AGENDA
Planning Commission
Monday, May 3, 2021 – 7:00 p.m.
Remote Electronic Meeting
According to the Attorney General, interrupting a public meeting in Michigan with hate speech or profanity could result in criminal
charges under several State statutes relating to Fraudulent Access to a Computer or Network (MCL 752. 797) and/or Malicious
Use of Electronics Communication (MCL 750.540). According to the US Attorney for Eastern Michigan, Federal charges may
include disrupting a public meeting, computer intrusion, using a computer to commit a crime, hate crimes, fraud, or transmitting
threatening communications. Public meetings are monitored, and violations of statutes will be prosecuted.
Join Online @ www.zoom.us/join or Call 1-929-205-6099
Meeting ID: 972 5734 8509 | Passcode: 651854

I.
II.

Call to Order
Roll Call

III.

Statement on Remote Meeting

IV.

Approval of the following meeting minutes:
A. March 15, 2021 Planning Commission Minutes
B. April 19, 2021 Special Joint Meeting of the Planning Commission and Township Board

V.

VI.

Correspondence
• Bob and Julie Koning, 13210 Hidden Creek – vandenBerg Excavating
• Ronald Reis, 13213 Hidden Creek – vandenBerg Excavating
Brief Public Comments & Questions (Limited to 3 minutes)
If you would like to comment on an Agenda Item Only, please click “Raise Hand” at the bottom of your screen or
by pressing Alt+Y. The Zoom Moderator will unmute you when it is your turn to speak.

VII.

Public Hearing
A. Special Land Use – Outdoor Storage/Open Air Business – vandenBerg Excavating
B. Zoning Text Amendment – Open Air Business

VIII.

Old Business
A. Special Land Use – Outdoor Storage/Open Air Business – vandenBerg Excavating
B. Zoning Text Amendment – Open Air Business
C. Site Plan Review – Ground-Mounted Solar Array – City of Grand Rapids

IX.
X.

New Business
A. Discussion – Text Amendment – Minimum Dwelling Unit Sizes
Reports
A. Attorney Report
B. Staff Report
C. Commissioner Comments

XI.

Extended Public Comments & Questions (Limited to 4 minutes)
If you would like to comment on a Non-Agenda Item Only, please click “Raise Hand” at the bottom of your screen
or by pressing Alt+Y. The Zoom Moderator will unmute you when it is your turn to speak.

XII.

Adjournment

MEETING MINUTES
GRAND HAVEN CHARTER TOWNSHIP
PLANNING COMMISSION
MARCH 15, 2021
Remote Electronic Meeting
I.

CALL TO ORDER
Cousins called the meeting of the Grand Haven Charter Township Planning Commission to
order at 7:00pm.

II.

ROLL CALL
Members present: Cousins, Wilson, Chalifoux, Taylor, Reenders, Hesselsweet, Wagenmaker,
Mesler and Lemkuil
Members absent: None
Also present:
Community Development Director Fedewa and Attorney Bultje
Without objection, Cousins instructed Fedewa to record the minutes.

III.

STATEMENT ON REMOTE MEETING
It was noted the Planning Commission was meeting remotely on the Zoom platform because
of health concerns associated with COVID-19 pandemic. Information on this remote meeting
has been posted so that the public may participate. All officials present noted they are meeting
remotely and are located within Grand Haven Charter Township.

IV.

APPROVAL OF MINUTES
Without objection, the minutes of the February 15, 2021 meeting were approved.

V.

CORRESPONDENCE – None

VI.

PUBLIC COMMENTS – None

VII.

OLD BUSINESS
A. Review the DDA Report
Fedewa provided an overview through a memorandum dated March 11th.
The Planning Commission noted the following points of discussion:
•

Chalifoux expressed concerns over the use of TIF Plans because he feels it “takes
away” from other millage-funded organizations such as Harbor Transit and Four
Pointes. Forcing these organizations to find alternative means of funding to make up
for what is lost in the TIF Plan.
o Fedewa explained a TIF Plan does not “take away” from these organizations.
The TIF captures the property tax revenue from the growth/increase in taxable
value each year as the properties within the DDA boundaries are improved and
become more valuable.
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•

Chalifoux questioned why the Future Land Use Map would have to change to support
the DDA boundary adjustment. If the Future Land Use Map does not support the DDA
boundaries now, then it should not be expanded.
o Fedewa explained the Future Land Use Map is a living document that requires
the municipality to review and consider updating every 5 years. The Map
changes as the needs of the community change.

•

Two members indicated the Commission will need to be thoughtful when the Future
Land Use Map is reviewed this year because a change from Agricultural Preservation
to Commercial is significant. The intent of the Future Land Use Map and the US-31
Overlay Zone were to provide natural beauty through the Township.

•

Chair Cousins requested the term “Week” on page 3 be revised to “Step” for
consistency with the staff memos.
Motion by Taylor, supported by Wagenmaker to approve the Final DDA
Report, with the terminology amendment, and direct staff to forward it to
the Downtown Development Authority Board for their review and
consideration.
Which motion carried, as shown by the following roll call vote, with
Chalifoux voting against the motion because he philosophically disagrees
with the use of TIF Plans:
Ayes:
Nays:
Absent:

VIII.

Wilson, Taylor, Wagenmaker, Mesler, Lemkuil, Hesselsweet,
Reenders, Cousins
Chalifoux
None

NEW BUSINESS
A. Presentation by Staff – Planning Commission Bylaws
Fedewa presented a slide show highlighting the main points of the Bylaws.
Subsequently, Fedewa provided an overview of the proposed amendments through a
memorandum dated March 11th. The amendments focus on codifying the actual practices of
the Commission and Staff and empowering the Planning Commission to address unique cases
where a member may have a conflict of interest.
Motion by Taylor, supported by Chalifoux, to approve the revised Bylaws and
Rules of the Planning Commission, as presented, and authorize the Chairperson
and Secretary to sign the document.
Which motion carried unanimously, as shown by the following roll call vote:
Ayes:
Nays:
Absent:

Wilson, Taylor, Wagenmaker, Mesler, Chalifoux, Lemkuil,
Hesselsweet, Reenders, Cousins
None
None
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B. Presentation by Bultje – Special Land Use Authority + Q&A
Attorney Bultje presented information through a memorandum dated March 15th.
Highlights of the presentation and Q&A session included:
•

A Special Land Use (SLU) is a use the Township has determined to be generally
suitable for an area if additional standards are considered to mitigate the potential for
negative impacts.

•

The Planning Commission must determine whether the application is a “good fit” for
the area.

•

Commission can negotiate with the applicant to improve the submittal. Meaning, if the
standards only meet the bottom line the PC can negotiate to improve the application,
so it is a better “fit” for the location.
o This negotiation cannot amount to variances or PUD concessions.

o For example, reducing the size of a building to be more cohesive; revising
rooflines to provide variety; requiring parking in the rear, etc.
•

The Township does not owe an applicant the highest and best use of a piece of property.
The courts have ruled the Township owes a “reasonable use” of the land.
o For example, if a two-family dwelling is not suitable in a particular location the
application can be denied as long as there are unique reasons. The applicant still
maintains a “reasonable use” because a single family dwelling could be built
and sold instead.

•

The Planning Commission does not owe an applicant a “quick” response either. If there
are uncertainties surrounding an application, then it should be tabled. This would allow
more time to consider the application and what revisions may be necessary to improve
its suitability in that location.

•

Some Commissioners want to consider increasing the minimum lot width for twofamily dwellings or establishing increased side yard setbacks.
o Per Bultje, the zoning ordinance is a living document and if certain aspects are
not working well, then text amendments should be pursued.

IX.

REPORTS
A. Attorney’s Report – none
B. Staff Report
 The City of Grand Rapids obtained a variance from the ZBA to locate a groundmounted solar array in the front yard of the Lake Michigan Filtration Plant. Expect a
Site Plan Review application soon.
 Will need to schedule a special meeting in April for the City of Grand Rapids
application and a Major Home Occupation application.
C. Commissioner Comments – none

3

X.
XI.

EXTENDED PUBLIC COMMENTS – None
ADJOURNMENT
Without objection, the meeting adjourned at 8:46 pm.

Stacey Fedewa, AICP
Acting Recording Secretary
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MEETING MINUTES
GRAND HAVEN CHARTER TOWNSHIP
SPECIAL JOINT MEETING OF THE
PLANNING COMMISSION & BOARD
APRIL 19, 2021
Remote Electronic Meeting
I.

CALL TO ORDER the special joint meeting of the Grand Haven Charter Township Board
and Planning Commission to order at 7:00 p.m.

II.

ROLL CALL
Board members present:

Larsen, Meeusen, Wagenmaker, Behm, Reenders,
and Kieft
Board members absent:
Redick
Planning Commissioners present: Cousins, Wilson, Taylor, Reenders, Mesler and
Lemkuil
Planning Commissioners absent: Chalifoux, Hesselsweet
Also present was Manager Cargo; Community Development Director Fedewa; Associate
Planner Hoisington; Chamber President Gaasch, Chamber Economic Development
Director Butler; and, Housing Next Director Kilpatrick

III.

STATEMENT ON REMOTE MEETING
It was noted that the Township Board and Planning Commission was meeting remotely on
the Zoom platform because of health concerns associated with COVID-19 pandemic.
Information on this remote meeting has been posted so that the public may participate. All
officials present noted that they are meeting remotely and are located within Grand Haven
Charter Township, except for Supervisor Reenders who is in Grand Haven City.

IV.

PUBLIC COMMENTS – (Agenda Items Only)
Cousins announced that a period for public comments on agenda items was now opened.
Cousins noted that if a person would like to comment on an Agenda Item Only, please click
“Raise Hand” at the bottom of your screen or press Alt+Y. The Zoom moderator (i.e.,
Stacey Fedewa) will unmute you when it is your turn to speak. Comments will be limited
to three (3) minutes.
Chamber of Commerce Economic Director Butler noted that there is a need for additional
industrial land and that both local businesses and the State MEDC often contact the
Chamber for potential sites. Businesses are being forced to leave the area because of the
lack of industrial land.
There being no further public comments, Cousins announced that the period for public
comments on agenda items was now closed.

V.

NEW BUSINESS
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1. Master Plan Update + Industrial Land
•

Discussed the appeal of the M-45 and US-31 corridor area for industrial properties
because of available utilities.

•

The Chamber of Commerce explained the industrial businesses need “shovelready” land or existing buildings. The lack of availability is driving businesses to
Norton Shores causing a negative impact to the local tax base.

•

Noted previous proposals to rezone 50 acre parcel on M-45 into industrial was met
with resistance and eventually a referendum to revert the zoning back to residential.
Desire to be sensitive to the impact existing residents would feel. A contract
rezoning may be good solution.

The group agreed to initially focus on amending the Future Land Use map and planning
for additional industrial land in the M-45 and US-31 corridor. A complete update of the
Master Plan would be budgeted for completion in 2022.
2. Dwelling Minimum Floor Area
Community Development Director Fedewa presented a report on Minimum Dwelling
Unit Size.
Housing Next Director Kilpatrick discussed the need for Missing Middle housing and
that maintenance had more of an impact on housing values than size. The 2018 Ottawa
County Housing Needs Assessment indicated the northwest region needs an additional
500 homes with a for-sale price between $150k - $250k.
•

Has observed an anecdotal trend of Millennials purchasing larger lots and begin
with a small footprint with the intent to add on to the home over time.

Board members explained the need to preserve the existing character of similarly sized
homes. Restrictive covenants are useful in “newer” subdivisions, but many older
neighborhoods do not have active homeowner’s associations to enforce covenants.
Chamber President Gaasch explained a hardship expressed by many of the industrial
businesses are the need for vital workforce housing to keep employees in the
community as well as regional public transportation.
It was noted that the new Zoning Ordinance, which lowered all of the minimum
dwelling unit sizes, went beyond what was discussed at a previous joint meeting.
Various ideas were discussed. However, there is disagreement among the various
members with about half supporting the reduction in dwelling unit size and half
wanting to return to the numbers from the previous Zoning Ordinance. There was
agreement that PUD minimums should be eliminated to allow greater discretion in
planned developments.
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•

Fedewa recommended that if the larger minimums were approved to allow
smaller floor area homes as a special land use.

The Planning Commission was tasked with reviewing the dwelling unit sizes and
returning a recommendation to the full Board.
3. The group discussed the Planning Commission’s recommendation for the DDA to
expand the district boundaries and amend the Tax Increment Finance (TIF) plan.
Cargo noted that the DDA Board has a meeting scheduled for Thursday, May 13th. The
process to expand the DDA borders and amend the TIF plan will be complicated and
requires numerous steps under state law. Staff will coordinate this action with legal
staff.
VI.

PUBLIC COMMENTS
Cousins announced that a period for public comments on non-agenda items was now
opened.
Cousins noted any person would like to comment on a non-agenda item only, please click
“Raise Hand” at the bottom of your screen or press Alt+Y. The Zoom moderator will
unmute you when it is your turn to speak. Comments will be limited to three (3) minutes.
There being no public comments, Cousins announced that the period for public comments
on agenda items was now closed.

VII.

ADJOURNMENT
Without objection, the meeting was adjourned at 8:48 p.m.

Cassandra Hoisington
Acting Recording Secretary
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Community Development Memo
DATE:

April 27, 2021

TO:

Planning Commission

FROM:

Stacey Fedewa, AICP – Community Development Director

RE:

Special Land Use – Open Air Business – vandenBerg Excavating

PROPERTY DETAILS
Property Address

Parcel Number

Parcel Size

Application Type

16630 Ferris

70-07-10-300-021

9.2-Acres

Open Air Business

Existing Zoning
C-2 + US-31
Overlay Zone
Master-Planned
Zoning
Medium Density
Residential

Existing Land Use Existing Infrastructure
Paved Road

Excavating

Direction
N
S
E
W

Municipal Water & Sanitary
Sewer are available, but not
connected

Existing Site
Improvements
1 Main Building

Surrounding Zoning & Land Uses
Zoning
Land Use
PUD – Residential
Single Family
C-2
Place of Worship
Single Family,
RR
C-2

Owners Residence

Self-Storage Units

BACKGROUND
As you may recall, a pre-application presentation was held on December 7, 2020 where the property
owner requested feedback on their proposal prior to enlisting the services of an engineer. The
following information was recorded in the meeting minutes:

A formal application has been submitted, the public hearing scheduled, and is ready for the Planning
Commission’s review.

PROPOSAL
The applicant is proposing an Open Air Business to sell residential-type landscaping materials via
curb-side service. The general operation being—stop at payment shed to place order and pay, park
in designated location, once called upon drive to applicable bins, staff load materials into the
customers vehicle, and lastly the customer exits the site.

