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Planning Commission

Larry Fox, Chairperson Summer L. McMullen, Trustee
Michael Mitchell, Vice-Chairperson  Sue Grissim, Commissioner
Tom Murphy, Secretary Jim Mayer, Commissioner
Matthew Eckman, Commissioner

Planning Commission Meeting Agenda
Hartland Township Hall
Thursday, February 22, 2024
7:00 PM

Call to Order

Pledge of Allegiance
Roll Call

Approval of the Agenda

Approval of Meeting Minutes
a. Planning Commission Work Session Meeting Minutes of February 8, 2024

Call to Public

Old and New Business
a. Site Plan Application #24-002 Amend Facade of British Petroleum (BP) Convenience Store at
10440 Highland Road

Call to Public
Planner's Report

10. Committee Reports

11. Adjournment of Regular Meeting

[Brief Recess]

12. Work Session

a. Draft Ordinance Solar Energy Panels

13. Adjournment of Work Session

2655 Clark Road, Hartland, M1 48353 | (810) 632-7498 | HartlandTwp.com




HARTLAND TOWNSHIP PLANNING COMMISSION DRAFT WORK SESSION
MEETING MINUTES
FEBRUARY 8, 2024— 7:00 PM

Call to Order: Chair Fox called the Work Session meeting to order at 7:00 p.m.

Pledge of Allegiance:

Roll Call and Recognition of Visitors:
Present — Commissioners Eckman, Fox, Grissim, Mayer, McMullen, Mitchell, & Murphy
Absent — None

Approval of the Meeting Agenda:

A Motion to approve the February 8, 2024, Planning Commission Work Session Meeting Agenda
was made by Commissioner Eckman and seconded by Commissioner Grissim. Motion carried
unanimously.

Approval of Meeting Minutes:

a. Planning Commission Meeting Minutes of January 25, 2024
A Motion to approve the Planning Commission Meeting Minutes of January 25, 2024, was
made by Commissioner Grissim and seconded by Commissioner Murphy. Motion carried
unanimously.

Call to the Public:

Work Session
a. Discussion of Draft Solar Ordinance.

The Planning Director gave an overview of recent legislative changes that impacted local Township

Authority to regulate solar energy facilities that generate more than 50 megawatts or more of energy.

The Director outlined a couple of options:

e Continue with the draft solar ordinance that will regulate solar energy facilities of less than 50
megawatts of energy.

e Draft a CREO (Compatible Renewable Energy Ordinance). This ordinance cannot be more
restrictive than the state requirements.

o Draft a zoning ordinance with similar requirements to a CREO ordinance, but may have some
more restrictive standards, but it may still entice a developer to pursue local review and
approval.

The Planning Commission continued with discussion on a Solar Ordinance, regulating commercial

solar energy facilities.




HARTLAND TOWNSHIP PLANNING COMMISSION DRAFT WORK SESSION MEETING MINUTES
February 8, 2024 - 7:00 PM

Planning Commission Comments

The Planning Commission discussed the requirements for an application for commercial solar
energy systems.

8. Call to the Public:
None

9. Planner Report:

10. Committee Reports:
None

11. Adjournment:
A Motion to adjourn was made by Commissioner Mitchell and seconded by Trustee McMullen.

Motion carried unanimously. The meeting was adjourned at approximately 8:21 PM.
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Hartland Township Planning Commission Meeting Agenda Memorandum

Submitted By:  Troy Langer, Planning Director

Subiject: Site Plan Application #24-002 Amend Fagade of British Petroleum (BP) Convenience
Store at 10440 Highland Road

Date: February 15, 2024

Recommended Action

Move to recommend approval of Site Plan Application #24-002, request to renovate exterior facade
of BP convenience store, 10440 Highland Road, as outlined in the staff memorandum dated
February 15, 2024.

Approval is subject to the following conditions:
1. The applicant shall adequately address the outstanding items noted in the Planning Department’s
memorandum, dated February 15, 2024, on the Construction Plan set, subject to an administrative

review by the Planning staff prior to the issuance of a land use permit.

2. All mechanical equipment located on the roof shall be completely screened on all sides of the
equipment.

3. Aland use permit is required prior to commencement of the exterior fagade renovations.

4. Applicant complies with any requirements of the Township Engineering Consultant, Department of
Public Works Director, Hartland Deerfield Fire Authority, and all other government agencies, as
applicable.

5. (Any other conditions the Planning Commission deems necessary)

Discussion

Applicant: Karam Bahnam

Site Description

The subject site is located east of Old US-23 and south of M-59 in Section 28 of Hartland Township. The

site, addressed as 10440 Highland Road, is developed with a multi-tenant retail/commercial building that

currently houses the BP gas station convenience store in the west tenant space as well as Smoothie King,
in the east tenant space.

Overview and Background Information

ZBA Application #174

On February 8, 1984, the Zoning Board of Appeals (ZBA) approved an 8-foot variance for the front setback
(along Highland Road) for the dispensing units and support canopy associated with an automobile service
station, to be located within the front yard.




SP #24-002 BP Facade Renovation
February 15, 2024
Page 2

Site Plan Application #40
This was a request to establish an automobile service station and convenience store in an existing building
and add a fuel island canopy. The request was approved by the Township Board on May 15, 1984.

ZBA Application #408

On June 4, 1998, the Zoning Board of Appeals approved a 36-foot variance for the font setback (along
Highland Road) for the new dispensing units and support canopy associated with a hew gas station, to be
located within the front yard.

Special Land Use Application #183 (fueling station); Special Land Use Application #184 (drive-through
restaurant) and Site Plan Application #259

The project reviewed under these applications was a request to demolish the existing commercial building
and gas station and construct a new gas station with canopy and dispensing units; a new multi-tenant retail
building with retail store and carry-out restaurant (Subway); and fast-food restaurant with drive-through
service (Taco Bell). The project was approved by the Township Board on June 6, 1999.

Site Plan Application #276

On November 16, 1999, the Township Board approved a minor amendment to Site Plan Application #259
to allow for a temporary building on the subject site to house remediation equipment from the former
Sunoco gas station.

Site Plan Application #18-003

On April 26, 2018, the Township Planning Commission approved SP #18-003, for Rally’s/Checkers to
occupy the vacant tenant space formerly occupied by Taco Bell. The request was to renovate the existing
building.

