 acres & homestead 57.4%  42.6% 
 4. T D R     66.9%  33.1% 
 5. Purchase development rights  42.2%  57.8% 
 
Q-14 Improvements for new residential developments? 
   
  Topic   Yes  No 
 

Paved street   92.7%  7.3% 
Street lights   70.9%  29.1% 
Curbside gutter  73.9%  26.1% 
Storm water facilities  83.6%  16.4% 
Common open space  80.6%  19.4% 
Cluster mail boxes  38.9%  61.1% 
Public san. sewer  72.9%  27.1% 
Public water supply  68.0%  32% 
Sidewalks/walkways  68.6%  31.4% 
Protect wildlife areas  92.7%  7.3%   

 
 
Q-15 Primary Concerns of Residents regarding new development nearby. 
 

#1 Adequate buffers 
#2 Traffic increases 
#3 Groundwater quality 
#4 Noise 
#5 Neighborhood character 
#6 Size of lots 
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#7 Size of homes 
#8 Trespass 
#9 Interference with views 
#10 Excessive driveways 

 
Q-16 Commercial development control 
 
       YES   NO 
 1.  Sign size & number   87.6%   12.4% 
 2.  Require site landscaping   91.6%   8.4% 
 3.  Paved parking    91.6%   8.4% 
 4.  Control outdoor display   88.6%   11.4% 
 5.  Limit commercial driveway location 81.9%   18.1% 
 6.  Assume proper drainage   95.8%   4.2% 
 
 
Q-17 What type businesses along M-37 
 
       YES   NO 
 1.  Car dealers     69.5%   30.5% 
 2.  Lawn/garden    92.6%   7.4% 
 3.  Contractors     56.2%   43.8% 
 4.  Lumber yard    69.6%   30.4% 
 5.  Farm implement    68.8%   31.2% 
 6.  Strip mall     68.8%   31.2% 
 7.  Department store    58.2%   41.8% 
 8.  Office buildings    79%   21% 
 9.  No commercial uses   28.3%   71.7% 
 
Q-18  How should development proceed along M-37 
 
       YES   NO 
 1.  Outward from Village?   79.1%   20.9% 
 2.  Require pub. w/s for all new  84.2%   15.8% 
 3.  Restrict Ind. locations   81.8%   18.2% 
 4.  Restrict Com. locations   76.1%   23.9% 
 5.  Strip devel. all along M-37  OK  50%   50% 
 
Q-19  What types of Industrial use okay along M-37? 
 
  TOPIC    YES   NO 
 
 1.  Trucking     38.9%   61.1% 
 2.  Light manufacturing   66.9%   33.1% 
 3.  Contractor yard    48.2%   51.8% 
 4.  Concrete recycling    16.8%   83.2% 
 5.  Asphalt plant    12.4%   87.6% 
 6.  All uses indoors    64.1%   35.9% 
 7.  Heavy industrial    2.9%   97.1% 
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Q-20  Priorities for spending local tax dollars. 
 
 # 1 Fire protection 
 # 2 Road maintenance 
 # 3 Police protection 
 # 4 Community appearance 
 # 5 Planning for future 
 # 6 Purchase waterfront lands 
 # 7 Public sewer/water 
 # 8 Enforce ordinances 
 # 9 Economic development 
 #10 Pollution prevention 
 #11 Park and recreation facilities 
 
 
Q-21 Public sewer/water required for all new development, except large lot, 
 single family. 
 
      YES    NO 
 
      58%    42% 
 
 
Q-22 How often do you stop at a business or government office in Downtown? 
 
 Once a Week   Once a Month  Seldom 
 
       23.7%          19.2%      52.1% 
 
 
Q-23 What types of goods or services do you believe are most needed in Downtown? 
 
 #1 Sit-down restaurant 
 #2  Hardware 
 #3 Grocery 
 #4 Family Doctor 
 #5 Variety Store 
 #6 Medical Emergency Service 
 #7 Fast Food 
 #8 Barber Shop  
 #9 Pharmacy 

#10 Lawn/Garden store 
#11 Building Supplies 
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Q-24 Downtown Middleville should have distinctive architecture/character. 
 Do you agree? 
 