Frontage Road
Section 8.09.C charges the Planning Commission
with determining if a frontage road or service drive
should be required. It states, “where deemed practical
and necessary the Planning Commission may require
development of frontage roads, or private service
drives as a means to ensure that traffic is able to more
efficiently and safely ingress and egress.”
Staff believes this provision is intended for properties
abutting US-31, and a frontage road is not warranted
in this instance because of the existing residential to
the east, being master-planned for medium density
residential, and there being limited area available to
build the road.
Parking
The applicant is proposing 8 spaces at a size of 9’ x
20’. Staff’s concern is related to vehicles using a
trailer to pick up the materials and whether those
spaces were sufficient.
Per the applicant, the majority of the customers will
arrive in a pickup truck. Those who have a trailer are
told to park here:
If the PC finds the trailer parking location
acceptable, then the regular spaces should be
reduced to an 18-foot length rather than 20.

Curbs
The application does not include curbs. The Township offers a waiver option under certain
circumstances. The PC will need to determine what is appropriate in this situation. Here are the
parameters that must be used when making this determination:

Agency Approvals
The applicant has contacted the required agencies and learned the following:
 OCRC – existing driveway, no permit required
 OCWRC – install culvert under new driveway, requires drain use permit
 Consumers Energy – letter of no authority
Front Yard Landscaping Area
Front yard landscaping area is compliant. It exceeds the 50% requirement and includes the natural
arrangement as required by the Overlay Zone.

Fire/Rescue and Vehicle Stacking
Fire/Rescue full-time and part-time staff were contacted to inquire of any existing experiences with
vehicles stacking on Ferris Street. As of now, there are no reports of stacking.
That said, staff has requested F/R to monitor the property and immediately inform staff if vehicle
stacking is occurring so it can be addressed with the owner.
Dust Free Surface
The applicant is proposing to use asphalt millings because the bituminous content in the mix/millings
keeps the dust at a minimum. In addition, the applicant proposes to water the site if dust became a
problem.
Based on staff research, it appears important to include some type of sealant blend when installing
this type of surface. 3”-5” of screened millings is recommended, with the top 3” being soaked with
the sealant. Another reason why this is important—asphalt millings tend to stick to tires and get
tracked off site and will stain other surfaces. Staff assumes the Township does not want customers
to leaving the site to perpetually stain Ferris Street.
Here is a helpful video: https://youtu.be/O7WqsDmHrVc
TEXT AMENDMENT for OPEN AIR BUSINESS
As staff dug into the plan review it became evident that Section 12.34.A – Outdoor Storage,
Construction Material Storage and/or Landscape Contractor’s Operations; was not addressing the
business model of the applicant and would struggle to address most types of non-industrial outdoor
storage.
Staff contacted the West Michigan Zoning Administrator’s group and described the proposed use,
which is a combination of retail sales, curb-side service, drive-thru service, and landscape materials.
The consensus from the group was to consider an Open Air Business.
Research was performed on Open Air Business land uses throughout Michigan. The best and most
applicable regulations were parsed out and compiled into a Zoning Text Amendment Ordinance,
which is also on the agenda for consideration.
Types of Open Air Businesses
As noted above, consideration was given to a spectrum of businesses and land uses who may want
to pursue an Open Air Business. In addition, these uses may be seasonal, permanent, a minor land
use, or a major land use such as vandenBerg Excavating’s application.
•

Gas stations requesting to sell mulch, firewood, and other products.
o This is a common request, and D&W gas station is preparing a plan to sell mulch.

•

A Place of Worship selling evergreen trees around Christmas.

•

An artist who wants to display their work outdoors for purchase.

•

Sales of lawn furniture, outdoor fire pits, and similar outdoor living amenities.

•

Tent sales for existing businesses.

Impact on the Current Applicant
Ideally, the Township’s ordinances are able to apply to broad circumstances. The current application
tested the Outdoor Storage provisions and found it was not broad enough to address numerous land
uses.
Therefore, staff is proposing a text amendment to incorporate an Open Air Business special land
use. Recall that similar situations have arisen with Z-Tire and the first Major Home Based Business
where approval was conditioned upon a text amendment being adopted and taking effect.
FINDINGS OF THE PLANNING COMMISSION
As you recall, the training from Attorney Bultje, it is important for the Planning Commission to
review the statements in the report of findings.
Staff recommends putting a check mark next to each compliance item, and circle the
questionable ones to bring up as a discussion item during the meeting.
SAMPLE MOTIONS
If the Planning Commission finds the application meets the standards, the following motion can be
offered:
Motion to conditionally approve the Special Land Use application to construct
and operate an Open Air Business at vandenBerg Excavating, located at 16630
Ferris Street. Approval is based on the application meeting the requirements of the
Zoning Ordinance. This motion is subject to, and incorporates, the following
conditions and report:
1. Approval shall be conditioned upon the text amendment taking effect the
beginning of June.
2. Materials within the bins shall be at least 1-foot lower than the overall bin
height.
3. Restocking of materials using heavy equipment is prohibited if customers
are outside of their vehicles.
4. Shall not allow vehicles to begin stacking into the public road. Ensure
deliveries are scheduled accordingly to prevent conflicts between vehicles
entering/exiting the site.
5. To ensure stormwater does not leave the site, the county drain will need to
be maintained for proper drainage.

6. The asphalt millings used as the dust-free surface must be kept in good
condition and repaired as necessary. This includes using a sealant blend
with the millings to assist with hardening, preventing ruts, and minimize the
potential staining to Ferris Street.
7. Applicant shall take measures to intercept windblown trash and other
debris.
If the Planning Commission finds the application does not meet the standards, the following motion
can be offered:
Motion to deny the Special Land Use application for an Open Air Business at
vandenBerg Excavating, and direct staff to draft a formal motion and report for
those discussion points which will be reflected in the meeting minutes. This will be
reviewed and considered for adoption at the next meeting.
If the Planning Commission finds the applicant must make revisions, the following motion can be
offered:
Motion to table the Special Land Use application, and direct the applicant to make
the following revisions:
1. List the revisions…
Please contact me if this raises questions.
REPORT (TO BE USED WITH A MOTION FOR APPROVAL)
1. This approval is based on the affirmative findings that all standards of the Special Land Use
Criteria outlined in Section 12.04 have been fulfilled:
A. The proposed use is consistent with and promotes the intent and purpose of this Ordinance.
B. The proposed use is of such location, size, density, and character as to be compatible with
adjacent uses of land and the orderly development of the district in which situated and of
adjacent districts.
C. The proposed use does not have a substantially detrimental effect upon, nor substantially
impair the value of, neighboring property.
D. The proposed use is reasonably compatible with the natural environment of the subject
premises and surrounding area.
E. The proposed use does not unduly interfere with provision of adequate light or air, nor
overcrowd land or cause a severe concentration of population.
F. The proposed use does not interfere or unduly burden the water supply facilities, sewage
collection and disposal systems, park and recreational facilities, and other public services
nor cause the Township to bear unreasonable costs to improve infrastructure.

G. The proposed use is such that traffic and assembly of people relating to the use will not be
hazardous, or inconvenient to the neighborhood, nor unduly conflict with normal traffic of
the neighborhood.
H. The proposed use is consistent with the health, safety, and welfare of the Township.
I. The proposed use is such that traffic to, from, and on the premises and the assembly of
persons relation to such use will not be hazardous, or inconvenient to the neighborhood,
nor unduly conflict with the normal traffic of the neighborhood, considering, among other
things: safe and convenient routes for pedestrian traffic, particularly of children, the
relationship of the proposed use to main thoroughfares and to streets and intersections, and
the general character and intensity of the existing and potential development of the
neighborhood.
2. The Planning Commission finds the Project complies with the Overlay Zone Special Land Use
standards found in Section 8.05 of the Zoning Ordinance.
A. The project site design will complement the existing and desired character within the
Overlay Zone.
B. The projects existing views to natural areas, woodlands and other natural features, are
preserved to the extent practical as deemed by the Planning Commission.
C. The number of access points has been restricted to the fewest needed to allow motorists
reasonable access to the site.
D. The projects access spacing from intersections, other driveways and any median crossovers
meet the standards within the Overlay zone and meet the standards of the applicable road
agency and is the maximum practical.
E. As appropriate, provisions are made to share access with adjacent uses, either now or in
the future, including any necessary shared access and maintenance agreements to be
recorded with the Ottawa County Register of Deeds.
F. The traffic impacts associated with the project accommodate the road system without
degradation in the Level of Service (LOS) below one grade but in no case shall any
movement(s) be projected at a LOS below D, unless improvements are being made to
address the impacts.
3. The Planning Commission also finds the Project complies with the Overlay Zone findings and
statement of purpose found in Section 8.01 and 8.06 of the Zoning Ordinance.
A. The Project accommodates a variety of uses permitted by the underlying zoning, but
ensures such uses are designed to achieve an attractive built and natural environment.
B. The Project provides architectural and site design standards that are more demanding than
required elsewhere in the Township in order to promote harmonious development and
complement the natural characteristics in the western sections of the Township.

C. The Project promotes public safety and efficient flow of vehicular traffic by minimizing
conflicts from turning movements resulting from the proliferation of unnecessary curb cuts
and driveways.
D. The Project ensures safe access by emergency vehicles.
E. The Project encourages efficient flow of traffic by minimizing the disruption and conflicts
between through traffic and turning movements.
F. The Project preserves the capacity along US-31 and other roads in the Overlay Zone by
limiting and controlling the number and location of driveways and requires alternate means
of access through service drives.
G. The Project seeks to reduce the number and severity of crashes by improving traffic
operations and safety.
H. The Project requires coordinated access among adjacent lands where possible.
I. The Project provides landowners with reasonable access, although the number and location
of access points may not be the arrangement most desired by the Developer.
J. The Project requires demonstration that prior to approval of any land divisions, the
resultant parcels are accessible through compliance with the access standards.
K. The Project preserves woodlands, view sheds, and other natural features along the corridor.
L. The Project ensures that distractions to motorists are minimized by avoiding blight and
clutter while providing property owners and businesses with appropriate design flexibility
and visibility.
M. The Project implements the goals expressed in the US-31/M-45 Corridor Study.
N. The Project establishes uniform standards to ensure fair and equal application.
O. The Project addresses situations where existing development within the Overlay Zone does
not conform to the standards.

P. The Project promotes a more coordinated development review process with the Michigan
Department of Transportation and the Ottawa County Road Commission.

4. The application meets the site plan review standards of Section 18.07.G of the Zoning Ordinance.
Specifically, the Planning Commission finds as follows:
A. The uses proposed will not adversely affect the public health, safety, or welfare. Uses and
structures located on the site take into account topography, size of the property, the uses
on adjoining property and the relationship and size of buildings to the site.
B. The site will be developed so as not to impede the normal and orderly development or
improvement of surrounding property for uses permitted in this ordinance.
C. Safe, convenient, uncontested, and well defined vehicular and pedestrian circulation is
provided for ingress/egress points and within the site. Drives, streets and other circulation

routes are designed to promote safe and efficient traffic operations within the site and at
ingress/egress points.
D. The arrangement of public or private vehicular and pedestrian connections to existing or
planned streets in the area are planned to provide a safe and efficient circulation system for
traffic within the township.
E. Removal or alterations of significant natural features are restricted to those areas which are
reasonably necessary to develop the site in accordance with the requirements of this
Ordinance. The Planning Commission has required that landscaping, buffers, and/or
greenbelts be preserved and/or provided to ensure that proposed uses will be adequately
buffered from one another and from surrounding public and private property.
F. Areas of natural drainage such as swales, wetlands, ponds, or swamps are protected and
preserved insofar as practical in their natural state to provide areas for natural habitat,
preserve drainage patterns and maintain the natural characteristics of the land.
G. The site plan provides reasonable visual and sound privacy for all dwelling units located
therein and adjacent thereto. Landscaping shall be used, as appropriate, to accomplish these
purposes.
H. All buildings and groups of buildings are arranged so as to permit necessary emergency
vehicle access as requested by the fire department.
I. All streets and driveways are developed in accordance with the Ottawa County Road
Commission specifications, as appropriate.
J. Appropriate measures have been taken to ensure that removal of surface waters will not
adversely affect neighboring properties or the public storm drainage system. Provisions
have been made to accommodate stormwater, prevent erosion and the formation of dust.
K. Exterior lighting is arranged so that it is deflected away from adjacent properties and so it
does not interfere with the vision of motorists along adjacent streets and consists of sharp
cut-off fixtures.
L. All loading and unloading areas and outside storage areas, including areas for the storage
of trash, which face or are visible from residential districts or public streets, are screened.
M. Entrances and exits are provided at appropriate locations so as to maximize the
convenience and safety for persons entering or leaving the site.
N. The site plans conform to all applicable requirements of County, State, Federal, and
Township statutes and ordinances.
O. The general purposes and spirit of this Ordinance and the Master Plan of the Township are
maintained.