Land Use Permit #18-224
On November 1, 2018, the Township Planning Department issued a land use permit for a temporary walk-
in freezer, in the same general location as the proposed walk-in freezer. In the event that the Planning
Commission does not approve the request for a walk-in freezer, the temporary walk-in freezer will need to
be removed from the site.

Site Plan Application #18-005
On December 20, 2018, the Planning Commission approved SP #18-005, a request to amend the site plan
and add a walk-in freezer and screen walls to rear of the building, for use by Rally’s/Checkers.

Land Use Permit #19-014
Land Use Permit #19-014 was approved on August 13, 2019, for the installation (permanent) of a walk-in
freezer and screen walls on the rear side of the building, for Rally’s/Checkers.

Land Use Permit #22-269
On October 12, 2022, Land Use Permit #22-269 was approved for Smoothie King to occupy the tenant
space formerly occupied by Rally’s/Checkers.

Land Use Permit #23-299

This land use permit is a request to remodel the interior layout of the BP convenience store space, reface
the building with new facade materials, and change the roofline. The scope of the project for the exterior
renovations required a site plan application, to be reviewed by the Planning Commission, prior to the
approval of the land use permit request.




SP #24-002 BP Facade Renovation
February 15, 2024
Page 3

Request
In December 2023, the applicant submitted a land use permit application (PLU #23-299) for a request to

renovate the interior and exterior of the BP convenience store, which is the western portion of the multi-
tenant building. A change of use for the BP tenant space is not proposed per the plans.

Upon further review of the project, it was determined the proposed exterior renovations required a site plan
application, as an amendment to a previously approved site plans (SP #259), to be reviewed by the Planning
Commission. The Planning Commission will make the final decision on the request. If approved by the
Planning Commission, the proposed exterior and interior renovations will be reviewed under a land use
permit application.

The applicant has submitted a site plan application, requesting to update the existing building facade on the
BP convenience store portion of the multi-tenant building. The Smoothie King facade is not being modified
as part of this request.

Approval Procedure
Due to the proposed exterior renovations to the existing building, a site plan application is required to be
reviewed by the Planning Commission, who will make a final decision on the site plan.

Since the exterior modifications are the only items to be reviewed as part of this request, the site plan review
will be limited in scope in this memorandum. Applicable zoning standards in the Zoning Ordinance will be
reviewed for the proposed project.

SITE PLAN REVIEW — Applicable Site Standards

Architecture / Building Materials

As background information, the existing 2-tenant commercial building includes Smoothie King, with drive-
through window, in the east tenant space and the BP retail/convenience store occupies the west tenant space.
The proposed exterior renovations are only for the BP convenience store portion of the building.

The current exterior walls of the BP portion of the building (north, south, and west elevations), are
comprised primarily of white, split faced CMU block, which is bordered on the top by fascia that is also
white (labeled as wood fascia on the existing elevations). A gray band is present at the bottom of the split
faced CMU block, although the submitted elevations do not show the grey band (existing and proposed
elevations). Product information on the grey band was not provided on the elevations.

On the existing building, the main roof appears to be a gable roof. However, the central portion is open,
which is where the rooftop HVAC units are located. The applicant provided a photograph of the existing
rooftop HVAC units. Per the applicant, the existing roof design shields the rooftop units. There is another
gable roof on the west elevation.

The proposed elevations show an approximate nine (9) foot tall band along the top, on the north and west
elevations, and wraps around the rear (south) elevation, covering approximately 25% of the fagade in the
rear. The band is composed of sheathing/backing material covered with thin face brick and capped with a
decorative band of EIFS (Exterior Insulation Finishing Material). A contrasting feature element is shown
in the central area over the door on the north and in center of the west elevation. This area is comprised of
siding/shakes, charcoal in color, that are a fiber cement product. Each feature wall is capped with a
decorative band of EIFS. The combined height of the brick and EIFS ban in these two (2) areas is
approximately eleven (11) feet. The proposed decorative band and feature walls screen the existing roofline
and rooftop HVAC units.




SP #24-002 BP Facade Renovation
February 15, 2024

Page 4

A standing seam metal awning is noted over the entrance door on the north elevation; however, the awning
will not be used per the applicant’s email dated February 14, 2024. The north elevation illustration and
Material List (Sheet A03) will be revised to reflect this change on the Construction Plan set.

Architecture Comments:
e Facade Materials Calculation — Facade Materials Group #1 apply to this project; proposed and
existing facade percentages are provided below:

Materials Group #1: Proposed & Existing Facade Materials by Percentage by Elevation

Elevation | Clay Brick Decorative E.ILF.S. Glass Wood
(30% min.) concrete trim (50% Siding
Thin face brick | masonry unit | (15% max.) (10% max.)
prop. -not listed | (Split-faced- | max.) N & W elev.- Fiber cement
in standards 25% max.) shakes
South elev. - wood fascia
North 21.0%% 13.6% 12.1% 33% 10.3%
West 27.2% 36.3% 12.8% 10.0% 12.1%
South 29.6% 53.5% 2.8% 0.0% 9.2%

*Percentage not provided

e Colors: Product information provided for proposed facade materials via electronic material board

o Materials: percentages are listed for each elevation side as indicated by the table

e Meets Requirement? — No

e Comment — Although the facade products may not comply with Group #1 regarding the type and
percentage of each fagade material, the existing building currently does not comply with Group #1
regulations. The proposed facade renovations bring the building closer to compliance. The
Planning Commission to make a determination about the proposed elevations and fagade
materials.

Other Requirements-Zoning Ordinance Standards
Nothing additional at this time.

Hartland Township DPW Review
The request does not require review by the Township DPW as the use is not changing.

Hartland Township Engineer’s Review (SDA)
The request does not require review by the Township’s Engineer (SDA).

Hartland Deerfield Fire Authority Review
The request does not require review by the Fire Authority.