      YES    NO 
 
      66.7%    33.3% 
 
 
Q-25 Improvements to Downtown: 
 
 #1 Improve appearance 
 #2 Add landscaping 
 #3 More stores 
 #4 More parking 
 #5 New streetscape 
 #6 Active Chamber of Commerce 
 #7 Angle parking on main street 
 #8 Period style lighting 
 #9 Pedestrian crosswalks 
 #10 Sign Graphics 
 
 
Q-26 Where are you during the daytime? 
 
 #1  Kent County   (30.6%) 
 #2 At home  (26.2%) 
 #3 Thornapple Twp.   (13.7%)  
 #4 Middleville  (12.6%) 
 #5 Hastings  (  6.0%) 
 
 
Q-27 Type of housing now live in? 
 
 #1 House on one-plus acres (83%) 
 #2 House on less than one acre (17%) 
 #3 All others   (  4%) 
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COMMUNITY CHARACTER AND VALUES (Q-1 to Q-8) 
 
Q-1:  Thornapple Township and the Village of Middleville are 
experiencing growth.  Continued growth will affect life styles.  
Which of the following do you think best describes your view 
about our community: 

(Circle One Number Each Line)  
 

  Country Bedroom Grand Rapids    Farming 
          Rural      Community      Suburb    Community 

1.  As it is now:              1         2      3       4 
 
2.  As you would like:        1           2      3             4    
 
3.  As you believe it will be:    1        2      3        4 
 

Q-2:  From the viewpoint of planning for our future, please 
rank the following items in order of importance to you: 
 ( 1 - most important       10 - least important ) 
 
____ creation of park and  ____ good roads 
  recreation areas 
____ preserving farmland  ____ new retail and  
           service businesses 
____ affordable housing  ____ groundwater quality 
          protection 
____ protecting natural areas ____ junk & blight control 
 
____ encourage new indus- ____ keep small town or rural 
  trial development    character 
 
Q-3: How do you feel about the preservation from  
development of the following types of land areas? 
      
          Very   Somewhat      Not Very 
                   Important    Important     Important   
 
1.  Active agricultural lands  1   2   3 
2.  Forested/wooded lands   1   2   3 
3.  Wetlands/marsh    1   2   3 
4.  Riverfront land    1   2   3 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q-4:  What is your preference concerning the location of future 
development of single family housing areas in the community? 
 (Write in 1-8:  1 being your preferred, 8 being your least favorite 
   location) 
 
____Throughout the township  ____Riverfront areas 
 
____In rural areas     ____In the Village 
 
____In agricultural areas   ____In existing residential areas 
           
____In wooded areas    ____Planned subdivisions 
 
Q-5: What is your preference concerning location of multiple-
family housing (apartments) in the community?  (Write in 1-5, 
1 being your preferred, 5 being your least favorite location) 
 
____ Throughout the Township  ____ In the Village 
 
____ Wooded areas     ____ Along the Thornapple  
             River 
____ Only where public sewer and 
  water services are available 
 

Q-6:  Which of the following reasons best explain why you live 
in or moved to Thornapple Township/Middleville: 
  
    (Circle up to three)                   
 
1. Rural atmosphere    6. Quality of school system 
 
2. Good place to retire    7. Affordable housing 
 
3. Recreational opportunities  8. Family in the area 
 
4. Close to agricultural/farms  9. Closer to work 
 
5. Low crime rate         10.  I grew up here 
 

     11. Other ________________  
 
 
 



Q-7:  In your next move, what type of living situation will best 
meet your needs?  (Circle One) 
 
1.  Single family home on a large rural parcel 
2.  Single family home in a residential subdivision 
3.  Owner occupied condominium, apartment 
4.  Rental apartment 
5.  Low income housing 
6.  Senior citizen housing 
7.  Mobile home on a lot by itself 
8.  Mobile home in a park 
9.  Don’t plan on moving 
 

Q-8:  In a previous opinion survey, many residents indicated 
preserving “rural character” was an important planning issue.  
In your opinion, which of the following contribute to rural 
character? 
           YES   NO 
 