From:
To:
Cc:
Subject:
Date:

Bob Koning
Stacey Fedewa
julieakoning@gmail.com; Bob Koning
Special Land Use
Sunday, April 25, 2021 8:47:03 AM

Dear GHT Planning Commission,
   We live right across the street from VandenBerg Excavating and are strongly asking you to deny their request to
build an outside storage, drive- through facility.
   Its bad enough hearing the constant parade of trucks that go there. Having a commercial dump site of landscaping
materials directly across from our neighborhood will have a huge negative impact on our property values, and it will
mean even more noise and traffic, again detracting from the peace and value of our living space.
   Please do not allow this.
        Sincerely,
                  Bob and Julie Koning
                   13210 Hidden Creek
                    
Sent from my iPhone

From:
To:
Subject:
Date:

Donald Reis
Stacey Fedewa
Special Use Application, vandenBerg Excavating
Monday, April 26, 2021 3:49:03 PM

I will not be available for your May 3rd meeting but want to share some thoughts with you
about the proposed Special Use Application. By way of introduction, my name is Donald Reis
residing at 13213 Hidden Creek Drive, immediately across Ferris Street from the subject
property (I believe since it has recently been surveyed). I am also a retired urban planner with
45 years of experience; my Masters Degree in Planning is from Ohio State University.
I do not have any strong objection to the request, but do have some reservations about it,
principally two: customer access to the site and site drainage. Having not seen the proposed
site plan, my comments may not be relevant, and if that is the case, I apologize.
Site access to the current excavating operation is off a drive way on to the owners property,
with large trucks and trailers entering and leaving the site on an unscheduled basis. The
section of Ferris that fronts the property is a high speed road section where speed limits are
basically ignored. My request is that any customer access to the proposed business site is off
of the current driveway serving the property, not another drive cutoff off Ferris. We have had
several accidents at the current drive location, and east bound accidents involving high school
students who drive too close to each other and cause fairly high speed rear end collisions.
Adding another drive cut along that section of Ferris would, I believe, just add to an otherwise
questionable road condition.
As for site drainage, the raw acreage often becomes a lake, especially when the frontage road
ditch is not well maintained. In past years, with one significant rainfall, and a ditch that was
half full of debris, created a ground water sheet flow that pushed across Ferris into my yard,
and that of my neighbor across the street to the east, flooding the lower levels of both our
homes. I had a civil engineer confirm that is what happened.
With the proposed use, I want to be sure that any drainage off the newly established site is
sufficient to take care of run off from the property and that the current drainage ditch fronting
the proposed side is equal to the task. My neighbor and I do not wish for a repeat of our last
water intrusion which cost us both a significant financial investment for repairs.
These are my general observations and comments about what little I know about the actual site
design. The vanderBerg's current operation has been clean and quiet, given what it is, and I
fully anticipate whatever else they do will reflect the same kind of operation. My two
concerns, in the proverbial nutshell, are road safety and water control off the site.
Thank you for the chance to comment on the proposed special use. Don Reis

Payment Building
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Community Development Memo
DATE:

April 29, 2021

TO:

Planning Commission

FROM:

Stacey Fedewa, AICP – Community Development Director

RE:

Zoning Text Amendment – Open Air Business

BACKGROUND
As staff dug into the plan review it became evident that Section 12.34.A – Outdoor Storage,
Construction Material Storage and/or Landscape Contractor’s Operations; was not addressing the
business model of the applicant and would struggle to address most types of non-industrial outdoor
storage.
Staff contacted the West Michigan Zoning Administrator’s group and described the proposed use,
which is a combination of retail sales, curb-side service, drive-thru service, and landscape
materials. The consensus from the group was to consider an Open Air Business.
Research was performed on Open Air Business land uses throughout Michigan. The best and most
applicable regulations were parsed out and compiled into a Zoning Text Amendment Ordinance,
which is also on the agenda for consideration.
TYPES OF OPEN AIR BUSINESSES
As noted above, consideration was given to a spectrum of businesses and land uses who may want
to pursue an Open Air Business. In addition, these uses may be seasonal, permanent, a minor land
use, or a major land use such as vandenBerg Excavating’s application.
•

Gas stations requesting to sell mulch,
firewood, and other products.
o This is a common request, and
D&W gas station is preparing a
plan to sell mulch.
o Speedway sales area, see photo on
right.

•

A Place of Worship selling evergreen trees around Christmas.

•

An artist who wants to display their work outdoors for purchase.

•

Sales of lawn furniture, outdoor fire pits, and similar outdoor
living amenities.

•

Tent sales for existing businesses.
Should Residential be Included?

The current draft of the text amendment would establish an Open
Air Business as a special land use in the C-1, C-2, and I-1 districts.
If residential should be included, consider the following aspects:
→ Home Occupations do not allow outdoor sales
→ If allowed, should be temporary only
Staff has not included the AG district because the Agri-Business and Farm Market land uses appear
to cover those types of outdoor sales. That said, the Planning Commission is responsible for
deciding if any or all of these text amendments are to be included with the recommendation to the
Board.
SUMMARY OF REGULATIONS
•

A method to intercept windblown trash and other debris. Typically, a fence.

•

No loose materials; cannot blow around on, or off, the site.

•

Site must be dust-free.

•

Cannot use amplifiers, lights, or other attention-gathering devices.

•

Solid screening required if abutting residential property.

•

PC may establish hours of operation.

•

PC may inquire about the scope of the business to determine if certain displays need to
be restricted to the side or rear yard with screening.

•

Curbside pickup and drive-thru services are permissible.

•

Must comply with setbacks, no storage or display within required yards.

•

Stacking areas and/or queuing lanes may be required.

•

Existing business may incorporate an open air business component.

SAMPLE MOTION
If the Planning Commission finds the above text amendments acceptable, the following motion can
be offered:
Motion to recommend the Township Board approve the proposed zoning text
amendment ordinance with draft date of 4/29/2021 concerning Open Air
Businesses.

ORDINANCE NO. ________
ZONING TEXT AMENDMENT ORDINANCE
AN ORDINANCE TO AMEND THE GRAND HAVEN
CHARTER TOWNSHIP ZONING ORDINANCE (THE
“ZONING ORDINANCE”) TO ADDRESS OPEN AIR
BUSINESSES AND ALLOW THEM AS SPECIAL LAND
USES IN CERTAIN ZONING DISTRICTS.
THE CHARTER TOWNSHIP OF GRAND HAVEN, COUNTY OF OTTAWA, AND
STATE OF MICHIGAN, ORDAINS:
Section 1. Table of Permitted Uses. Section 2.09 of the Zoning Ordinance shall be
amended by adding to the “Commercial Uses” portion of the TABLE OF PERMITTED USES
Open Air Businesses as Special Land Uses (“s”) in the C-1, C-2, and I-1 districts. The rest of the
table will remain in its entirety.
Section 2. Open Air Businesses as Special Land Uses. Section 12.32A of the Zoning
Ordinance shall be added in its entirety to state as follows.
Section 12.32A

OPEN AIR BUSINESSES.

(a)

Around the perimeter of the site, a minimum five foot tall fence or wall must
be established and maintained to intercept windblown trash and other
debris. This requirement shall not apply to required entrances, exits, and
sides of the premises which are enclosed by a building or a structure.

(b)

For a permanent location, a decorative fence or other suitable lawn feature,
subject to the approval of the Planning Commission, shall be installed in the
areas of the site easily visible from a public street.

(c)

Any loose material stored outside must be maintained lower than the top of
its enclosure to prevent the loose material from blowing around or out of
the site.

(d)

Curbside pickup and drive-thru services may be approved by the Planning
Commission as part of the special land use. If those services are requested,
the applicant shall include a circulation plan showing the traffic flow for
business equipment, customer vehicles, pedestrians, bicyclists, and any
other applicable traffic. A narrative shall be included describing how the
site will operate safely and function in an organized fashion.

(e)

Sufficient stacking capacity shall be provided for the drive-thru portion of
the operation to ensure that traffic does not extend into the public right-ofway. Stacking spaces shall be located so as not to interfere with vehicular

Draft Date
04/29/2021

circulation and egress from the property by vehicles not using the drive-thru
portion of the facility.
(f)

No outdoor storage, display, or sale of material shall be permitted in any
required front yard setback, rear yard setback, or side yard setback
established per Section 2.13.

(g)

The use of amplifiers, lights, and other attention gathering devices are
prohibited.

(h)

The site plan shall illustrate measures which are found to be satisfactory by
the Planning Commission to contain blowing dust, trash, and debris on the
site.

(i)

The operation shall be screened from abutting residentially-zoned property,
pursuant to the regulations in Section 4.02 (A) 6, and subject to approval by
the Planning Commission as part of the special land use approval process.

(j)

The Planning Commission may establish hours of operation as part of the
special land use approval process.

(k)

The Planning Commission may make reasonable inquiries concerning the
items to be sold as part of the operation. The Planning Commission may
restrict the display of certain items to the rear yard or the side yard, with
adequate screening or fencing.

(l)

An open air business may be integrated into a larger business operation on
the site if approved by the Planning Commission as part of the special land
use approval process.

(m)

The special use process applies to open air businesses operated on a
permanent, temporary, or seasonal basis.

Section 3. Open Air Business Defined. Section 21.02 (A) (72A) of the Zoning Ordinance
shall be added in its entirety to state as follows.
(72A) Open Air Business. An open air businesses may include the following uses:
(a)

The retail sale of horticulture nursery stock, fruits, vegetables, and
similar items;

(b)

The retail sale of low-impact residential use landscape material such
as stone, mulch, sand, pavers, aggregate, and similar material (large
quantity sales of materials typically used with commercial projects
are not included); and

(c)

The retail sale of lawn furniture, playground equipment, garden
features, and similar material.
2

Uses not included in the above may be sold in an open air business if
presented to and approved by the Planning Commission in a pre-application
meeting.
Uses confined to weekends and including garage and yard sales are exempt
from this definition if all evidence of those uses are removed before the first
businesses day following a weekend.
Section 4. Effective Date. The foregoing amendment to the Grand Haven Charter
Township Zoning Ordinance was approved and adopted by the Township Board of Grand Haven
Charter Township, Ottawa County, Michigan on ______________, 2021, after a public hearing as
required pursuant to Michigan Act 110 of 2006, as amended, and after a first reading of the
amendment by the Township Board on ______________, 2021. This Ordinance shall be effective
on _____________, 2021, which date is eight days after publication of the Ordinance as is required
by Section 401 of Act 110, as amended, provided that this effective date shall be extended as
necessary to comply with the requirements of Section 402 of Act 110, as amended.

Mark Reenders, Township Supervisor

Laurie Larsen, Township Clerk

CERTIFICATE
I, Laurie Larsen, the Clerk for the Charter Township of Grand Haven, Ottawa County,
Michigan, certify that the foregoing Grand Haven Charter Township Zoning Text Amendment
Ordinance was adopted at a regular meeting of the Township Board held on ______________,
2021. The following members of the Township Board were present at that meeting: __________
___________________________. The following members of the Township Board were absent:
___________________________. The Ordinance was adopted by the Township Board with
members of the Board _________________________voting in favor and members of the Board
__________________________ voting in opposition. The Ordinance or a summary of the
Ordinance was published in the Grand Haven Tribune on ______________, 2021.
Laurie Larsen, Clerk
Grand Haven Charter Township
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Community Development Memo
DATE:

April 28, 2021

TO:

Planning Commission

FROM:

Stacey Fedewa, AICP – Community Development Director

RE:

Site Plan Review – City of Grand Rapids Ground-Mounted Solar Array

PARCEL INFORMATION
Property Address
11177 Lakeshore
Existing Zoning
RR
Master-Planned
Zoning
Public/
Quasi-Public

Parcel Number

Parcel Size

Application Type

Ground-Mounted
Solar Array
Existing Site
Existing Land Use Existing Infrastructure
Improvements
3 Main Buildings
2 Water Tanks
Lake Michigan
Paved Road
Filtration Plant
Private Septic System
1 Electric Sub-Station
2 Settling Ponds
Surrounding Zoning & Land Uses
Direction
Zoning
Land Use
R-1
N
RR
Single Family
PUD – Residential
S
AG
Vacant Land
E
RP
Vacant Land
W
R-1
Single Family
70-07-28-100-011

67-Acres
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BACKGROUND
For the last few years, the City of Grand Rapids has been reviewing all of their facilities and
equipment to determine if renewal energy could assist in their consumption and reduce overall utility
costs. The Lake Michigan Filtration Plant (LMFP) is the only site the City has found that will create
a net savings. There is also a federal tax credit available to the City.
For these reasons, the City began working with CMS Energy on developing a plan for groundmounted solar arrays. To achieve the energy savings, CMS determined one megawatt of groundmounted solar arrays on 3-acres of land, will reach the goal.
VARIANCE
The obvious location choice is the NW corner of the site. However, it is the front yard. The zoning
ordinance prohibits solar arrays in the front yard and previously, the ZBA had denied a variance for
residential solar panels in the front yard of a home.
After 3 meetings with the ZBA, the applicant did provide compelling information that proved the
only suitable location for the array’s is the NW corner. A copy of the ZBA Resolution approving the
variance is included with the packet materials.
ZBA Conditions of Approval
The conditions of approval established by the ZBA are related to limiting the visual impact of the
arrays on the surrounding area.
1. Install 3’ landscape berm along both street frontages. Natives species required.
2. Existing trees will be substantially preserved, as much as reasonably possible.
3. Pollinator field will be installed, and the applicant will budget an annual amount to maintain
the pollinator field at the guaranteed and adequate performance level.
4. An irrigation plan shall be provided to the Planning Commission ensure the landscaping is
appropriately watered.
5. The required landscaping will be installed by June 1, 2022.
6. Site plan is subject to Planning Commission approval.
7. Comply with all information submitted for the variance request.
8. Comply with all applicable federal, state, county, and Township laws and ordinances.
PROPOSED PROJECT
The application consists of 12 rows of ground-mounted solar arrays. Each array is approximately
12’ wide x 350’ length and 18-feet of separation in between. The arrays cover about 2.9-acres. It
will be enclosed by a 4-foot black coated chain link fence.
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In addition, the applicant is proposing a 4.4-acre pollinator field using the MSU Pollinator Habitat
Planning Scorecard for Solar Sites. Long-term maintenance of the pollinator field is necessary and
incorporated as a condition of approval in the sample motions below.
The use of a renewable energy resource like solar panels and the installation of a resilient
pollinator field to protect the honeybees and butterflies—both of these are goals within the Master
Plan.
Approximate construction timeline:

Existing Trees
According to the applicant, there are 18 trees within the footprint of the array. They are proposing
to transplant 17 of them and the other is too mature and will need to be removed. The ZBA resolution
states, “trees shall be substantially preserved on the property as much as reasonably possible.”
Does the Planning Commission find that transplanting 17 of the trees is acceptable?
Staff’s concern is the more mature the tree, the less likely it will survive a transplant. Couple of
thoughts:
1. Staff could utilize the escrow funds to have a third-party inspect the trees and provide a report
to the Township on the likelihood of surviving a transplant.
2. Is the risk of losing the transplanted trees acceptable in light of the berm with native
plantings?
3. Is it reasonable and/or possible to adjust the solar array locations to save the existing trees?
Landscaping
Another ZBA condition was installing a 3-foot tall landscape berm, measured from street grade,
along the two street frontages with native species being planted on the berm to buffer the view.
The overall height of the arrays is 10-feet. The 3’ berm + a 6’ tall tree = 9’ of vertical screening at
its tallest points.
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The current plans show a 2½ -foot tall berm, so a condition has been added to the sample motions
to increase the height to 3-feet. While reviewing the plant list, staff was only able to confirm 6 as
native, and are uncertain of the remaining seven. Another condition has been added to provide
documentation proving their native status.
The number of new plantings is
substantial—a total of 298. Specifically:
►
►
►
►

28 canopy trees
57 evergreens
121 flowering shrubs
92 evergreen shrubs

Confirmed Native
White Fir
Jack Pine
Red Pine
White Pine
Redosier Dogwood
Globe Arborvitae

Unknown if Native
Whitespire
Colorado Blue Spruce
Lynwood Gold Forsythia
Van Houtte Spiraea
Common Lilac
Sea Green Juniper
Mugho Pine

Glare Study
The ordinance requires a glare study be conducted by a third-party professional and shall show that
no glare will impact public roadways or residential dwellings. However, based on the study
results at least 6 homes will be impacted by glare, as well as Lake Michigan Drive.
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Granted, the glare is limited in duration and time of year, but the ordinance has a high threshold of
no glare. After speaking with the applicant, it appears the third-party company did not include
the anti-reflective coating that does exist on the proposed panels. The glare study is being redone
again with the anti-reflective coating information included. The presumption of the third glare study
will likely shift the yellow glare down to green glare. Staff has requested a representative of the
third-party company attend the meeting to provide explanations and answer questions.
Staff questions one section of the glare study as well—vehicles driving north on Lakeshore Drive.
The array faces south, and the sun sets in the west. This leads one to believe that vehicles traveling
north may experience tremendous glare. It is recommended this concern be addressed by the
applicant.
Staff has shared the study with the Grand Haven Airpark and received the following response:
“Overhead flights of aircraft in the area happen all the time and usually at a fairly
low altitude – a popular flying route along the lake shore. Solar panel/array
reflections have been a problem for pilots overflying them. However, it does not
appear to directly affect the Grand Haven Airport as the angle is small even at
pattern altitude.”
Lastly, the glare study also calculated the site itself where employees work, which has significant
issues with yellow glare. The glare may be occurring outside of business hours, but the Planning
Commission should also consider the potential harm to the employees and contractors working on
site.
ENVIRONMENTAL BENEFITS
 Eliminate between 700 – 1,000 metric tons of carbon dioxide equivalents – equal to removing
120-200 passenger vehicles from the road.
 Approximately 65 metric tons of greenhouse gases will continue to be absorbed per year because
the forested areas are not being disturbed.
o Which is about twice the amount produced by vehicles’ annual mileage.
APPLICABLE PROVISIONS
Section

Provision

Staff Notes

Solar Panel Arrays that are smaller than the footprint of the
Main Building is 8-acres; the
Main Building on the same lot shall be considered permitted
solar arrays are 2.9-acres.
accessory structures in all districts.
Applicant obtained a
3.03.A.2.a Ground-mounted arrays shall not be in the front yard.
variance.
40% allowed. Existing =
17.9% coverage. Addition of
3.03.A.2.b Maximum Lot Coverage shall not be exceeded.
solar* = 22.2% coverage.
3.03.A
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3.03.A.2.c Arrays shall not exceed 25-feet in height.