Attachments:

1. Applicant email dated 02.14.2024 — PDF
2. Material Board — PDF

3. EIFS paint color — PDF

4. Roof top units photograph — PDF

5. 1999 File Site Plan (SP #259) — PDF

6. Proposed Elevations 02.14.2024— PDF

T:\PLANNING DEPARTMENT\PLANNING COMMISSION\2024 Planning Commission Activity\Site Plan Applications\SP #24-002 BP
reface\Staff reports\SP #24-002 staff report PC 02.15.2024.docx




Martha Wyatt

To: Martha Wyatt
Subject: FW: Proposal to reface the BP store at 10440 Highland

From: Dan Jwaydah

Sent: Wednesday, February 14, 2024 7:18 AM

To: Martha Wyatt <MWyatt@hartlandtwp.com>

Cc: Troy Langer <TLanger@hartlandtwp.com>

Subject: Re: Proposal to reface the BP store at 10440 Highland

Thanks Martha,

After further consideration, we have decided that no awning will be installed at this project. As such you don’t need to
submit this option for the planning commission meeting.

| will ask our Engineer to remove it from the drawing, however to expedite the submittals you can use my email as
statement that no Awning will be provided.

Hope this is clear and satisfactory.

Regards

Dan Jwaydah

Development and Maintenance Manager
USA2GO Quick Store

29592 Beck Rd

Wixom, M| 48393




10440 Highland Rd
Proposed Material Board

SIERRA PREMIUM SHAKE - PRE-FINISHED - Charcoal



https://www.nichiha.com/product/sierra-premium-shake

Economo Modular 5/8 Flat Back, 5/8"

English Gray Velour | Gray
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Expert Pick

SW 7015

Repose Gray

FULL DETAILS v

Tranquil tones and soothing warmth make
this light gray a great choice in almost any
space. For a complementary trim, pair with
Eider White.

Get this color in a:

'lTJ Color Sample

Paint Sample

@0 Interior Paint
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10440 HIGHLAND ROAD SUITE T

EXISTING BP 'C' STORE
4330 SF. TOTAL
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4 |

SCALE: 3/l6"=1'-0"

FIRE PREVENTION NOTES

. AKNOX BOX IS REQUIRED FOR EMERGENCY ACCESS TO THE BUILDING FOR FIRE AND
MEDICAL EMERGENCIES. (IFC 526.1 KNOX BOX).

2. THE KNOX KET BOX SHALL BE LOCATED WITHIN TEN (1@) FEET OF THE ™MAIN ENTRYT
DOOR' OF THE BUILDING AND BETWEEN FIVE (5) AND SIX (&) FEET ABOVE THE
FINISHED GRADE.

2. THE KNOX DECAL SHALL BE INSTALLED AT THE MAIN FRONT ENTRANCE OR AS
REQUIRED BT THE FIRE CODE OFFICIAL.

4. ADDRESS NUMBERS: MUST HAVE APPROVED ADDRESS NUMBERS, PLACED IN
POSITION THAT 1S PLAINLY LEGIBLE AND VISIBLE FROM STREET OR ROAD FRONTING
THE PROPERTY. THESE NUMBERS SHALL CONTRAST WITH THEIR BACKGROUNDS AND
BE A MINIMUM OF 4 INCHES HIGH WITH A MINIMUM STROKE WIDTH OF @5 INCHES. (IFC
5051 ADDRESS NUMBER).

5. BUILDING KEYS: THE BOX SHALL CONTAIN LABELED KETS, INCLUDING BUT NOT
LIMITED TO: KETS FOR ACCESS INTO AND THROUGH THE PREMISES, KETS TO ANT
SECURED FIRE PROTECTION STSTEM, AND ELEVATION KETS.

Luay
Esho

Digitally signed
by Luay S Esho
Date:
2024.02.14
11:18:24 -05'00'

FLOOR PLAN REFERENCE NOTES:

@ EXISTING EXTERIOR WALL CONSTRUCTION TO REMAIN.

EXISTING MASONRTYT DEMISING WALL TO REMAIN

@ EXISTING GLASS ALUMMNUM DOUBLE ENTRYT DOOR AND FRAME TO REMAIN

EXISTING GLASS WINDOW N ALUMINUM FRAME TO REMAIN.

EXISTING HOLLOW METAL DOOR AND FRAME TO BE REMOVED.

EXISTING DRTWALL CONSTRUCTION TO REMAIN.

@ EXISTING MEN'S RESTROOM AND EIXTURES TO REMAIN.

EXISTING MEN'S RESTROOM AND FIXTURES TO REMAIN.

EXISTING 3-COMPARTMENT SINK AND MO SINK IN BACKROOM TO REMAIN.

EXISTING ELECTRICAL PANELS AND CONTROL PANELS TO REMAIN.

EXISTING 4" 8TEEL COLUMN TO REMAIN.

EXISTING CUSTOMER SERVICE COUNTER. EXTEND AND MODIFY A8 INDICATED. CUSTOMER

COUNTER TO MEET ADA REQUIREMENTS, COUNTER SHALL HAVE PORTION OF MIN. 26" W x 26" H.

REMOVE EXISTING CUSTOMER COUNTER AND DEMOLISH EXISTING DRYWALL (SHOWN DASHED)

FOR NEW BEER CAVE AS INDICATED. COORDINATE WITH COOLER MANUFACTURER FOR SPECS.

MODIFY COFFEE STATIONS COUNTER AS NDICATED. ADD NEW 8' LONG PIZZA COUNTER

EXISTING WALK-IN COOLER AND BEER CAVE TO REMAN.

EXISTING SALES AREA WITH EXISTING GONDOLAS AND DISFLAYS TO REMAIN

EXISTING STORAGE AREA TO REMAIN.

EXISTING OFPENING TO SUITE '2' (SMOOTHIE KING).

ADD NEW 12" REACH IN COOLER IN THIS AREA AS INDICATED

ADD NEW BEVERAGE FOUNTAIN IN THIS LOCATION AS | N DICATED.

FOR NEW STORE FACE LIFTING DRAUWINGS, REFER TO PROPOSED ELEVATIONS, SHEET A22 AND

WALL SECTIONS, SHEET A4

GENERAL CONSTRUCTION NOTES:
ALL CONSTRUCTION REMODELING TO BE PERFORMED BY QUALIFIED CONTRACTORS, LICENSED
¢ EXPERIENCED IN THE STATE OF MICHIGAN.