  1.   Pastures        [     ]   [      ] 
  2.   Raising livestock      [ ]   [ ] 
  3.   Scenic views       [ ]   [ ] 
  4.   Homes on large lots     [ ]   [ ] 
  5.   Wildlife areas       [ ]   [ ]  
  6.   Farm buildings      [ ]   [ ] 
  7.   Vacant land       [ ]   [ ] 
  8.   Woodlands       [ ]   [ ]  
  9.   Growing crops       [ ]   [ ] 
10.   Other ( write in) _________________ 
 
Q-9:  If you responded yes to item 4 in Question 8 above, what 
size lot for each home do you believe would preserve “rural 
character”?  (Check one) 
 

____ ½ Acre    ____  2.0 Acres 
 

____ 1.0 Acre   ____  5.0 Acres 
  

____ 1.5 Acres   ____  10.0 Acres 
  

Other: (Write in) ______________________ 
 
QUESTIONS ABOUT FUTURE DEVELOPMENT 
                             (Q-10 to Q-18) 

Q-10: Listed below are a number of statements about the future 
community.  How do you feel about each. 
           Agree  Neutral     Disagree 
1. Commercial development should  1   2        3 
 be away from residential areas. 
2.   New housing should be on large         1    2        3 
 lots. 
3. New housing should be on smaller   1     2        3 
 lots with extra land for open space. 
4.   The abandoned railroad right-of-way    1          2   3 
 should be purchased by the Township 
 and converted to trails. 
5. The Village and the Township should    1    2   3 
 be operated as a single governmental 
 unit. 
6. The Township should pay the Village   1    2   3 
 and share police protection. 
7. The Village and theTownship should   1    2   3 
       invest tax dollars in sewer and water  

extensions to serve new development. 
 

Q-11:  Listed below are a number of statements about the future 
community.  How do you feel about each. 
           Agree   Neutral   Disagree  
 
1. The Township and Village should         1     2     3 
      combine in a new joint use municipal 
      building in Middleville for offices, 
      fire dept., etc. 
2.   Future growth should extend outward    1     2     3 
 for the Village rather than be scattered.  
3.   Planning should provide for buffer       1        2     3 
 areas between different types of land 
 uses. 
4.   Lands along M-37 should be devel-      1     2     3 
 oped to commercial and/or industrial 
 uses. 
5.   Lands along the Thornapple River       1     2     3 
 should be protected and kept in their 
 natural state. 
6.   Active farmlands should be preserved     1     2     3 
 and not developed. 
7. Ordinance enforcement to prevent       1     2     3 
 blight, junk and nuisances is impor- 
 tant to our community.  
 
Q-12:  If you answered that you “disagree” to part 4 of 
Question 11, what areas of the Village and Township should be 
planned for future commercial and/or industrial uses.  (Write in) 
________________________________________________________ 
________________________________________________________ 
 

Q-13: HOME SITES.  In rural areas, typical development 
practice spreads home sites over an entire tract of land.  If this 
approach continues, some people believe rural areas become 
“suburban” and lose their “rural character”.  There are alternates 
to be considered regarding home site development in rural 
areas.  Would you favor any of the following approaches? 
 

YES   NO 
 
1.  Same density, but with smaller 
     home sites and common areas   [ ]   [ ] 
     to preserve open space. 
 
2.  Limit the number of new homes 
     sites in rural areas based on lot  
     size.  Would you favor, per home 
     site, any of the following? 
 

     1.5   Acres     [ ]   [ ] 
 2    Acres     [ ]   [ ] 
 5    Acres     [ ]   [ ] 

                         10    Acres      [ ]   [ ] 
 
3.  Limit the number of home sites  
     in active farming areas to one home  [ ]   [ ] 
    per 40 acres plus a homestead. 
4.  Allow development rights on one 
     parcel to “transfer” to another,    [ ]   [ ] 
     thereby keeping permanent rural  
     character on some lands. 
5.  Public purchase of development 
     rights on farmland or vacant land.  [ ]   [ ] 
 
Q-14:  HOUSING. When a new subdivision for single family 
houses, condominiums or apartments is proposed, issues of 



design and types of improvements to be required always arise.  
In your opinion, what design elements or improvements 
should be required in new residential developments? 
 