Arrays are 10-feet

3.03.A.2.d Foundations shall be pile driven, not poured concrete.

Will be pile driven.

3.03.B.1

3.03.B.2
3.03.B.3
3.03.B.4

3.03.B.5

3.03.B.6
3.03.B.7
3.03.B.8

Required: 50’ front/rear; 20’
Solar panel arrays must meet the same setbacks as the Main sides.
Building.
Proposed: 50’ front/rear; 48’
& 55’ sides.
The PC may permit lot coverage standards to be exceeded,
provided that adequate land is given for setbacks,
N/A
maneuvering, and any non-solar panel uses.
Ground solar panel arrays may not exceed 25’ in height.

Arrays are 10-feet.

Energy storage facilities must be setback at least 100’ from Setback 200’ from north lot
line; 540’ from west lot line;
the nearest lot line and nearest residential dwelling.
450’ from dwellings
Applicant must submit a plan for connecting the solar panel N/A. Applicant is not
arrays to the electrical transmission grid, including the design connecting to the
and routing of electrical transmission lines on, and off, the site; transmission grid. A more
as well as written permission from the impacted transmission detailed explanation will be
company.
provided at the meeting.
A glare study, completed by a qualified third-party Submitted, but not
professional, shall be submitted, and shall show that no glare compliant. Refer to
will impact public roadways or residential dwellings.
information provided above.
Arrays greater than 10-acres must include 1 or more amongst Not Required, but applicant
the panels—crop cultivation, livestock grazing, or pollinator is proposing a 4.4-acre
fields.
pollinator field.
Foundations shall be pile driven, not poured concrete.

Decommissioning plan must be submitted and kept on file by
the Township. Must include a bond of no less than 10% of the
3.03.B.9 construction costs to be set aside for decommissioning by the
Township, if necessary.
In determining whether a given site is appropriate for arrays
larger than the footprint of the main building (i.e., when a
special land use is required), the PC shall consider the
following:
a. Proximity to existing electric transmission lines and
feasibility of connecting to the existing network.
3.03.B.10
b. Existing physical features that may be impacted, including
wildlife.
c. Aesthetic impact.
d. Loss of farmland.
e. Shall not be located in the front yard.

Will be pile driven.
Submitted, and ready to
activate the bond if
approved.

Not applicable because this
is not a special land use

* the solar panels are not impervious surface lot coverage—only the pile driven foundations. The full 2.9acre size was used to calculate the total coverage when it would be much less in reality.
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SAMPLINGS OF ARCHITECTURAL RENDERIGS
Lakeshore Drive, facing north:

Intersection of LMD & Lakeshore Drive, facing SE:

Lake Michigan Drive, facing south:

Lake Michigan Drive, facing west:

7|Page

SAMPLE MOTIONS
If the Planning Commission finds the application meets the standards, the following motion can be
offered:
Motion to conditionally approve the Site Plan Review application to install a 2.9acre nearly one megawatt ground-mounted solar array at the City of Grand Rapid’s
Lake Michigan Filtration Plant located at 11177 Lakeshore Drive. Approval is
based on the application meeting the requirements of the Zoning Ordinance. This
motion is subject to, and incorporates, the following conditions and report:
1. Landscape berm shall have a minimum height of 3-feet.
2. Supply documentation showing the planting list is substantially native to
Michigan.
3. Annually, provide a copy of the MSU Pollinator Scorecard to the Township
4. Revise the glare study to ensure no glare will impact public roadways or
residential dwellings.
5. All required landscaping, including the pollinator field, shall be installed by
June 1, 2022.
6. Provide an irrigation plan to the Planning Commission to ensure the required
landscaping is appropriately watered to ensure its long-term health and
viability.
7. Signage shall comply with the minimum necessary for safety and those
required by other agencies
8. Provide a copy of the Soil Erosion and Sedimentation Control permit prior to
beginning construction.
9. The applicant shall comply with all of the information submitted to the
Township to support the site plan review request. These materials shall
control over the earlier material associated with the variance if inconsistent.
10. List other conditions here…
If the Planning Commission finds the application does not meet the standards, the following motion
can be offered:
Motion to deny the Site Plan Review application for a ground-mounted solar array,
and direct staff to draft a formal motion and report for those discussion points which
will be reflected in the meeting minutes. This will be reviewed and considered for
adoption at the next meeting.
If the Planning Commission finds the applicant must make revisions, the following motion can be
offered:
Motion to table the Site Plan Review application, and direct the applicant to
address the following items:
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1. Landscape berm shall have a minimum height of 3-feet.
2. Supply documentation showing the planting list is substantially native to
Michigan.
3. Revise the glare study to ensure no glare will impact public roadways or
residential dwellings.
4. Provide an irrigation plan to the Planning Commission to ensure the required
landscaping is appropriately watered to ensure its long-term health and
viability.
5. List other conditions here…

Please contact me if this raises questions.

REPORT (TO BE USED WITH A MOTION FOR APPROVAL)
1. The application meets the site plan review standards of Section 18.07.G of the Zoning Ordinance.
Specifically, the Planning Commission finds as follows:
A. The uses proposed will not adversely affect the public health, safety, or welfare. Uses and
structures located on the site take into account topography, size of the property, the uses
on adjoining property and the relationship and size of buildings to the site.
B. The site will be developed so as not to impede the normal and orderly development or
improvement of surrounding property for uses permitted in this ordinance.
C. Safe, convenient, uncontested, and well defined vehicular and pedestrian circulation is
provided for ingress/egress points and within the site. Drives, streets and other circulation
routes are designed to promote safe and efficient traffic operations within the site and at
ingress/egress points.
D. The arrangement of public or private vehicular and pedestrian connections to existing or
planned streets in the area are planned to provide a safe and efficient circulation system for
traffic within the township.
E. Removal or alterations of significant natural features are restricted to those areas which are
reasonably necessary to develop the site in accordance with the requirements of this
Ordinance. The Planning Commission has required that landscaping, buffers, and/or
greenbelts be preserved and/or provided to ensure that proposed uses will be adequately
buffered from one another and from surrounding public and private property.
F. Areas of natural drainage such as swales, wetlands, ponds, or swamps are protected and
preserved insofar as practical in their natural state to provide areas for natural habitat,
preserve drainage patterns and maintain the natural characteristics of the land.
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G. The site plan provides reasonable visual and sound privacy for all dwelling units located
therein and adjacent thereto. Landscaping shall be used, as appropriate, to accomplish these
purposes.
H. All buildings and groups of buildings are arranged so as to permit necessary emergency
vehicle access as requested by the fire department.
I. All streets and driveways are developed in accordance with the Ottawa County Road
Commission specifications, as appropriate.
J. Appropriate measures have been taken to ensure that removal of surface waters will not
adversely affect neighboring properties or the public storm drainage system. Provisions
have been made to accommodate stormwater, prevent erosion and the formation of dust.
K. Exterior lighting is arranged so that it is deflected away from adjacent properties and so it
does not interfere with the vision of motorists along adjacent streets and consists of sharp
cut-off fixtures.
L. All loading and unloading areas and outside storage areas, including areas for the storage
of trash, which face or are visible from residential districts or public streets, are screened.
M. Entrances and exits are provided at appropriate locations so as to maximize the
convenience and safety for persons entering or leaving the site.
N. The site plans conform to all applicable requirements of County, State, Federal, and
Township statutes and ordinances.
O. The general purposes and spirit of this Ordinance and the Master Plan of the Township are
maintained.
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Standard requirements are
included with the application.
All others can be found at
www.ght.org/zoning.

SITE PLAN REVIEW APPLICATION
Application Type
Fee Escrow*
New – Commercial/Industrial $300 $2,000
Building Addition
$200 $1,000
Amendments & All Others
$150 $1,000

Utility Escrow**
Main Extension $5,000
Lift Station
$2,000

Applicant Information
Krishnan Kandasamy
Name
517-581-4048
Phone
One Energy Plaza, Jackson, MI 49201
Address
Email Address Krishnan.Kandasamy@cmsenergy.com
Owner Information (If different from applicant)
Wayne Jernberg, Water System Manager
Name
616-456-4055
Phone
Email wjernberg@grand-rapids.mi.us
City
of
Grand
Rapids,
300
Monroe
Avenue
NW,
Grand
Rapids, MI 49503
Address
Property Information
17350 Lake Michigan Dr., Grand Rapids, MI 49503
Address/Location
Parcel Number
70 - 07 - 28
- 100 - 011
Size (acres) 67.0482 Acres
EXEMPT COUNTY, CITY, TWP
Current Zoning
Master-Planned Zoning
Description of Proposed Use/Request (attach additional pages as needed)
Photovoltaic solar energy generation to be used at facility.

NOTE: The architect, engineer, planner, or designer shall be responsible for utilizing the
Township Ordinance books and following all applicable requirements, including those of
Chapter 18 of the Zoning Ordinance.

I hereby attest the information on this application is, to the best of my knowledge, true and accurate.
03/31/2021

Signature of applicant

Date

* To cover cost of legal and consulting fees, may be increased as necessary
** If approval of this application requires/includes the extension of a municipal utility, an additional $5,000 escrow
fee shall be required, and an additional $2,000 escrow fee shall be required for the installation of a lift station.
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For Office Use Only
Date Received
Materials Received:

Fee Paid?
Location Map
Legal Description

Site Plans
Survey

Dated copy of approved minutes sent to applicant?

Date Sent

PLANNING COMMISSION USE ONLY
Approval
Tabled
Denied
Conditional Approval

The following conditions shall be met for approval:

Signature of Planning Commission Chair

Date
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Project Narrative
The City of Grand Rapids plans to install a nearly one megawatt ground-mounted solar
array in the northwest corner of the LMFP property, 17350 Lake Michigan Dr, West Olive,
MI. The solar installation will generate approximately 10% of the Water Treatment Plant
electricity. This project will increase the City’s renewable energy performance from 37% to
41%, and will eliminate between 700 – 1,000 metric tons of carbon dioxide equivalents –
equal to removing 150-200 passenger vehicles from the road.
In addition, the project will include the installation of a field pollinator with an irrigation
system. As part the application process, the pollinator conceptual plan is provided with the
expected installation timeline.
The pollinator field and landscaping berm will receive irrigation through a drip line
system. Full design plans for the irrigation system will be submitted at the time of request
for a plumbing permit.
18 trees are in conflict with the current array layout. Of those 18, only 1 is too mature to
try and transplant, so it will be cut down. The remaining 17 trees will be transplanted to
various locations of the landscaping berm.
The concept plan of the proposed Site Plan (drawn to scale) and the location map of the
proposed development are also included as part of this application.
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PROPOSED
LANDSCAPING
(BY OTHERS)
REFER TO
LANDSCAPING
PLAN FOR DETAILS
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BTM SOLAR PROJECT – POLLINATOR GARDEN CONCEPTUAL PLAN
CITY OF GRAND RAPIDS WATER FILTRATION SITE

Plan Overview
On behalf of ES Services, Golder Associates (Golder) is pleased to provide the following conceptual pollinator garden plan
for the proposed BTM Solar Project at the City of Grand Rapids Water Filtration Site located at 17350 Lake Michigan Dr,
West Olive, MI 49460. The following conceptual plan outlines the timing and steps anticipated for initial establishment of
the 4.4-acre site. The site will be designed to meet or exceed pollinator standards as defined by the Michigan State
University (MSU) “Pollinator Habitat Planning Scorecard for Solar Sites” (MSU Scorecard).

Proposed Conceptual Pollinator Garden Establishment Plan and Schedule



Spring/Summer 2021 - Baseline Assessment
A baseline assessment will be conducted to evaluate current site conditions and habitat characteristics relevant to
establishment of the pollinator garden prior to site construction. Components of the baseline assessment will include
documentation of existing vegetation, presence of non-native invasive species (NNIS), soil characteristics, and other
site information regarding known/potential pollinator use on and in the vicinity.



Summer 2021 - Site Preparation
The site will be prepared in advance of seeding and planting the pollinator garden. Informed by the result of the baseline
assessment, site preparation will include grading, herbicide application, and topsoil amendments/fertilizer if determined
necessary. Prepared areas will be seeded with one or more native wildflower seed mixes and a temporary cover crop,
generally of common oats (Avena sativa) and/or annual rye (Lolium multiflorum), to provide soil stabilization and help
prevent the introduction and establishment of invasive species.
Appropriate soil erosion and sedimentation control (SESC) measures will be installed and maintained throughout the
project. No construction will begin without the required notifications and approvals.



Fall 2021 - Seeding and Vegetation Establishment
Seeding and planting activities are planned to begin in fall 2021. Open areas between solar panels will be seeded with
a regionally-sourced and site-appropriate native wildflower seed mix. Areas beneath the solar panels may be seeded
with a commercially-available or custom seed mix including lower growing and shade-tolerant native species and/or
naturalized clover or similar species. In order to encourage pollinator-use early in the garden’s establishment, native
plugs/seedlings may also be planted to supplement seeding. Refer to Appendix A for example native wildflower seed
mixes.
Flowering shrub species may also be planted north of the Solar Project, or in other areas where they will not shade
the solar panels.
Depending on seasonal conditions, initial seeding and planting may require minimal irrigation during the first one to
two years. The pollinator habitat will utilize native forbs and grasses which are not expected to require irrigation once
established.