THE sUB CONTRACTOR SHALL VISIT THE JOB SITE PRIOR TO BIDDING AND ASSUME FULL/
SUBCONTRACTOR RESFPONSIBILITT FOR VISUAL OBSERVATION OF EXISTING CONDITIONS.
DURING THE VISIT THE CONTRACTOR SHALL RELATE THE PROPOSED FLOOR PLANS TO THE
EXISTING SPACE CONDITIONS AND BE FAMILIAR WITH THE AREAS WHERE WORK WILL BE
PERFORMED. THE CONTRACTOR SHALL REPORT ANT DISCREFPANCIES, IF ANT, PRIOR TO
SUBMITTING THE BID AND START OF CONSTRUCTION.

THE SUB CONTRACTOR SHALL ACCEPRPT THE SITE IN THE CONDITION N WHICH IT EXISTS AT THE
TIME OF THE CONTRACT AWARD. ALL EXCLUSIONS SHALL BE MADE ON THE BID PROPOSAL
AND SUBMITTED TO THE OUNER FOR REVIEW.

THE SUB CONTRACTOR SHALL PROVIDE ALL LABOR, EQUIFMENT, AND MATERIALS NECESSART
TO COMPLETE THE WORK SPECIFIED ON THE DRAWINGS AND HEREINAFTER SFPECIFIED.

LATOUT OF THE WORK, LOCATION OF REFERENCES ¢ DIMENSIONS PER FPLANS ¢ COORDINATE
LOCATION OF ALL CHASES, OPENINGS, DUCTS, LINES, CONDUITS, FIXTURES AND EQUIFPMENT.

TEMPORARTYT FPARTITIONS, DUST PROTECTORS, ENCLOSING OF OFPENINGS, RAMPS AND CAT
WALKS AS REQUIRED BY OSHA FOR SAFETTY.

ACCOUNT OF AN ERROR ON HIS PART OR HIS NEGLIGENCE OF FAILURE TO ACQUAINT HIMSELF
WITH THE EXISTING CONDITIONS OF THE SPACE.

USE MEANS NECESSARY TO PREVENT DUST FROM BECOMING A NUISANCE TO THE PUBLIC,
GUESTS, OR OTHER WORK BEING FPERFORMED NEAR THE SITE.

. THE SUB CONTRACTOR SHALL BE RESPONSIBLE FOR COMPLYING WITH THE FEDERAL, STATE,

AND LOCAL SAFETY REQUIREMENTS.

MAINTAIN SAFE CONSTRUCTION ACCESS TO THE WORK AREA AT ALL TIMES AND POST WARNING
SIGNS AT ALL PEDESTRIAN TRAVEL PATHS.

ALL ASSOCIATED ELECTRICAL, PLUMBING, DUCTWORK, ETC. TO BE DEMOLISHED SHALL BE
DISCONNECTED AND REMOVED TO THE SOURCE.

EACH SUBCONTRACTOR SHALL BE FULLY RESPONSIBLE FOR THE CLEANURP OF DEBRIS AND
CUTTING MATERIALS DAILT.

12.

GENERAL NOTES:
ALL INTERIOR PARTITIONS, FINISHES AND FIXTURES IN THE STORE TO COMPLY WITH THE MICHIGAN
CODE 2015,

. EGRESS DOORS SHALL BE READILY OPENABLE FROM THE EGRESS SIDE WITHOUT USE OF A KEYT

OR SPECIAL KNOWLEDGE OR EFFORT. MANUALLY OPERATED FLUSH BOLTS ARE NOT PERMITTED.

ALL REQUIRED EXITS AND EXIT ACCESS DOORS SHALL BE MARKED BY APPROVED EXIT SIGN
READILY VISIBLE FROM ANY DIRECTION OF EGRESS TRAVEL. DIRECTION EXIT SIGNS SHALL BE
REQUIRED WHERE THE PATH OF EGRESS IS NOT IMMEDIATELY VISIBLE TO THE OCCUPANTS. (MBC
$IFC CHAPTER 12, MEANS OF EGRESS)

PROVIDE PORTABLE FIRE EXTINGUISHER FPER IFC ¢ NFPA 1@, EXACT QUANTITY ITO BE
COORDINATED WITH FIRE MARSHAL.

EMERGENCTY LIGHTING SHALL BE PROVIDED FOR THE MEANS EGRESS IN ACCORDANCE WITH THE
MBC ¢ [FC CHAPTER 1©, MEANS OF EGRESS.

- ALL COMBUSTIBLE STORAGE AND ASSOCIATED FIRE PROTECTION SHALL BE IN ACCORDANCE

WITH INTERNATIONAL FIRE CODE.

ALL NTERIOR TO COMPLY WITH THE MBC 2015 CHARPTER &, INTERIOR FINISHES AND THE
INTERNATIONAL FIRE CODE, CHAPTER &, INTERIOR DECORATIVE MATERIAL AND FURNISHINGS.

PROVIDE SIGNS INDICATING PUBLIC RESTROOM AS REQUIRED PER MICHIGAN BUILDING CODE
2015 AND MICHIGAN PLUMBING CODE 2@18. UNISEX ACCESSIBLE SIGN SHALL BE MOUNTED ALONG
SIDE THE DOOR ON THE LATCH SIDE. SIGNAGE CHARACTER MUST BE 42" MIN. AND 20" MAX.
AFF.

PROVIDE A PERMANENT, CONSFICUOUS BUILDING ADDRESS IN ACCORDANCE W/ THE CITTY CODE
OF ORDINANCE AND THE IFC, SECTION 505 PREMISES IDENTIFICATION. STREETS ¢ ROADS SHALL
BE IDENTIFIED W/ CLEAR SIGNS.

RESTROOMS ARE OFEN TO PUBLIC ¢ OPERATING DURING WORK HOURS AS INDICATED.

DOOR SURFACES WITHIN 12" OF THE FLOOR GROUND MEASURED VERTICALLYT SHALL BE SMOOTH
SURFACE ON THE PUSH SIDE EXTENDING THE FULL WIDTH OF DOOR.

AN 18'"'x48" CLEAR MANEUVERING SFPACE IS REQ'D ON PULL-SIDE, LATCH-SIDE OF ALL DOORS.