            YES   NO 
1.   Paved Streets        [ ]   [ ] 
2 Street lights         [ ]   [
 ] 
3. Curb side gutters       [ ]   [ ] 
4. Storm water facilities      [ ]   [ ] 
5. Common open spaces      [ ]   [ ] 
6. Cluster mail boxes       [ ]   [ ] 
7. Public sanitary sewer      [ ]   [ ] 
8. Public water supply        [ ]   [ ] 
9. Sidewalks or pedestrian walkways   [ ]   [ ] 
10. Protect wildlife or natural areas    [ ]   [ ] 
11.  Other (Write In)  ____________________________________ 
 
Q:15: If new housing developments were proposed on land 
near you, what would be your primary concerns? 
  ( 1 - most important     10 - least important) 
 
____  Added traffic     ____ Loss of neighborhood  
            character 
____ Adequate buffer area   ____ Interfering with views 
  between you and new 
  development     ____ Type/size of homes 
 
____ Size of new lots     ____ Excessive 
driveways 
 
____ Impact of septic systems  ____ People trespassing 
  on groundwater 
_____ Noise       Other  (write in) _______________ 
 
 

Q-16:  COMMERCIAL.   As new retail and service 
commercial business investments occur, should controls be 
established for this new development which do one or more of 
the following? 
           YES    NO 
 
  1.  Limit number and size of signs   [ ]   [ ] 
  2.  Require site landscaping    [ ]   [ ] 
  3.  Paved parking areas/drives    [ ]   [ ]  
  4.  Controls on outdoor storage 
       and displays        [ ]   [ ] 
  5.  Limit commercial driveway 
       access locations      [ ]   [ ] 
  6.  Assure proper site drainage    [ ]   [ ]  
  7. Other (write in):   ____________________________ 
 
Q-17:  In your opinion, what types of commercial business or 
 services would be appropriate along M-37? 
 
          YES    NO 
 

1.  Car dealerships     [ ]   [ ]  
2.  Lawn/garden store     [ ]   [ ] 
3.  Contractors      [ ]   [ ] 
4.  Lumber yard      [ ]   [ ]  
5.  Farm implement sales    [ ]   [ ] 
6.  Strip mall       [ ]   [ ] 
7.  Department store     [ ]   [ ] 
8.  Office buildings     [ ]   [ ] 

9.  No Commercial Uses    [ ]   [ ] 
10.  Other  (Write In ) _____________________________   
            _____________________________ 
 
Q-18: M-37 is experiencing ever increasing traffic, both cars 
and trucks.  Much of the land along M-37 is now residential or 
agricultural use or is vacant.  Each year ever more interest in 
commercial, industrial or higher density residential uses are 
expressed.  In your opinion, how should future development 
along M-37 occur? 
 
           YES   NO 
1. New development should progress  
 from the Village outward    [ ]   [ ] 
 
2. Water and sewer utilities should be 
 required for all new development  
 along M-37        [ ]   [ ] 
 
3. Industrial development along M-37 
 should be restricted as to location  [ ]   [ ]  
 
4. Commercial development should 
 be restricted as to location along  [ ]   [ ]  
      M-37 
 
5 Strip development all along M-37 
 is OK         [ ]   [ ]  
 

Q-19: In your opinion, what types of industrial uses would be 
appropriate along M-37?      YES   NO 
 
1.  Trucking/Distribution    [ ]   [ ]  
2.  Light manufacturing     [ ]   [ ] 
3.  Contractor Yard      [ ]   [ ] 
4.  Concrete recycling     [ ]   [ ] 
5.  Asphalt plant       [ ]   [ ]  
6.  All uses indoors      [ ]   [ ]  
7.  Heavy industrial      [ ]   [ ] 
8.  Other  (write in) ______________________________ 
 
 
Q-20: What are your priorities for how your local tax dollars 
are spent?     ( circle two) 
       
1. Enforcing Ordinances    7. Pollution prevention 
 
2. Fire Protection      8. Economic development 
 
3. Road maintenance     9. Police protection 
 
4.   Improving community       10. Purchase waterfront lands  
      appearance        to preserve them 
5. Planning for the future       11.  Providing public sewer  
           and water services 
6.   Park land and recreation       12. Other (write in) ________ 
    facilities        _____________________ 
 
 
 



Q-21: Other than large lot rural home sites, should public  
sewer and public water supply be required for all new 
development? 
       YES [ ]     NO    [ ] 
 
 
VILLAGE CENTER (“DOWNTOWN”)   (Q-22 to Q-25) 
Downtown Middleville in recent years has lacked vitality and 
retail businesses have struggled to survive.  
 