Monitoring and Adaptive Management
The pollinator garden will be monitored annually as contracted by ESS to assess site establishment and to identify
areas requiring corrective measures (e.g., bare soil, excessive deer browse, presence of NNIS). During the annual
monitoring event, the MSU Scorecard will be used to measure progress toward meeting a passing pollinator habitat
score (76/100).
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APPENDIX A

Example Native
Seed Mixes
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Cardno Solar
Field Pollinator
Habitat Mix
This seed mix was designed for planting in solar arrays in the Midwest to increase available native pollinator habitat. It is best planted
in dry, well-drained soils. The native grasses in this mix will provide overwintering habitat for native pollinating insects and the
wildflowers selected will provide year-long nectar and pollen sources for bees, butterflies, moths, and other native pollinating species.
At mature height, the species selected will stay at or below 3 feet tall. This seed mix includes 4 of 5 native grass/sedge species and
9 of 13 forb species, three from each bloom period. Apply at 34.75 PLS pounds per acre.
Botanical Name

Common Name

PLS Oz /Acre

Seeds/Oz

# Seeds/SF

Bloom Period

Permanent Grasses/Sedges
Bouteloua curtipendula

Side-Oats Grama

24.00

9375

5.17

N/A

Carex bicknellii

Copper-Shouldered Oval Sedge

3.50

33422

2.69

N/A

Koeleria macrantha

June Grass

1.50

150000

5.17

N/A

Schizachyrium scoparium

Little Bluestem

64.00

8800

12.93

N/A

Sporobolus heterolepis

Prairie Dropseed

3.00

14000

0.96

N/A

TOTAL

96.00

26.91

Temp Nurse Crop
Avena sativa

Seed Oats

400.00
TOTAL

8125

400.00

74.61

N/A

74.61

Native Forbs
Allium cernuum

Nodding Onion

6.00

7700

1.06

Mid

Aquilegia canadensis

Wild Columbine

1.00

25000

0.57

Early

Asclepias syriaca

Common Milkweed

4.00

4000

0.37

Mid

Chamaecrista fasciculata

Partridge Pea

16.00

3800

1.40

Late

Coreopsis lanceolata

Sand Coreopsis

10.00

12500

2.87

Mid

Dalea purpurea

Purple Prairie Clover

6.00

20000

2.75

Mid

Liatris aspera

Rough Blazing Star

2.00

13000

0.60

Late

Lupinus perennis v. occidentalis

Wild Lupine

2.00

1000

0.05

Early

Monarda punctata

Horse Mint

1.50

94000

3.24

Mid

Penstemon hirsutus

Hairy Beard Tongue

1.50

125000

4.30

Early

Solidago nemoralis

Old-Field Goldenrod

1.00

240000

5.51

Late

Symphyotrichum ericoides

Heath Aster

1.00

140000

3.21

Late

Zizia aurea

Golden Alexanders

2.00

12000

0.55

Early

TOTAL

54.00

Total Oz per acre

550.00

Total Lbs per acre

34.375

26.48
Total Native
Seeds/SF

53.39

574 586 2412
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Midwest Mesic Pollinator

Specialty Seed Mixes

This pollinator seed mix is a good choice for creating new pollinator habitat, or enhancing an existing native planting.
Its combination of forbs and native grasses is ideal for creating wildflower-rich habitats that support a diverse
population of bees and other pollinators for dry to mesic soils. This seed mix includes 3 native grass species and at
least 21 of 26 native forb species. Apply at 35.75 PLS pounds per acre.
Botanical Name

Common Name

PLS Oz/Acre

Little Bluestem
Indian Grass
Prairie Dropseed

36.00
2.00
6.00

Permanent Grasses
Schizachyrium scoparium
Sorghastrum nutans
Sporobolus heterolepis

Total

44.00

Temporary Cover
Avena sativa
Lolium multiflorum

Common Oat
Annual Rye

360.00
100.00
Total

460.00

Forbs
Agastache foeniculum
Allium cernuum
Amorpha canescens
Asclepias syriaca
Asclepias tuberosa
Baptisia bracteata
Chamaecrista fasciculata
Dalea candida
Echinacea pallida
Echinacea purpurea
Eryngium yuccifolium
Liatris pycnostachya
Lupinus perennis v. occidentalis
Monarda fistulosa
Penstemon digitalis
Penstemon hirsutus
Pycnanthemum virginianum
Senna hebecarpa
Silphium perfoliatum
Solidago speciosa
Symphyotrichum ericoides
Symphyotrichum laeve
Tradescantia ohiensis
Verbena stricta
Verbesina alternifolia
Vernonia gigantea

Asclepias syriaca, Common Milkweed
Lavender Hyssop
Nodding Onion
Lead Plant
Common Milkweed
Butterfly Weed
Cream Wild Indigo
Partridge Pea
White Prairie Clover
Purple Coneflower
Broad-Leaved Purple Coneflower
Rattlesnake Master
Prairie Blazing Star
Wild Lupine
Wild Bergamot
Foxglove Beard Tongue
Hairy Beard Tongue
Common Mountain Mint
Wild Senna
Cup Plant
Showy Goldenrod
Heath Aster
Smooth Blue Aster
Common Spiderwort
Hoary Vervain
Wingstem
Smooth Tall Ironweed

2.00
2.00
2.00
10.00
2.00
1.00
8.00
3.00
4.00
8.00
2.00
1.00
4.00
2.00
1.00
1.00
0.50
4.00
1.00
1.00
0.50
1.00
2.00
2.00
2.00
1.00
Total

Senna hebecarpa, Wild Senna

68.00

Silphium perfoliatum, Cup Plant

For current pricing, availability, and
information on our full installation
and management services, visit
cardnonativeplantnursery.com
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Low-Profile Prairie

Prairie Seed Mixes

This prairie seed mix provides a wide range of shorter prairie grass, sedge, and wildflower species. Most
species will grow to 4 feet or less, making this an ideal mix for areas where taller forbs and grasses are not
appropriate. Once established, this wildflower community displays a variety of colors, blooming from early spring
to fall, creating a diverse habitat for birds, butterflies, moths, and other pollinators. This seed mix is suitable for
medium-to-dry sites. This seed mix includes at least 5 of 6 native permanent grass and sedge species and 28 of
32 native forb species. Apply at 38.50 PLS pounds per acre.
Botanical Name

Common Name

PLS Oz/Acre

Permanent Grasses/Sedges
Bouteloua curtipendula
Carex spp.
Elymus canadensis
Koeleria macrantha
Panicum virgatum
Schizachyrium scoparium

Side-Oats Grama
Prairie Sedge Species
Canada Wild Rye
June Grass
Switch Grass
Little Bluestem

16.00
4.00
32.00
1.00
1.00
36.00
Total

90.00

Temporary Cover
Avena sativa
Lolium multiflorum

Common Oat
Annual Rye

Dalea purpurea, Purple Prairie Clover

360.00
100.00
Total

460.00

Forbs
Amorpha canescens
Asclepias syriaca
Asclepias tuberosa
Baptisia alba
Chamaecrista fasciculata
Coreopsis lanceolata
Coreopsis palmata
Dalea candida
Dalea purpurea
Desmanthus illinoensis
Echinacea purpurea
Eryngium yuccifolium
Lespedeza capitata
Liatris aspera
Lupinus perennis v. occidentalis
Monarda fistulosa
Oligoneuron rigidum
Parthenium integrifolium
Penstemon digitalis
Penstemon hirsutus
Ratibida pinnata
Rudbeckia hirta
Rudbeckia subtomentosa
Silphium terebinthinaceum
Solidago speciosa
Symphyotrichum ericoides
Symphyotrichum laeve
Symphyotrichum novae-angliae
Tradescantia ohiensis
Verbena stricta
Vernonia gigantea
Veronicastrum virginicum

Lead Plant
Common Milkweed
Butterfly Weed
White Wild Indigo
Partridge Pea
Sand Coreopsis
Prairie Coreopsis
White Prairie Clover
Purple Prairie Clover
Illinois Sensitive Plant
Broad-Leaved Purple Coneflower
Rattlesnake Master
Round-Headed Bush Clover
Rough Blazing Star
Wild Lupine
Wild Bergamot
Stiff Goldenrod
Wild Quinine
Foxglove Beard Tongue
Hairy Beard Tongue
Yellow Coneflower
Black-Eyed Susan
Sweet Black-Eyed Susan
Prairie Dock
Showy Goldenrod
Heath Aster
Smooth Blue Aster
New England Aster
Common Spiderwort
Hoary Vervain
Smooth Tall Ironweed
Culver's Root

0.50
2.00
2.00
2.00
10.00
5.00
1.00
1.50
1.50
3.00
8.00
2.00
2.00
0.50
4.00
0.50
1.00
1.00
0.50
1.00
4.00
5.00
1.00
1.00
0.50
0.25
1.00
0.50
1.00
1.00
1.50
0.25
Total
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66.00

Oligoneuron rigidum, Stiff Goldenrod

Tradescantia ohiensis,
Common Spiderwort

For current pricing, availability, and
information on our full installation
and management services, visit
cardnonativeplantnursery.com
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Signage Plan
All signage will comply with National Electrical Code (NEC) and National Electrical
Safety Code (NESC).

10" X 7" (typ)
Reference
Page 31

Site information
signage (3'X2')
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1

Combiner Box /
Circuits / Conduit
Combiner Box /
Enclosures /
EMT Enclosures

WARNING

ELECTRICAL SHOCK HAZARD
TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

3

DC Disconnect / Breaker /
Recombiner Box

EMT / Conduit Raceways

4

5

ELECTRICAL SHOCK HAZARD
TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

NEC 690.31(G)(3)(4) / Roll: 596-00206 / 10-Pk: 596-00678

DC VOLTAGE IS ALWAYS PRESENT
WHEN SOLAR MODULES
ARE EXPOSED TO SUNLIGHT

ELECTRICAL SHOCK HAZARD

THE DISCONNECTION OF THE
GROUNDED CONDUCTOR(S)
MAY RESULT IN OVERVOLTAGE
ON THE EQUIPMENT

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

NEC 690.13(B) / Roll: 596-00879
10-Pk: 596-00894 / Metal 5-Pk: 596-00920

NEC 710.15(C) & 692.9 (C) / Roll: 596-00591
10-Pk: 596-00699 / Metal 5-Pk: 596-00837

NEC 690.13(B) / Roll: 596-00878
10-Pk: 596-00893 / Metal 5-Pk: 596-00921

NEC 690.31(I) / Roll: 596-09323
10-Pk: 596-09324 / Metal 5-Pk: 596-00924

NEC 690.15 (C) & NEC 690.33(E)(2)
Roll: 596-00244 / 10-Pk: 596-00671

PHOTOVOLTAIC AC DISCONNECT
NEC 690.31(G)(1) / Roll: 596-00257

6
NEC 690.13(B)
Roll: 596-00238 / 10-Pk: 596-00854

Production / Net Meter
(Bi-directional)

RATED AC OUTPUT CURRENT:
NOMINAL OPERATING AC VOLTAGE

WARNING DUAL POWER SOURCE

Hand-writable 5-Pk:
596-00919

NEC 110.27(C) & OSHA 1910.145(f)(7)
Roll: 596-00499 / 10-Pk: 596-00664
Metal 5-Pk: 596-00832

Engravable 5-Pk:
596-00923

7

WARNING DUAL POWER SOURCE

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

PHOTOVOLTAIC AC DISCONNECT

NEC 705.12(D)(3) & NEC 690.59 / Roll: 596-00495
10-Pk: 596-09665 / Metal 5-Pk: 596-00833

Engravable 5-Pk:
596-00858

NEC 690.13 (F), NEC 705.12(B)(3-4) & NEC 690.59
Roll: 596-00587 / 10-Pk: 596-00666
Metal 5-Pk: 596-00834

NEC 690.54 / Roll: 596-00892 / 10-Pk: 596-00882

SECOND SOURCE IS PHOTOVOLTAIC SYSTEM

2

Breaker Panel / Pull Boxes

WARNING

WARNING

NEC 690.13(B) / Roll: 596-00878
10-Pk: 596-00893 / Metal 5-Pk: 596-00921

NEC 110.27(C) & OSHA 1910.145(f)(7)
Roll: 596-00499 / 10-Pk: 596-00664
Metal 5-Pk: 596-00832
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*(Reflective Material Required)

WARNING

Hand-writable 5-Pk:
596-00842

Inverter

NEC 705.12(B)(3-4) & NEC 690.59 / Roll: 596-00495
10-Pk: 596-00665 / Metal 5-Pk: 596-00833

RATED AC OUTPUT CURRENT:
NOMINAL OPERATING AC VOLTAGE

NEC 690.54 / Roll: 596-00892 / 10-Pk: 596-00882

AC Disconnect / Breaker / Points of Connection

WARNING
POWER SOURCE OUTPUT
CONNECTION. DO NOT
RELOCATE THIS
OVERCURRENT DEVICE.