Ml 48083

5717 TIMBERCREST DR.
TROY,

(248) 246 6577
(248) 246 6580

ENGINEERING INC.

FRIENDSHI

T <
o <
L
O
=
=
0 Z
< O
=
oe| 2
= 2 @) ™
R
=z, U2
O <t pz 3
— O << —
> = | =
I;:<>ED-| O =
oom T =
L <
2| Z o I
O E) =
e o | Z
& — E

2/14/2024

EXISTING FLOOR PLAN

SHEET TITLE:

CLIENT:

DATE: 05/26/2023

DESIGNER: L. ESHO

APPROVED BY:

DRAWN BY: I. POTRES

SCALE: AS NOTED

REVISIONS

JOB No.

SHEET No.
A01

14



AutoCAD SHX Text
PH: (248) 246 6577

AutoCAD SHX Text
FAX: (248) 246 6580

AutoCAD SHX Text
3717 TIMBERCREST DR.

AutoCAD SHX Text
TROY, MI 48083

AutoCAD SHX Text
L. ESHO 

AutoCAD SHX Text
I. POTRES 

AutoCAD SHX Text
AS NOTED 

AutoCAD SHX Text
EXISTING FLOOR PLAN

AutoCAD SHX Text
RENOVATION TO EXISTING BP GAS STATION

AutoCAD SHX Text
10440 HIGHLAND ROAD

AutoCAD SHX Text
HARTLAND, MI 48353

AutoCAD SHX Text
 05/26/2023

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"     

AutoCAD SHX Text
%%UEXISTING FLOOR PLAN

AutoCAD SHX Text
FLOOR PLAN REFERENCE NOTES: EXISTING EXTERIOR WALL CONSTRUCTION TO REMAIN. EXISTING MASONRY DEMISING WALL TO REMAIN. EXISTING GLASS ALUMINUM DOUBLE ENTRY DOOR AND FRAME TO REMAIN.  EXISTING GLASS WINDOW IN ALUMINUM FRAME TO REMAIN. EXISTING HOLLOW METAL DOOR AND FRAME TO BE REMOVED. EXISTING DRYWALL CONSTRUCTION TO REMAIN. EXISTING MEN'S RESTROOM AND FIXTURES TO REMAIN. EXISTING MEN'S RESTROOM AND FIXTURES TO REMAIN. EXISTING 3-COMPARTMENT SINK AND MOP SINK IN BACKROOM TO REMAIN. EXISTING ELECTRICAL PANELS AND CONTROL PANELS TO REMAIN. EXISTING 4" STEEL COLUMN TO REMAIN. EXISTING CUSTOMER SERVICE COUNTER. EXTEND AND MODIFY AS INDICATED. CUSTOMER COUNTER TO MEET ADA REQUIREMENTS, COUNTER SHALL HAVE PORTION OF MIN. 36" W x 36" H. REMOVE EXISTING CUSTOMER COUNTER AND DEMOLISH EXISTING DRYWALL (SHOWN DASHED) FOR NEW BEER CAVE AS INDICATED. COORDINATE WITH COOLER MANUFACTURER FOR SPECS. MODIFY COFFEE STATIONS COUNTER AS INDICATED. ADD NEW 8' LONG PIZZA COUNTER EXISTING WALK-IN COOLER AND BEER CAVE TO REMAIN. EXISTING SALES AREA WITH EXISTING GONDOLAS AND DISPLAYS TO REMAIN. EXISTING STORAGE AREA TO REMAIN. EXISTING OPENING TO SUITE '2' (SMOOTHIE KING). ADD NEW 12' REACH IN COOLER IN THIS AREA AS INDICATED ADD NEW BEVERAGE FOUNTAIN IN THIS LOCATION AS I N DICATED.  FOR NEW STORE FACE LIFTING DRAWINGS, REFER TO PROPOSED ELEVATIONS, SHEET A03 AND WALL SECTIONS, SHEET A04.

AutoCAD SHX Text
12

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
9

AutoCAD SHX Text
8

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
4

AutoCAD SHX Text
3

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
7

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
GENERAL CONSTRUCTION NOTES: ALL CONSTRUCTION REMODELING TO BE PERFORMED BY QUALIFIED CONTRACTORS, LICENSED & EXPERIENCED IN THE STATE OF MICHIGAN. THE SUB CONTRACTOR SHALL VISIT THE JOB SITE PRIOR TO BIDDING AND ASSUME FULL/ SUBCONTRACTOR  RESPONSIBILITY FOR VISUAL OBSERVATION OF EXISTING CONDITIONS. DURING THE VISIT THE CONTRACTOR SHALL RELATE THE PROPOSED FLOOR PLANS TO THE EXISTING SPACE CONDITIONS AND BE FAMILIAR WITH THE AREAS WHERE WORK WILL BE PERFORMED. THE CONTRACTOR SHALL REPORT ANY DISCREPANCIES, IF ANY, PRIOR TO SUBMITTING THE BID AND START OF CONSTRUCTION. THE SUB CONTRACTOR SHALL ACCEPT THE SITE IN THE CONDITION IN WHICH IT EXISTS AT THE TIME OF THE CONTRACT AWARD. ALL EXCLUSIONS SHALL BE MADE ON THE BID PROPOSAL AND SUBMITTED TO THE OWNER FOR REVIEW. THE SUB CONTRACTOR SHALL PROVIDE ALL LABOR, EQUIPMENT, AND MATERIALS NECESSARY TO COMPLETE THE WORK SPECIFIED ON THE DRAWINGS AND HEREINAFTER SPECIFIED.  LAYOUT OF THE WORK, LOCATION OF REFERENCES & DIMENSIONS PER PLANS & COORDINATE LOCATION OF ALL CHASES, OPENINGS, DUCTS, LINES, CONDUITS, FIXTURES AND EQUIPMENT.  TEMPORARY PARTITIONS, DUST PROTECTORS, ENCLOSING OF OPENINGS, RAMPS AND CAT WALKS AS REQUIRED BY OSHA FOR SAFETY. ACCOUNT OF AN ERROR ON HIS PART OR HIS NEGLIGENCE OF FAILURE TO ACQUAINT HIMSELF WITH THE EXISTING CONDITIONS OF THE SPACE. USE MEANS NECESSARY TO PREVENT DUST FROM BECOMING A NUISANCE TO THE PUBLIC, GUESTS, OR OTHER WORK BEING PERFORMED NEAR THE SITE.  THE SUB CONTRACTOR SHALL BE RESPONSIBLE FOR COMPLYING WITH THE FEDERAL, STATE, AND LOCAL SAFETY REQUIREMENTS.  MAINTAIN SAFE CONSTRUCTION ACCESS TO THE WORK AREA AT ALL TIMES AND POST WARNING SIGNS AT ALL PEDESTRIAN TRAVEL PATHS. ALL ASSOCIATED ELECTRICAL, PLUMBING, DUCTWORK, ETC. TO BE DEMOLISHED SHALL BE DISCONNECTED AND REMOVED TO THE SOURCE.  EACH SUBCONTRACTOR SHALL BE FULLY RESPONSIBLE FOR THE CLEANUP OF DEBRIS AND CUTTING MATERIALS DAILY.