Q-22: How often do you stop at a business or government 
office in Downtown?   ( check one ) 
 

[ ]   Once a week    [ ]   Once a Month  [ ]   Seldom 
 

Q-23: What types of goods or services do you believe are 
most needed within Downtown?  ( check one or more boxes ) 
 
1.[  ]  Hardware  13. [  ]  Women’s  21. [  ]  Appliance  
2 [  ]  Pharmacy    Apparel      Repair 

 3.[  ]  Sporting Goods 14. [  ]   Men’s   22.  [  ] Video/DVD 
 4.[  ]  Variety Store    Apparel     Rental 
 5.[  ]  Furniture   15. [  ] Children’s  23. [  ] Car wash 
 6.[  ]  Antiques     Apparel  24. [  ]  Small engine
               repair 
 7.[  ]  Second-hand  16. [  ]  Kitchen/Bath 25. [  ] Attorney 
     goods     Shop   26. [  ] Accountant 
 8.[  ]  Restaurant  17. [  ] Building  27. [  ] Family  
     (Sit-down)    Supplies    Doctor  
            28. [  ] Medical  
  9.[  ] Fast Food        18. [  ]Auto  Repair   
 Emergency  
              Service 
10.[  ] Lawn/Garden       29. [  ] Real Estate 
11.[  ] Electronics  19. [  ]  Barber shop 30. [  ] Insurance 
12.[  ] Grocery   20. [  ] Beauty shop 31. [  ] Other  
              (write in)  

[  ]  __________ 
             [  ]  __________ 
             [  ]  __________ 
 
Q-24: Downtown Middleville should have distinctive 
architecture and character.  Do you agree with this 
statement? 
      YES [ ]  NO  [ ] 
 
 
 
 
 
 
 
 
Thank you for completing this questionnaire.  You may 
drop this form off at Village offices, 100 E. Main St., or 
Township offices at 200 E. Main St., Middleville or mail it 
by folding as a self-mailer and adding a stamp. 
 
 
 
 
 

Q-25: If improvements were planned for Downtown 
Middleville, which of the following would be most important? 

  (  choose not more than three ) 
 

1. [ ] More parking      7. [ ] Quality sign graphics 
2. [ ] Improve appearance     8. [ ]     Formal pedestrian 
   of storefronts      crosswalks 
3. [ ] Add landscaping     9. [ ] Angle parking on  
            main street 
4. [ ] Period style street lights  10.[     ] Street furniture 
5. [ ] More stores      11.[ ] Seasonal banners 
6. [ ] New streetscape (brick   12.[ ] An active Chamber of 
   sidewalks, more trees,    Commerce 

benches) 
 
QUESTIONS ABOUT YOU  (Q-26 TO Q-29) 
 

Q-26: Where do you spend most of your daytime or working 
hours? 
 
1. At home  4.    Kent County      7. Middleville 
 
2. Hastings  5. Thornapple Township  8. Other places in  
             Barry County 
3. Allegan County  6.  Caledonia Area   9.   Other: ________ 
 
Q-27: What type of housing do you currently live in? 
 
1. Rental Apartment  5.  Condominium unit 7. Mobile home 
2. Mobile home park  6.  Rented house   
3. Own house on lot larger than one acre   8. Other ________ 
4. Own house on lot smaller than one acre    _______________ 
 
Q-28: I live in: 
     
  [ ]   Thornapple Township [ ]   Village of Middleville  
 
Q-29:  Do you have any comments or thoughts on planning for 
the future of our community? 
__________________________________________________
_ 
__________________________________________________
_ 
__________________________________________________
_ 
                       (Add a page if you need more space) 
 

 
Place 34c 

                     Stamp 
                   Here 
 
Fold this survey as a  
self-mailer, or place in 
envelope.  MAIL TO: 
 
 
 

Thornapple/Middleville 
Opinion Survey 

PO Box 459 
Middleville, MI 49333 
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