Building / Structure
Hand-writable 5-Pk:
596-00919

CAUTION

POWER TO THIS SERVICE IS ALSO SUPPLIED
FROM THE FOLLOWING SOURCES WITH
DISCONNECTS LOCATED AS SHOWN

UTILITY
AC
DISCONNECT

AC DISCONNECT
INVERTER

FOR MARKING DC BACKUP SYSTEMS / Roll: 596-00240

NEC 690.13(B) / Roll: 596-00237 / 10-Pk: 596-00853
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Engravable 5-Pk:
596-00923

NEC 705.12 (B)(2)(c) / Roll: 596-00883
10-Pk: 596-00884 / Metal 5-Pk: 596-00917

Main Service Disconnect

PV
ARRAY

NORTH

NEC 705.10 & NEC 690.56(B)
Roll: 558-00350

MAXIMUM VOLTAGE
MAXIMUM CIRCUIT CURRENT
MAX RATED OUTPUT CURRENT OF
THE CHARGE CONTROLLER
OR DC-TO-DC CONVERTER
(IF INSTALLED)

NEC 690.53 / Roll: 596-00891 / 10-Pk: 596-00881
MAXIMUM VOLTAGE
MAXIMUM CIRCUIT CURRENT

MAXIMUM VOLTAGE
MAXIMUM CIRCUIT CURRENT

MAX RATED OUTPUT CURRENT OF
THE CHARGE CONTROLLER
OR DC-TO-DC CONVERTER
(IF INSTALLED)

MAX RATED OUTPUT CURRENT OF
THE CHARGE CONTROLLER
OR DC-TO-DC CONVERTER
(IF INSTALLED)

Hand-writable 5-Pk:
596-00918

Engravable 5-Pk:
596-00922

Hand-writable 5-Pk:
596-00841

NEC 690.52 / Roll: 596-00252 / 10-Pk: 596-00855

Engravable 5-Pk:
596-00857

WARNING

ELECTRICAL SHOCK HAZARD

WARNING

Hand-writable 5-Pk:
596-00840

ELECTRICAL SHOCK HAZARD

Engravable 5-Pk:
596-00862

PHOTOVOLTAIC AC DISCONNECT

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

TERMINALS ON THE LINE AND
LOAD SIDES MAY BE ENERGIZED
IN THE OPEN POSITION

NEC 690.13(B) / Roll: 596-00878
10-Pk: 596-00893 / Metal 5-Pk: 596-00921
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RATED AC OUTPUT CURRENT:
NOMINAL OPERATING AC VOLTAGE

NEC 690.13(B) / Roll: 596-00878
10-Pk: 596-00893 / Metal 5-Pk: 596-00921

NEC 690.13(B) / Roll: 596-00243
10-Pk: 596-00675 / Metal 5-Pk: 596-00860

Main Service Disconnect /
Utility Meter

NEC 690.54 / Roll: 596-00892 / 10-Pk: 596-00882

Labels are not to scale.
Hand-writable 5-Pk:
596-00919
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Engravable 5-Pk:
596-00923

NEC 110.27(C) & OSHA 1910.145(f)(7)
Roll: 596-00499 / 10-Pk: 596-00664
Metal 5-Pk: 596-00832

NEC 690.13(B) / Roll: 596-00243
10-Pk: 596-00675 / Metal 5-Pk: 596-00860

Grading Plan
There will not be any alterations made to the existing grade. Racking for the solar will
follow grade with a variance of 12 inches.
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Glare Study #1
FAA & Airplanes are Only Subject
FORGESOLAR GLARE ANALYSIS
Project: ES Services - City of Grand Rapids
Water treatment facility

Site conﬁguration: City of Grand Rapids

U.S. FAA 2013 Policy Adherence
The following table summarizes the policy adherence of the glare analysis based on the 2013 U.S. Federal Aviation Administration
Interim Policy 78 FR 63276. This policy requires the following criteria be met for solar energy systems on airport property:
• No "yellow" glare (potential for after-image) for any ﬂight path from threshold to 2 miles
• No glare of any kind for Air Traﬃc Control Tower(s) ("ATCT") at cab height.
• Default analysis and observer characteristics (see list below)
ForgeSolar does not represent or speak oﬃcially for the FAA and cannot approve or deny projects. Results are informational only.

COMPONENT

STATUS

DESCRIPTION

Analysis parameters

PASS

Analysis time interval and eye characteristics used are acceptable

2-mile ﬂight path(s)

N/A

No ﬂight paths analyzed

ATCT(s)

N/A

No ATCT receptors designated

Default glare analysis parameters and observer eye characteristics (for reference only):
• Analysis time interval: 1 minute
• Ocular transmission coeﬃcient: 0.5
• Pupil diameter: 0.002 meters
• Eye focal length: 0.017 meters
• Sun subtended angle: 9.3 milliradians
FAA Policy 78 FR 63276 can be read at https://www.federalregister.gov/d/2013-24729

32

SITE CONFIGURATION
Analysis Parameters
DNI: peaks at 1,000.0 W/m^2
Time interval: 1 min
Ocular transmission
coeﬃcient: 0.5
Pupil diameter: 0.002 m
Eye focal length: 0.017 m
Sun subtended angle: 9.3
mrad
Site Conﬁg ID: 45452.8187

PV Array(s)
Name: PV array 1
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971624

-86.220237

616.09

10.00

626.09

2

42.971662

-86.220237

615.93

10.00

625.93

3

42.971670

-86.219162

614.83

2.00

616.83

4

42.971635

-86.219163

614.70

2.00

616.70
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Name: PV array 10
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971043

-86.219230

612.60

10.00

622.60

2

42.971047

-86.220544

613.65

10.00

623.65

3

42.971000

-86.220544

613.00

2.00

615.00

4

42.970996

-86.219219

611.70

2.00

613.70

Name: PV array 11
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.970951

-86.219225

610.84

10.00

620.84

2

42.970900

-86.219233

610.50

2.00

612.50

3

42.970900

-86.220544

611.76

2.00

613.76

4

42.970953

-86.220542

612.34

10.00

622.34
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Name: PV array 12
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.970859

-86.219238

610.06

10.00

620.06

2

42.970814

-86.219238

608.89

2.00

610.90

3

42.970822

-86.220550

612.07

2.00

614.07

4

42.970876

-86.220547

611.62

10.00

621.62

Name: PV array 13
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.970786

-86.219249

608.64

10.00

618.64

2

42.970792

-86.220552

612.32

10.00

622.32

3

42.970761

-86.220550

612.15

2.00

614.15

4

42.970751

-86.219257

607.00

2.00

609.00
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Name: PV array 14
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.970714

-86.219262

605.07

10.00

615.07

2

42.970729

-86.220560

612.07

10.00

622.07

3

42.970688

-86.220560

611.55

2.00

613.55

4

42.970678

-86.219246

603.37

2.00

605.37

Height above ground (ft)

Total elevation (ft)

Name: PV array 2
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

1

42.971733

-86.220233

615.16

2.00

617.16

2

42.971737

-86.219166

614.94

10.00

624.94

3

42.971704

-86.219164

614.90

10.00

624.90

4

42.971703

-86.220235

615.49

2.00

617.49
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Name: PV array 3
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971583

-86.220228

616.13

10.00

626.13

2

42.971590

-86.219163

614.29

10.00

624.29

3

42.971555

-86.219163

614.02

2.00

616.02

4

42.971552

-86.220227

615.99

2.00

617.99

Name: PV array 4
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971518

-86.220229

615.64

10.00

625.64

2

42.971520

-86.219164

613.92

10.00

623.92

3

42.971491

-86.219166

613.77

2.00

615.77

4

42.971482

-86.220229

615.16

2.00

617.16
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Name: PV array 5
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971441

-86.220228

615.15

10.00

625.15

2

42.971449

-86.219166

613.71

10.00

623.71

3

42.971418

-86.219166

613.68

2.00

615.68

4

42.971412

-86.220232

615.16

2.00

617.16

Name: PV array 6
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971375

-86.220236

615.20

10.00

625.20

2

42.971382

-86.219164

613.65

10.00

623.65

3

42.971340

-86.219166

613.36

2.00

615.36

4

42.971341

-86.220237

614.98

2.00

616.98
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Name: PV array 7
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971296

-86.219168

613.19

10.00

623.19

2

42.971251

-86.219166

613.35

2.00

615.35

3

42.971249

-86.220469

614.67

2.00

616.67

4

42.971291

-86.220459

614.99

10.00

624.99

Name: PV array 8
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971208

-86.219219

612.94

10.00

622.94

2

42.971167

-86.219217

613.26

2.00

615.26

3

42.971167

-86.220501

613.71

2.00

615.71

4

42.971208

-86.220501

613.93

10.00

623.93
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Name: PV array 9
Axis tracking: Fixed (no rotation)
Tilt: 35.0°
Orientation: 180.0°
Rated power: Panel material: Smooth glass without AR coating
Reﬂectivity: Vary with sun
Slope error: correlate with material

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971126

-86.219230

613.49

10.00

623.49

2

42.971132

-86.220534

612.99

10.00

622.99

3

42.971094

-86.220536

613.28

2.00

615.28

4

42.971086

-86.219227

613.13

2.00

615.13

Route Receptor(s)
Name: Route 1
Path type: Two-way
Observer view angle: 50.0°

Note: Route receptors are excluded from this
FAA policy review. Use the 2-mile ﬂight path
receptor to simulate ﬂight paths according to
FAA guidelines.

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.972689

-86.221568

616.58

0.00

616.58

2

42.969023

-86.220989

619.01

0.00

619.01
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Name: Route 2
Path type: Two-way
Observer view angle: 50.0°

Note: Route receptors are excluded from this
FAA policy review. Use the 2-mile ﬂight path
receptor to simulate ﬂight paths according to
FAA guidelines.

Vertex

Latitude (°)

Longitude (°)

Ground elevation (ft)

Height above ground (ft)

Total elevation (ft)

1

42.971951

-86.221461

613.39

0.00

613.39

2

42.971943

-86.215775

601.76

0.00

601.76

GLARE ANALYSIS RESULTS
Summary of Glare
PV Array Name

Tilt

Orient

"Green" Glare

"Yellow" Glare

Energy

PV array 1

(°)

(°)

min

min

kWh

35.0

180.0

9

0

-

PV array 10

35.0

180.0

0

708

-

PV array 11

35.0

180.0

0

700

-

PV array 12

35.0

180.0

0

766

-

PV array 13

35.0

180.0

0

781

-

PV array 14

35.0

180.0

0

831

-

PV array 2

35.0

180.0

7

0

-

PV array 3

35.0

180.0

186

32

-

PV array 4

35.0

180.0

182

40

-

PV array 5

35.0

180.0

230

0

-

PV array 6

35.0

180.0

21

242

-

PV array 7

35.0

180.0

0

484

-

PV array 8

35.0

180.0

0

531

-

PV array 9

35.0

180.0

0

610

-

Total annual glare received by each receptor
Receptor
Route 1

Annual Green Glare (min)

Annual Yellow Glare (min)

619

5725
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Receptor

Annual Green Glare (min)

Annual Yellow Glare (min)

16

0

Green Glare (min)

Yellow Glare (min)

Route 1

0

0

Route 2

9

0

Green Glare (min)

Yellow Glare (min)

Route 1

0

708

Route 2

0

0

Route 2

Results for: PV array 1
Receptor

Route: Route 1
0 minutes of yellow glare
0 minutes of green glare

Route: Route 2
0 minutes of yellow glare
9 minutes of green glare

Results for: PV array 10
Receptor

Route: Route 1
708 minutes of yellow glare
0 minutes of green glare
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Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 11
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

0

700

Route 2

0

0

Route: Route 1
700 minutes of yellow glare
0 minutes of green glare

43

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 12
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

0

766

Route 2

0

0

Green Glare (min)

Yellow Glare (min)

Route 1

0

781

Route 2

0

0

Route: Route 1
766 minutes of yellow glare
0 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 13
Receptor

Route: Route 1
781 minutes of yellow glare
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0 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 14
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

0

831

Route 2

0

0

Route: Route 1
831 minutes of yellow glare
0 minutes of green glare
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Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 2
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

0

0

Route 2

7

0

Green Glare (min)

Yellow Glare (min)

Route 1

186

32

Route 2

0

0

Route: Route 1
0 minutes of yellow glare
0 minutes of green glare

Route: Route 2
0 minutes of yellow glare
7 minutes of green glare

Results for: PV array 3
Receptor

Route: Route 1
32 minutes of yellow glare
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186 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 4
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

182

40

Route 2

0

0

Route: Route 1
40 minutes of yellow glare
182 minutes of green glare
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Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 5
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

230

0

Route 2

0

0

Green Glare (min)

Yellow Glare (min)

Route 1

21

242

Route 2

0

0

Route: Route 1
0 minutes of yellow glare
230 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 6
Receptor

Route: Route 1
242 minutes of yellow glare
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21 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 7
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

0

484

Route 2

0

0

Route: Route 1
484 minutes of yellow glare
0 minutes of green glare
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Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 8
Receptor

Green Glare (min)

Yellow Glare (min)

Route 1

0

531

Route 2

0

0

Green Glare (min)

Yellow Glare (min)

Route 1

0

610

Route 2

0

0

Route: Route 1
531 minutes of yellow glare
0 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Results for: PV array 9
Receptor

Route: Route 1
610 minutes of yellow glare
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0 minutes of green glare

Route: Route 2
0 minutes of yellow glare
0 minutes of green glare

Assumptions
"Green" glare is glare with low potential to cause an after-image (ﬂash blindness) when observed prior to a typical blink response time.
"Yellow" glare is glare with potential to cause an after-image (ﬂash blindness) when observed prior to a typical blink response time.
Times associated with glare are denoted in Standard time. For Daylight Savings, add one hour.
Glare analyses do not account for physical obstructions between reﬂectors and receptors. This includes buildings, tree cover and
geographic obstructions.
Several calculations utilize the PV array centroid, rather than the actual glare spot location, due to algorithm limitations. This may aﬀect
results for large PV footprints. Additional analyses of array sub-sections can provide additional information on expected glare.
The subtended source angle (glare spot size) is constrained by the PV array footprint size. Partitioning large arrays into smaller sections
will reduce the maximum potential subtended angle, potentially impacting results if actual glare spots are larger than the sub-array size.
Additional analyses of the combined area of adjacent sub-arrays can provide more information on potential glare hazards. (See previous
point on related limitations.)
Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may diﬀer.
Glare vector plots are simpliﬁed representations of analysis data. Actual glare emanations and results may diﬀer.
The glare hazard determination relies on several approximations including observer eye characteristics, angle of view, and typical blink
response time. Actual results and glare occurrence may diﬀer.
Hazard zone boundaries shown in the Glare Hazard plot are an approximation and visual aid based on aggregated research data. Actual
ocular impact outcomes encompass a continuous, not discrete, spectrum.
Refer to the Help page at www.forgesolar.com/help/ for assumptions and limitations not listed here.
2016-2019 © Sims Industries d/b/a ForgeSolar, All Rights Reserved.
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Not Applicable Submittal Items
1. Areas to be designated as common areas or open spaces
• There will not be any common or open spaces.
2. The approximate number of residential units to be constructed
• This is not a residential project.
3. The gross and usable floor area of non-residential uses.
• There will not be any usable floor area for non-residential uses.
4. A photometric plan and cut sheets of all proposed light fixtures.
• There will not be any light fixtures installed.
5. Demolition Plan
• No demolition will be involved.
6. Circulation Plan
• There will not be any pedestrian or vehicular traffic after construction is
completed.
7. Stormwater Management Plan
• No grading will be involved that would interrupt the natural flow of the
stormwater.
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Decommissioning Plan

2

PV Solar Array – Decommissioning Plan
Anticipated Life
The primary component of a solar generating facility is the photovoltaic modules, and thus the operational
life of a solar farm is typically associated with the operating life of the modules. The project is planned with
Tier 1 crystalline solar modules, as defined by Bloomberg New Energy Finance, which have an operational
life of 25 years or more. Most module manufacturers advertise even longer operational lives for their
products and financing parties have been willing to accept 35 or 40-year project lifetimes. In this plan, we
estimate this project’s operational life at 25 years based on the lease agreement. If the operational life is
established to be greater than 25 years, this decommissioning plan will be updated with additional
information.