AutoCAD SHX Text
9.

AutoCAD SHX Text
7.

AutoCAD SHX Text
8.

AutoCAD SHX Text
3.

AutoCAD SHX Text
4.

AutoCAD SHX Text
6.

AutoCAD SHX Text
5.

AutoCAD SHX Text
2.

AutoCAD SHX Text
1.

AutoCAD SHX Text
GENERAL NOTES: ALL INTERIOR PARTITIONS, FINISHES AND FIXTURES IN THE STORE TO COMPLY WITH THE MICHIGAN CODE 2015. EGRESS DOORS SHALL BE READILY OPENABLE FROM THE EGRESS SIDE WITHOUT USE OF A KEY OR SPECIAL KNOWLEDGE OR EFFORT. MANUALLY OPERATED FLUSH BOLTS ARE NOT PERMITTED. ALL REQUIRED EXITS AND EXIT ACCESS DOORS SHALL BE MARKED BY APPROVED EXIT SIGN READILY VISIBLE FROM ANY DIRECTION OF EGRESS TRAVEL. DIRECTION EXIT SIGNS SHALL BE REQUIRED WHERE THE PATH OF EGRESS IS NOT IMMEDIATELY VISIBLE TO THE OCCUPANTS. (MBC &IFC CHAPTER 10, MEANS OF EGRESS) PROVIDE PORTABLE FIRE EXTINGUISHER PER IFC & NFPA 10. EXACT QUANTITY ITO BE COORDINATED WITH FIRE MARSHAL.  EMERGENCY LIGHTING SHALL BE PROVIDED FOR THE MEANS EGRESS IN ACCORDANCE WITH THE MBC & IFC CHAPTER 10, MEANS OF EGRESS. ALL COMBUSTIBLE STORAGE AND ASSOCIATED FIRE PROTECTION SHALL BE IN ACCORDANCE WITH INTERNATIONAL FIRE CODE.  ALL INTERIOR TO COMPLY WITH THE MBC 2015 CHAPTER 8, INTERIOR FINISHES AND THE INTERNATIONAL FIRE CODE, CHAPTER 8, INTERIOR DECORATIVE MATERIAL AND FURNISHINGS.  PROVIDE SIGNS INDICATING PUBLIC RESTROOM AS REQUIRED PER MICHIGAN BUILDING CODE 2015 AND MICHIGAN PLUMBING CODE 2018. UNISEX ACCESSIBLE SIGN SHALL BE MOUNTED ALONG SIDE THE DOOR ON THE LATCH SIDE. SIGNAGE CHARACTER MUST BE 48" MIN. AND 60" MAX. A.F.F.  PROVIDE A PERMANENT, CONSPICUOUS BUILDING ADDRESS IN ACCORDANCE W/ THE CITY CODE OF ORDINANCE AND THE IFC, SECTION 505 PREMISES IDENTIFICATION. STREETS & ROADS SHALL BE IDENTIFIED W/ CLEAR SIGNS. RESTROOMS ARE OPEN TO PUBLIC & OPERATING DURING WORK HOURS AS INDICATED. DOOR SURFACES WITHIN 10" OF THE FLOOR GROUND MEASURED VERTICALLY SHALL BE SMOOTH SURFACE ON THE PUSH SIDE EXTENDING THE FULL WIDTH OF DOOR. AN 18"x48" CLEAR MANEUVERING SPACE IS REQ'D ON PULL-SIDE, LATCH-SIDE OF ALL DOORS.  

AutoCAD SHX Text
10.

AutoCAD SHX Text
11.

AutoCAD SHX Text
12.

AutoCAD SHX Text
7.

AutoCAD SHX Text
6.

AutoCAD SHX Text
5.

AutoCAD SHX Text
4.

AutoCAD SHX Text
3.

AutoCAD SHX Text
2.

AutoCAD SHX Text
1.

AutoCAD SHX Text
8.

AutoCAD SHX Text
9.

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
%%UFIRE PREVENTION NOTES

AutoCAD SHX Text
A KNOX BOX IS REQUIRED FOR EMERGENCY ACCESS TO THE BUILDING FOR FIRE AND MEDICAL EMERGENCIES. (IFC 506.1 KNOX BOX). THE KNOX KEY BOX SHALL BE LOCATED WITHIN TEN (10) FEET OF THE 'MAIN ENTRY DOOR' OF THE BUILDING AND BETWEEN FIVE (5) AND SIX (6) FEET ABOVE THE FINISHED GRADE. THE KNOX DECAL SHALL BE INSTALLED AT THE MAIN FRONT ENTRANCE OR AS REQUIRED BY THE FIRE CODE OFFICIAL.   ADDRESS NUMBERS: MUST HAVE APPROVED ADDRESS NUMBERS, PLACED IN POSITION THAT IS PLAINLY LEGIBLE AND VISIBLE FROM STREET OR ROAD FRONTING THE PROPERTY. THESE NUMBERS SHALL CONTRAST WITH THEIR BACKGROUNDS AND BE A MINIMUM OF 4 INCHES HIGH WITH A MINIMUM STROKE WIDTH OF 0.5 INCHES. (IFC 505.1 ADDRESS NUMBER). BUILDING KEYS: THE BOX SHALL CONTAIN LABELED KEYS, INCLUDING BUT NOT LIMITED TO: KEYS FOR ACCESS INTO AND THROUGH THE PREMISES, KEYS TO ANY SECURED FIRE PROTECTION SYSTEM, AND ELEVATION KEYS.