Decommissioning Process
Decommissioning this site will involve the removal of all solar and ancillary equipment. Solar modules,
racking, posts, concrete pads, inverters, transformers, wiring and fencing make up most of that equipment.
In keeping with industry best practices, the applicant plans to recycle or salvage these materials wherever
possible. One possible exception to removal is subsurface improvements, including roads, which may remain
if requested by the landowner. Once the equipment is removed, the land will be reseeded, stabilized and
returned to it its pre-development state. All materials will be removed from site and recycled where possible.

Estimated Decommissioning Cost
The applicant will furnish a surety bond for 10% of the estimated decommissioning cost, if required by the
Planning Commission.

City of Grand Rapids | LMFP Solar Project Decommission 1 Cost Estimates

Solar Panels2
Fence Removal
Racking and Framing Removal
Concrete Pad Removal
DC Wire, Inverters, Hardware Disposal
TOTAL

2021$s
$0
$8,000
$45,000
$4,000
$31,000
$88,000

Cost to Decommission in 2045 (~ lease expiration year) 3
Surety Bond Required - 10%

$141,542
$14,154

1. Underground conduits and cables would remain, but buried.
2. Recycled/relocated to another location; 80- 85% of life left in 2045
3. 2045$s assuming 2% inflation
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Glare Study #2
Residential, Roadways, and Airplanes

Glare Analysis Report
(Additional Receptors)
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INTRODUCTION

CMS Energy (the Proponent) is proposing to develop the West Olive Solar Project (the Project). The Project will
be located on 4.4-acre parcel of land immediately northwest of the Lake Michigan Filtration Plant at 17350 Lake
Michigan Drive, Grand Rapids, Michigan.
The Proponent retained Golder Associates Ltd. (Golder) to prepare a glare assessment for the Project. The
results of Golder’s glare assessment are summarized in this report.

2.0

ASSESSMENT METHODS

Glare assessments for solar projects typically make use of the Solar Glare Hazard Analysis Tool (SGHAT)
developed by the Federal Aviation Administration (FAA). The FAA SGHAT provides a method for modelling glare
from solar power facilities, as well as criteria limits for assessing the magnitude of potential glare effects. When
predicting glare levels, the SGHAT modelling method accounts for the path of the sun through the sky and the
intensity of solar radiation, as well as the location, orientation, inclination, and reflectivity of the solar panels. The
SGHAT then classifies potential glare effects at receptors based on the predicted brightness and size of the glare
spot formed on the retina of an observer’s eye. For each receptor, the magnitude of the potential glare effect is
characterized using a colour-coded classification system:



no glare – there are no glare effects



green glare – glare is present but there is low potential for temporary after image



yellow glare – glare is present with potential for temporary after image



red glare – glare is present with potential for permanent eye damage

The SGHAT indicates that any glare along aircraft flightpaths should be limited to the green category. The SGHAT
does not recommend or specify limits for other types of glare receptors.
Figure 1 (reproduced from ForgeSolar 2021) presents a graph showing how the SGHAT classifies potential glare
effects based on retinal irradiance (i.e., brightness of the glare spot on an observer’s retina) and subtended
source angle (i.e., size of the glare spot on the observer’s retina).
The Project glare assessment made use of the SGHAT as implemented in the ForgeSolar Glare Gauge®
software program. Model inputs used to represent the Project in the modelling software are summarized in
Table 1. The model inputs presented in Table 1 are a conservative representation of the Project. The SGHAT
does not account for visual shielding from trees or other local structures that may be present between the Project
and glare receptors. Similarly, the SGHAT does not account for cloudy periods and assumes the sun is always
shining during daylight hours. There are many trees present in the Project area and there will inevitably be
daytime periods when the sun is not shining; as such, the SGHAT likely overestimates Project glare effects.
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Figure 1: Glare Effect Classification System (reproduced from ForgeSolar 2021)
Table 1: Model Input Parameters for Project Glare Assessment
Model Input

Parameter Value

Comment

direct normal
irradiance

peak value of 1000 watts
this parameter represents the amount of solar radiation received by a surface
per square metre (W/m2);
normal to the sun
varies with time of day

ocular
transmission
coefficient

0.5

this parameter represents the amount of light typically absorbed within the
human eye before reaching the retina

pupil diameter

0.002 m

this is a typical value for the human eye under daytime conditions

eye focal length

0.017 m

this parameter represents the distance at which light rays intersect within the
eye; this is a typical value for the human eye

sun subtended
angle

9.3 milliradians (mrad)

this parameter represents the apparent size of the sun for an observer on the
surface of the earth

number of solar
arrays

1

Project will consist of thousands of individual photovoltaic solar panels
arranged in 12 rows distributed across an area of approximately 1.2 hectares

axis tracking

fixed (no rotation)

Project solar panels will be fixed and will not rotate

tilt angle

30°

Project solar panels will be tilted by 300 relative the horizontal

orientation

180°

this parameter represents the azimuthal orientation of the tracking axis
measured clockwise from true north; a value of 1800 indicates the Project
solar panels will face south

panel material

smooth glass

Project solar panels were modelled without anti-reflective coating

height above
ground

1.85 m

this parameter represents the vertical distance between the ground and the
centroid of the Project solar panels

2

April 16, 2021

20442426-0002

Glare assessments typically consider potential effects at dwellings and transportation routes surrounding the
proposed solar energy project. The Project glare assessment considered potential effects at 25 receptors:



twenty “observation points” corresponding to dwellings near the Project (labelled OP1 through OP20)



five “line receptors” corresponding to the closest roadways to the Project

 Lakeshore Drive
 Lake Michigan Drive
 Oakgrove Road
 Preserve Road
 168 Avenue
The locations of the 25 receptors considered in the Project glare assessment are presented Figure 2. Table 2
provides coordinates and a short description for each glare receptor.
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Table 2: Glare Receptors
Receptor
Type

Universal Transverse Mercator
Coordinates(a) (Zone 16)
Receptor Name
Easting (m)
Northing (m)

Description / Comment

OP1

563693

4758035

dwelling located north of the Project; modelled as a point
receptor sensitive to glare in any direction

OP2

563610

4758030

dwelling located north of the Project; modelled as a point
receptor sensitive to glare in any direction

OP3

563526

4758054

dwelling located north of the Project; modelled as a point
receptor sensitive to glare in any direction

OP4

563754

4758114

dwelling located northeast of the Project; modelled as a
point receptor sensitive to glare in any direction

OP5

563815

4758052

dwelling located northeast of the Project; modelled as a
point receptor sensitive to glare in any direction

OP6

563443

4758017

dwelling located northwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP7

563404

4758008

dwelling located northwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP8

563448

4757965

dwelling located west of the Project; modelled as a point
receptor sensitive to glare in any direction

OP9

563402

4758038

dwelling located northwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP10

563420

4758074

dwelling located northwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP11

563436

4757890

dwelling located west of the Project; modelled as a point
receptor sensitive to glare in any direction

OP12

563430

4757829

dwelling located west of the Project; modelled as a point
receptor sensitive to glare in any direction

OP13

563444

4757740

dwelling located southwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP14

563460

4757712

dwelling located southwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP15

563469

4757687

dwelling located southwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP16

564431

4757960

dwelling located east of the Project; modelled as a point
receptor sensitive to glare in any direction

OP17

564910

4757850

dwelling located east of the Project; modelled as a point
receptor sensitive to glare in any direction

OP18

563472

4757653

dwelling located southwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP19

563502

4757515

dwelling located southwest of the Project; modelled as a
point receptor sensitive to glare in any direction

OP20

563612

4757446

dwelling located south of the Project; modelled as a
point receptor sensitive to glare in any direction

Dwelling
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Table 2: Glare Receptors
Receptor
Type

Roadway

(a)
(b)

Universal Transverse Mercator
Coordinates(a) (Zone 16)
Receptor Name
Easting (m)
Northing (m)

Description / Comment

Lakeshore Drive

563505

4757913

roadway located immediately west of the Project;
modelled using a line receptor with a 50° azimuthal
viewing angle in both travel directions(b)

Lake Michigan
Drive

563619

4757992

roadway located immediately north of the Project;
modelled using a line receptor with a 50° azimuthal
viewing angle in both travel directions(b)

Oakgrove Road

563659

4757994

roadway located north of the Project; modelled using a
line receptor with a 50° azimuthal viewing angle in both
travel directions(b)

Preserve Road

564038

4758004

roadway located northeast of the Project; modelled
using a line receptor with a 50° azimuthal viewing angle
in both travel directions(b)

168 Avenue

564952

4757953

roadway located east of the Project; modelled using a
line receptor with a 50° azimuthal viewing angle in both
travel directions(b)

Coordinates for roadway receptors represent the closest point to the centre of the Project.
Viewing angles for roadway receptors are consistent with standard values used in the FAA’s SGHAT.

Glare assessments do not typically consider potential effects at on-site receptors, like offices or other work areas.
Similarly, glare assessments do not typically consider potential effects at receptors located more than 4 km from
the Project. Nevertheless, Appendix A of this report presents an assessment of potential glare effects at on-site
receptors associated with the Lake Michigan Filtration Plant and Appendix B of this report presents an
assessment of potential glare effects at the two closest aerodromes, Grand Haven Airpark and Dewind Field
Airstrip, which are each located more than 7 km from the Project.

3.0

ASSESSMENT RESULTS

Table 3 presents glare predictions for each of the receptors considered in the Project glare assessment.
Table 3: Glare Assessment Results
Receptor
Type

Dwelling

Receptor
Name

Duration of Project Glare
[minutes per year]

Comments

Green
Glare

Yellow
Glare

Red
Glare

OP1

0

0

0

no glare effect from the Project

OP2

0

0

0

no glare effect from the Project

OP3

0

0

0

no glare effect from the Project

OP4

0

0

0

no glare effect from the Project

OP5

0

0

0

no glare effect from the Project

OP6

0

0

0

no glare effect from the Project

OP7

0

0

0

no glare effect from the Project

OP8

0

309

0

yellow glare effect predicted for late March and late September;
glare predicted to occur at approximately 7 am; maximum daily
duration of glare effect is approximately 13 minutes
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Table 3: Glare Assessment Results
Receptor
Type

Receptor
Name

Yellow
Glare

Red
Glare

OP9

0

0

0

no glare effect from the Project

OP10

0

0

0

no glare effect from the Project

0

yellow glare effect predicted from late March through late
September; glare predicted to occur at approximately 7 am;
maximum daily duration of glare effect is approximately
16 minutes

0

2,976

OP12

0

2,286

0

yellow glare effect predicted from early April through
mid-September; glare predicted to occur at approximately 7 am;
maximum daily duration of glare effect is approximately
15 minutes

OP13

0

258

0

yellow glare effect predicted from early June through early July;
glare predicted to occur at approximately 7:30 am; maximum daily
duration of glare effect is approximately 12 minutes

OP14

0

0

0

no glare effect from the Project

OP15

0

0

0

no glare effect from the Project

0

green and yellow glare effect predicted in late March and midSeptember; glare predicted to occur at approximately 7 pm;
maximum daily duration of glare effect is approximately
12 minutes

OP16

Roadway

Comments

Green
Glare

OP11

Dwelling
(continued)

Duration of Project Glare
[minutes per year]

233

6

OP17

474

0

0

green glare effect predicted in late March, early April, and
September; glare predicted to occur at approximately 6:30 pm;
maximum daily duration of glare effect is approximately
12 minutes

OP18

0

0

0

no glare effect from the Project

OP19

0

0

0

no glare effect from the Project

OP20

0

0

0

no glare effect from the Project

Lakeshore
Drive

0

0

0

no glare effect from the Project

Lake
Michigan
Drive

6

7

0

green and yellow glare effect predicted in mid-March and late
September; glare predicted to occur at approximately 6:45 pm;
maximum daily duration of glare effect is approximately 3 minutes

Oakgrove
Road

0

0

0

no glare effect from the Project

Preserve
Road

0

0

0

no glare effect from the Project

168 Avenue

0

0

0

no glare effect from the Project
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The results presented in Table 3 indicate:



There is no red glare predicted for any of the receptors.



With the exception of Lake Michigan Drive, there is no glare predicted for any of the roadway receptors.
Green and yellow glare is predicted for Lake Michigan Drive during mid-March and late September, but the
duration of the glare effect will not exceed three minutes per day.



Yellow glare is predicted for four dwellings on the west and southwest side of the Project (OP8, OP11,
OP12, and OP13) from late March through late September, but the duration of the glare effect at these
receptors will not exceed 16 minutes per day.



Green and yellow glare is predicted for two dwellings on the east site of the Project (OP16 and OP17) during
late March, early April, and September, but the duration of the glare effect at these receptors will not exceed
12 minutes per day.

4.0

CONCLUSION

A glare assessment was completed for the Project in accordance with the FAA SGHAT, which uses conservative
modelling assumptions to predict glare levels at nearby receptors. The assessment focused on 20 dwelling
receptors and five roadway receptors located near the Project.
The assessment identified potential Project glare effects for one roadway receptor (Lake Michigan Drive) and for
six dwelling receptors located on the west/southwest (OP8, OP11, OP12, and OP13) and east (OP16 and OP17)
sides of the Project. The duration of the glare effect on Lake Michigan Drive will not exceed three minutes per
day. The duration of the glare effect at dwelling receptors will not exceed 16 minutes per day. Because the
SGHAT does not account for visual shielding from trees or other local structures, and because the SGHAT does
not account for cloudy periods, the Project glare assessment likely overestimates potential effects.
Although the SGHAT does not recommend or specify glare limits for roadways or dwelling receptors, in Golder’s
opinion the glare levels predicted in this assessment do not represent a significant adverse environmental effect
from the Project. Nevertheless, the Proponent has committed to planting trees around the perimeter of the
Project area to mitigate potential visual and glare effects.
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APPENDIX A

Lake Michigan Filtration Plant

Appendix A – Lake Michigan Filtration Plant
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Glare assessments do not typically consider potential effects at on-site receptors, like offices or other work areas.
Nevertheless, this appendix presents an assessment of potential glare effects at five receptors corresponding
offices and work areas associated with the Lake Michigan Filtration Plant:



“Office1”, an office or administrative building east of the Project



“Office2”, an office or administrative building southeast of the Project



“Office3”, an office of administrative building southeast of the Project



“Industrial”, an industrial building south of the Project



“Access Road”, the site access road running immediately south of the Project

The locations of Lake Michigan Filtration Plant glare receptors are shown in Figure A-1.