AutoCAD SHX Text
5.

AutoCAD SHX Text
4.

AutoCAD SHX Text
3.

AutoCAD SHX Text
2.

AutoCAD SHX Text
1.

AutoCAD SHX Text
19

http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
http://www.kclcad.com/emailstaging.asp?M=7-PS-60&R=AD&TID=&VC=13&AL=True&VER=3:52:11&P=hs_standard.pdf
AutoCAD SHX Text
M

AutoCAD SHX Text
ATM

AutoCAD SHX Text
28' SHELVES

AutoCAD SHX Text
SALES AREA

AutoCAD SHX Text
8' COFFEE STATION

AutoCAD SHX Text
%%UMEN

AutoCAD SHX Text
%%UWOMEN

AutoCAD SHX Text
61'-0"

AutoCAD SHX Text
19'-1"

AutoCAD SHX Text
40'-2"

AutoCAD SHX Text
71'-0"

AutoCAD SHX Text
13'-0"

AutoCAD SHX Text
34'-4"

AutoCAD SHX Text
21'-6"

AutoCAD SHX Text
71'-0"

AutoCAD SHX Text
23'-10"

AutoCAD SHX Text
6'-8"

AutoCAD SHX Text
31'-10"

AutoCAD SHX Text
8'-0"

AutoCAD SHX Text
61'-0"

AutoCAD SHX Text
16'-0"

AutoCAD SHX Text
16'-6"

AutoCAD SHX Text
9'-10"

AutoCAD SHX Text
14'-4"

AutoCAD SHX Text
10'-0"

AutoCAD SHX Text
3'-4"

AutoCAD SHX Text
2'-2"

AutoCAD SHX Text
1

AutoCAD SHX Text
%%UEXISTING BP 'C' STORE

AutoCAD SHX Text
10440 HIGHLAND ROAD SUITE '1'

AutoCAD SHX Text
4,330 S.F. TOTAL

AutoCAD SHX Text
11-DR WALK-IN COOLER

AutoCAD SHX Text
BEER CAVE

AutoCAD SHX Text
HALLWAY

AutoCAD SHX Text
4'-1"

AutoCAD SHX Text
W.H.

AutoCAD SHX Text
S.S.

AutoCAD SHX Text
3-COMP. SINK

AutoCAD SHX Text
%%UBACKROOM

AutoCAD SHX Text
%%UBACKROOM

AutoCAD SHX Text
SALES AREA

AutoCAD SHX Text
HALLWAY

AutoCAD SHX Text
%%UCUSTOMER SERVICE

AutoCAD SHX Text
%%USMOOTHIE KING

AutoCAD SHX Text
10440 HIGHLAND ROAD SUITE '2'

AutoCAD SHX Text
USE GROUP 'M'

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
18

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
4

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
EXIST. OVERHANG

AutoCAD SHX Text
EXIST. OVERHANG

AutoCAD SHX Text
EXIST. OVERHANG

AutoCAD SHX Text
6

AutoCAD SHX Text
EXIST. OVERHANG

AutoCAD SHX Text
EXIST. OVERHANG

AutoCAD SHX Text
6

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
7

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
ELEC.

AutoCAD SHX Text
11

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
4'-4"

AutoCAD SHX Text
6'-0"

AutoCAD SHX Text
BEER CAVE

AutoCAD SHX Text
32'-0"

AutoCAD SHX Text
12' REACH-IN COOLER

AutoCAD SHX Text
BEAR CAVE

AutoCAD SHX Text
8' PIZZA COUNTER

AutoCAD SHX Text
17'-10"

AutoCAD SHX Text
BEVERAGE FOUNTAIN

AutoCAD SHX Text
8'-2"

AutoCAD SHX Text
13

AutoCAD SHX Text
NEW REACH-IN COOLER

AutoCAD SHX Text
20

AutoCAD SHX Text
21

AutoCAD SHX Text
19

AutoCAD SHX Text
20

AutoCAD SHX Text
10'-4"