Figure A-1: Lake Michigan Filtration Plant Glare Receptors
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Table A-1 presents glare predictions for each of the Lake Michigan Filtration Plant glare receptors.
Table A-1: Glare Assessment Results
Duration of Project Glare
[minutes per year]

Receptor
Name

Green
Glare

Yellow
Glare

Comments

Red
Glare

Office1

0

2,713

0

yellow glare effect predicted from mid-March to late September; glare
predicted to occur between 6 pm and 7 pm; maximum daily duration of glare
effect is approximately 18 minutes

Office2

0

4,443

0

yellow glare effect predicted from mid-March to late September; glare
predicted to occur between 6 pm and 7 pm; maximum daily duration of glare
effect is approximately 32 minutes

Office3

0

2,326

0

yellow glare effect predicted from mid-March to late September; glare
predicted to occur between 6 pm and 7 pm; maximum daily duration of glare
effect is approximately 13 minutes

Industrial

0

0

0

no glare effect from the Project

Access
Road

0

11,178

0

yellow glare effect predicted from early April to mid-September; glare
predicted to occur between 6:30 am and 7:45 am and between 6 pm and 7
pm; maximum daily duration of glare effect is approximately 95 minutes

The results presented in Table A-1 indicate:



There is no red glare predicted for any of the receptors.



Yellow glare is predicted for the three receptors corresponding to on-site offices (Office1, Office2, and
Office3) from mid-March through late September.



Yellow glare is predicted for the site access road from early April to mid-September.

The daily duration of glare effects at the on-site office receptors will not exceed 32 minutes per day, and the glare
effect will occur outside of normal business hours (i.e., after 6 pm). In addition, glare effects to on-site office
workers could be mitigated by closing the blinds during periods when Project glare may be a problem. The speed
limit and traffic volume on the on-site access road are likely quite low compared to public roadways, which will
mitigate the risk associated with Project glare effects along this route.
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APPENDIX B

Grand Haven Airpark and
Dewind Field Airstrip

Appendix B – Grand Haven Airpark and Dewind Field Airstrip
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Glare assessments do not typically consider potential effects at receptors located more than 4 km from the
Project. Nevertheless, this appendix presents an assessment of potential glare effects at the two closest
aerodromes to the Project:



Grand Haven Airpark, which is located approximately 7.5 km north-northeast of the Project

 in accordance with FAA SGAHT, potential glare effects modelled for two-mile flightpaths from the north,
south, east, and west



Dewind Field Airstrip, which is located approximately 17 km east-southeast of the Project

 in accordance with FAA SGHAT, potential glare effects modelled for two-mile flightpaths from the eastsoutheast and west-northwest
The locations of Grand Haven Airpark and Dewind Field Airstrip are shown in Figure B-1.

Figure B-1: Grand Haven Airpark and Dewind Field Airstrip
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Table B-1 presents glare predictions for each of the aerodrome flightpath receptors.
Table B-1: Glare Assessment Results

Aerodrome

Grand Haven
Airpark

Dewind Field
Airstrip

Two-Mile
Flightpath

Duration of Project Glare
[minutes per year]

Comments

Green
Glare

Yellow
Glare

Red
Glare

north approach

0

0

0

no glare effect from the Project

south approach

0

0

0

no glare effect from the Project

east approach

0

0

0

no glare effect from the Project

west approach

0

0

0

no glare effect from the Project

east-southeast
approach

407

0

0

green glare effected predicted for late April, early May,
and August; glare predicted to occur at approximately
6:30 pm; maximum daily duration of glare effect is
approximately 15 minutes

west-northwest
approach

0

0

0

no glare effect from the Project

FAA SGHAT indicates that any glare along aircraft flightpaths should be limited to the green category. The results
presented in Table B-1 indicate the Project will comply with this requirement (i.e., there is no yellow or red glare
predicted for any of the flightpath receptors).
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Community Development Memo
DATE:

April 29, 2021

TO:

Planning Commission

FROM:

Stacey Fedewa, AICP – Community Development Director

RE:

Text Amendment Discussion – Minimum Dwelling Sizes

BACKGROUND
When the new zoning ordinance was adopted in March 2020, the minimum dwelling unit sizes
were reduced to 800 sqft.

The 800 sqft dimension was chosen because the Township had previously established it as the
minimum building footprint for a two-story home.
In 1999, the following sizes were established and enforced for the next 21 years.
Zoning District
AG
RP
RR
R-1
R-2

Minimum Ground Floor Area*
1,100 sf
1,240 sf
1,100 sf
1,240 sf
1,100 sf

* Dwellings containing more than 1 story shall
have a building footprint of at least 800 sqft.

The districts requiring 1,100 sf are 37.5% larger than the current size; and 55% larger at 1,240 sf.

TOWNSHIP BOARD DIRECTION
On April 19th the PC and Board met for a special joint meeting where minimum dwelling sizes
were discussed at length. An anonymous poll at that meeting showed a 50/50 split between
keeping the 800 sf and reverting back to the 1999 sizes.
At the April 26th Board meeting, after the agenda was completed and members were sharing
committee reports, it appeared the majority is strongly against the 800 sqft size. In fact, there
was consideration to establish a moratorium on smaller homes. To view this additional
conversation, go to https://fb.watch/5auMVIWcRr/ and it begins around the 21-minute mark.
Staff has been directed to draft the text amendment ordinance for discussion at the May 3rd meeting
after some Board members expressed concern that the Planning Commission did not commence
the task at the April 21st meeting. However, the agenda had already been set the previous week.
The Planning Commission must comply with the Michigan Zoning Enabling Act requirement that
provides a 15 day notice period prior to a public hearing. The first available agenda is May 17th.
1999 SIZES vs. APRIL 19TH RECOMMENDED SIZES
In the staff memo dated 4/19/2021, there were recommended sizes for dwelling units to consider.
These figures were determined by joining the 1999 sizes and the average sizes of dwellings
throughout Ottawa County.
1999 Sizes
Zoning District
AG
RP
RR
R-1
R-2

Minimum Ground
Floor Area*
1,100 sf
1,240 sf
1,100 sf
1,240 sf
1,100 sf

2021 Proposed Sizes
Zoning District
AG
RP
RR
R-1
R-2

Minimum Ground
Floor Area
1,200 sf
1,100 sf
1,040 sf
950 sf
800 sf

* Dwellings containing more than 1 story shall
have a building footprint of at least 800 sqft.

Staff requests the Planning Commission provide staff with direction on which minimum dwelling
sizes will be incorporated into the public hearing on May 17th.

Please contact me if this raises questions.

ORDINANCE NO. ________
ZONING TEXT AMENDMENT ORDINANCE
AN ORDINANCE TO AMEND THE GRAND HAVEN
CHARTER TOWNSHIP ZONING ORDINANCE (THE
“ZONING ORDINANCE”) TO ADDRESS MINIMUM
RESIDENTIAL UNIT SIZES.
THE CHARTER TOWNSHIP OF GRAND HAVEN, COUNTY OF OTTAWA, AND
STATE OF MICHIGAN, ORDAINS:
Section 1. Minimum Residential Unit Size. Section 2.12 of the Zoning Ordinance shall
be restated in its entirety as follows.
Section 2.12 MINIMUM RESIDENTIAL UNIT SIZE.
(A)

The minimum floor area for residential dwelling units shall be:
(1)

In the AG district, 1,100 square feet;

(2)

In the RP district, 1,240 square feet;

(3)

In the RR district, 1,100 square feet;

(4)

In the R-1 district, 1,240 square feet;

(5)

In the R-2 district, 1,100 square feet;

(6)

In the R-3 and R-4 districts:
(a)

Single family dwelling – 800 square feet;

(b)

Two family dwelling – 500 square feet plus 100 square feet per
bedroom;

(c)

Multiple family dwelling – 500 square feet plus 100 square feet per
bedroom.

(B)

Residential dwelling units with more than one story shall have a minimum ground
floor area of at least 800 square feet, which may include an attached garage.

(C)

Residential dwelling units shall have at least 24 feet in width.

Section 2. Effective Date. The foregoing amendment to the Grand Haven Charter
Township Zoning Ordinance was approved and adopted by the Township Board of Grand Haven
Charter Township, Ottawa County, Michigan on ______________, 2021, after a public hearing as
required pursuant to Michigan Act 110 of 2006, as amended, and after a first reading of the
Draft Date
04/29/2021

amendment by the Township Board on ______________, 2021. This Ordinance shall be effective
on _____________, 2021, which date is eight days after publication of the Ordinance as is required
by Section 401 of Act 110, as amended, provided that this effective date shall be extended as
necessary to comply with the requirements of Section 402 of Act 110, as amended.

Mark Reenders, Township Supervisor

Laurie Larsen, Township Clerk

CERTIFICATE
I, Laurie Larsen, the Clerk for the Charter Township of Grand Haven, Ottawa County,
Michigan, certify that the foregoing Grand Haven Charter Township Zoning Text Amendment
Ordinance was adopted at a regular meeting of the Township Board held on ______________,
2021. The following members of the Township Board were present at that meeting: __________
_________________________. The following members of the Township Board were absent:
_________________________. The Ordinance was adopted by the Township Board with
members of the Board __________________voting in favor and members of the Board
_____________________ voting in opposition. The Ordinance or a summary of the Ordinance
was published in the Grand Haven Tribune on ______________, 2021.

Laurie Larsen, Clerk
Grand Haven Charter Township

4846-7965-1559 v1 [90425-4]
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2021 Research
Ottawa County Municipalities
Minimum Dwelling Unit Sizes

Municipality

Min Floor Area –
Single Family (sqft)

Allendale Charter
Township

1200, 900

Blendon Township

780/1040

City of Ferrysburg

960
760

City of Grand Haven

570
400

City of Holland

Crockery Township

720
950, 1040, 768/1150,
700/1300
1045, 1145, 835/1265,
945/1430

Zoning District

LDR & NS
MDR, MFR, DR, S, E, OT,
NMU, OS, & C
B
AG, R-1, R-2, R-3, R-4, R-5,
R-6, R-TRN
AG-1, AG-2, R-1, R-1A,
R-2, R-5
R-3

850
800
900/1200
645/864
1000, 720/1200

AG

960, 624/1080

R-1, R-2, R-3

Olive Township

960, 700/960

AG, RR, LDR, MDR

Park Township

864, 1000, 1100, 1400

AG, R-1, R-2, R-3, R-4

1000, 1100, 1400

AG, R-1, R-2, R-5, R-6

864, 720/1000
800/1080
900

AG-1, R-1, LSR
A-1, RR, E-1, R-1, PUD
R-2

900

AG, RR, R-1, R-2, R-3, R-4

Grand Haven Township
Holland Township

Jamestown Township

Polkton Township
Port Sheldon Township
Robinson Township
Spring Lake Township
Tallmadge Township
Village of Spring Lake
Wright Township

Zeeland Township
Zeeland City

1000

960, 1120, 840/1260,
780/1400
832

Ordinance/Section Number

Adoption

Last Revision Date

2010 Census
Popoulation

1200: AG, RE, R-1, R-2; 900 sqft : R-3; Additional 484 sqft minimum garage required

5.06, 6.06, 7.06, 8.06, 9.06.F

12/28/1988

5/14/2013

20,708

8/28/2003

Feb-21

5,772

At least one-half of the dwelling unit floor area shall be located on the first floor.

3.03.01.a, 3.03.01.b, 3.03.01.c,
3.03.01.d, 3.03.01.e, 3.03.02
9.150.B

4/5/1999

1/6/2020

2,892

Previous minimum was 1000 or 1200 sqft dependent on zoning district.

40-402.02.

Approved at the 1/4/21 Meeting

n/a

10,412

39-187.A

2/19/1997

3/7/2018

33,051

2/1/2010

3/25/2019

3,960

24.A

N/A

N/A

46,985

2.12

3/9/2020

12/3/2020

15,178

4.3B

5/17/2018

8/30/2019

35,636

8/20/2018

11/16/2020

7,034

5.08.E.1, 6.05.D, 7.06.E, 8.06 E

11/3/1988

9/22/2017

4,735

38-187, 38-217, 38-247, 38-277,
38-307

2/7/1974

11/4/2020

17,082

6.05, 7.06, 8.05, 8A.07, 8B.06.A

1976? No adoption date noted,
but earliest amendment year

5/7/2020

2,423

4.23.1

10/10/2019

Information not provided.

4,240

30.4

Nov-95

3/17/2016

6,084

4.02.B

4/21/2010

12/9/2019

14,300

3.19

4/13/1999

11/11/2019

7,575

390-57.C, 390-59.C

8/17/2020

N/A

2,323

506, 604, 704, 805

10/11/1978

N/A

3,147

EAG, AG, R-1, R-2, R-3

AR, RR, LDR, MDR, MHR,
& HDR
LMR
AG, RP, RR, R-1, R-2
R-1
R-2 & R-2A

Georgetown Township

Notes

AG, RP, R-1, R-2, R-3
SFR, MFR

720, 960

A, R-A, LDR, MDR

1150
960
1000
600/1000

AG, R1
R-2
R-3
A-1, R-1, R-2, R-3

New ordinance in progress with a proposed 576 (Section 1.07.F) or 500 sqft (Section 9.04)
minimum floor area. This figure was reported in the previous staff memo to the Planning
Commission.
950 sqft - 1 story w/ < 3 bedrooms, 1040 sqft - 1 story w/ > 3 bedrooms, 768/1150 sqft - 1.5
story, 700/1300 > 1.5 story house
1045 sqft - 1 story w/ < 3 bedrooms, 1145 sqft - 1 story w/ > 3 bedrooms, 835/1265 sqft - 1.5
story, 945/1430 > 1.5 story house
Additional 400 sqft minimum attached garage required.

1000 sqft - No more than 1.5 story and no more than 2 bedrooms, each additional bedroom
requires 150 sqft, 720/1200 sqft for dwellings more than 1.5 story
960 sqft - No more than 1.5 story and no more than 2 bedrooms, each additional bedroom
requires 120 sqft, 624/1080 sqft for dwellings more than 1.5 story
Lots less than 12,500 sqft in size may have a minimum 864 sqft if there is an attached garage
at least 18 ft wide and 400 sqft in size. 1000 sqft minimum for all other lots, 1100 sqft of
usable floor area for 1.5 story, 1000 sqft usable floor area in main and upper floors for trilevels, and 1400 sqft of usable floor area for 2 story.
1000 sqft minimum for 1 story, 1100 sqft of usable floor area for 1.5 story, 1000 sqft usable
floor area in main and upper floors for tri-levels, and 1400 sqft of usable floor area for 2
story.
Minimum based on a 2 bedroom dwelling, add 120 sqft per additional bedroom

960 sqft - 1 story dwelling with 2 bedrooms or less, 1120 sqft - 1 story dwelling with 3 or
more bedrooms, 840/1260 - 1.5 story, 780/1400 > 1.5 story dwelling
720 sqft - 1 story dwelling with less than 3 bedrooms or first floor for two story dwellings,
split level, bi-level, and raised ranch. 960 sqft - 1 story dwelling with at least 3 bedrooms.

5.05, 6.05, 7.05, 7A.05, 8.05,
8A.05, 8D.06.2.A
8B.06.2

6.5.B.2
7.4.B, 8.4.B, 9.5.B

5.03.A, 6.03A
6.03A
6.03A
3.200

2007
1/3/2011

9,971
1/7/2019

5,504