15

C808Y IN ‘AOYL 08G9 9vzZ (8%Z) XV £5e8y IN ‘ANVILIVH 2
HA LSTYOHIGNIL LLLS //G9 9vz (8%2) Hd N o o
& o 5 ol o
aAQvod ANVIHOIH 0%¥%0T 3 & z i B
"ONI S NIAFAddNI©DONA < Walg S22 s S
NOILVLS SVD dd © s a m ” ®) i Z <
DONILSIXHd OL NOILVAONHY SNOILVAHTH DNILLSIXH . 0 L] M W N ﬁNu m H
. . .. G 1
IHS NGl A -L03r0¥d ALLIFIHS |§ E 5 ¥ < 2 s
. <| W ol X o @)
O o o < O »m Y ) p]
:T,@
N=a4 N7aih) f W@21=0| S
9=
;J@
< " —
Wm = i 733 \21- 0l T A A
iy - W
S ==t A 0 pH 4= e
e ImEml sl ninlnlnEnSninl
N - = | e
[ 1] mi e N (N RN o B N O (O A R I o ) =l r o ]
£= ilililatatal pE=={ il
—— ppiy [N el —pigipiplgipiyl e = .
m — = 3 = | | e L || . LT
[ ] | 0 )
[ 1] - | Sw s | | AT | e = e EeinisinislE
F—— u 8 X oSl | A= et T T T
] N < ¥ - | ! - Jrr ettt =
- Anll B el  Ieizisizisiahi e = i} gigigigigigind
m ] “ %M_ = =izl == lh pEplnSnnEnEal
— N 1 e = NN (e e S, S V{0 1 o A O R
] <=y A7 IT B - M \\\\\\\\\\\\\\\
- ¥ B . - THHHHHH
— Y A I /2N | pEpEpEREREREN o || . L
= Nl I e /A isEEsicicE] ASSSll RRRREERE
B 4 58 < | T/ || .-, N S R e N N
— = X O S | =/ 1B 4 S =B 1A
= L;D <= | /1B - HH v L T e =
) - - 1 3 F 0 0 ... =il  EelsEsiisinisl
- N s V|| .- HHHH M \\\\\\\\\\\\\\\
o % \\\\\\\\\\\\\ e e el RN —
- = e e T = e e e 5
- = s = ... T = s HHHHH e =
_ Hnl - WiENREEREIR NpgigEgipEpil . M \\\\\\\\\\\\\\\ :
] - < b (R I e e I e I I B S S (N SN (oo o e O s s e O o Y =
] — - R $ mEnEmEnEnEmEml e et EninininEnEnEEl o
] all 2 N . =1 A e aae=1l | Eplglpiplaly =
0 ] $\\HHH\\L SN SNCEREEEIE pipigEgipininll N G es |  EpEpEpEpEy Sy
J — HH pe ¢ A | M \\\\\\\\\\\\\\\
S — L O 5o & A\ ||| el ey e A HHH Z
8 ] - — sES O LN ... = = e T T T O
v H nin =A|_ﬁ e AN || LT Z T B L —
2 — -4 ~ be > == S A H AR HEHH <
i H “‘ i ““\ .=| ““““ v
/ — E / mEnl .A_ﬁ \\\\\\\\\\\\\\ Ll
] N [ LTHT 3 B e (N o | T
] — —~ — ]2 e Th
N iy = pupii| - N == ettt .y
— | = Z — 2 1 S el  pinipipinlninl VA
n sy HHA 3 ~EA ==l SIEESISISERISE I
—] - Hl S W ] <2 WOl - 1 || L] LIl
\ || 5 TH pEpi| s TN Sl BEREEREEE 14
| 1 I — 6 ( N ‘\\\H\\\L 3 l “““““
— L I 11— H w .. - \\\\\\\ S—
— = T - L - yemSSl) EpSplpSpSpSplal . = -
= R ik HH ok =il EEEREEG T
| o — [ . A wsm o
= 1T Q| = HH e, |/ gl
N - 5 H D | HHHH T % °
=1 LRI <l A H T - Sl ipiniziaisish TR
— | B L L L = Eniinl e vyl L XA =i
|| - HHHH N s \ it — L J g
— A Hpigh L Z
4t r 11— r— 1 .___nH X .___H
e - H O HH s _— [N R — -
=1 [EpEyipipigagh 9> ] e )
Sl il o8 ; T -
] L A 1 Ll o
\/\ 6 @ \21- 0
-6l *



AutoCAD SHX Text
PH: (248) 246 6577

AutoCAD SHX Text
FAX: (248) 246 6580

AutoCAD SHX Text
3717 TIMBERCREST DR.

AutoCAD SHX Text
TROY, MI 48083

AutoCAD SHX Text
L. ESHO 

AutoCAD SHX Text
I. POTRES 

AutoCAD SHX Text
AS NOTED 

AutoCAD SHX Text
EXISTING ELEVATIONS

AutoCAD SHX Text
RENOVATION TO EXISTING BP GAS STATION

AutoCAD SHX Text
10440 HIGHLAND ROAD

AutoCAD SHX Text
HARTLAND, MI 48353

AutoCAD SHX Text
 03/31/2023

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UEXISTING NORTH (FRONT) ELEVATION

AutoCAD SHX Text
10'-10"

AutoCAD SHX Text
3'-0"

AutoCAD SHX Text
4'-9"

AutoCAD SHX Text
19'-1"

AutoCAD SHX Text
EXIST. GLASS ALUM.  DOORS AND FRAME

AutoCAD SHX Text
EXIST. GLASS WINDOW IN ALUM. FRAME

AutoCAD SHX Text
EXIST. GLASS WINDOW IN ALUM. FRAME

AutoCAD SHX Text
10'-10"

AutoCAD SHX Text
3'-0"

AutoCAD SHX Text
4'-9"

AutoCAD SHX Text
19'-1"

AutoCAD SHX Text
EXIST. C.M.U. WALL

AutoCAD SHX Text
EXIST. C.M.U. WALL

AutoCAD SHX Text
EXIST. ROOF SHINGLES

AutoCAD SHX Text
EXIST. ROOF SHINGLES

AutoCAD SHX Text
EXIST. ROOF SHINGLES

AutoCAD SHX Text
EXIST. WOOD FASCIA

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UEXISTING WEST ELEVATION

AutoCAD SHX Text
EXIST. GLASS WINDOW IN ALUM. FRAME

AutoCAD SHX Text
21'-6"

AutoCAD SHX Text
REMOVE EXIST. GABLE AS REQUIRED

AutoCAD SHX Text
10'-10"

AutoCAD SHX Text
3'-0"

AutoCAD SHX Text
4'-9"

AutoCAD SHX Text
19'-1"

AutoCAD SHX Text
EXIST. ROOF SHINGLES

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UEXISTING SOUTH (REAR) ELEVATION

AutoCAD SHX Text
EXIST. C.M.U. WALL

AutoCAD SHX Text
EXIST. HOLLOW METAL DOOR AND FRAME

AutoCAD SHX Text
EXIST. WOOD FASCIA

AutoCAD SHX Text
EXIST. WOOD FASCIA


16

0
[
2| g S
O
el s o,
. = )
£GeE8Y IN "UNVILYVH N | o8 N o8
Z) XV I R R Z Z <
*zég 0859 VT (85) XY . 5B s, (S S |
0Ky ‘H w =g .. ) m| = ~
M@ﬂ%ﬁmf LLLE L1G9 9¥T (8¥2) avod ANVTHDIH 0%%071 222 o) & > Z 4y O < m
: S0 = -
a0 1 LE% AH'TH dHSOJOYHd e <l =z o = 5 > m T
& SNOILV i 9 2 Z Z @)
dd Z x L B
0 AdNION NOLLVLS SVD FULLIIFRS @ B e & 9 x =
ONIONIH - ONILSIXH OL NOILVAONHY o & a <
-103rodd
80
Q
[ 0
80 ™ &
2 I %
2 Q "
.OVG 1] M WM/JN @
0 ﬁ Mﬂ ~ JIN) ® Al
o/o W @ H Ao% % @ n (9] n”
! ] OO N | @ 11}
@ 1 Mﬂ, Q K\ 5/0 N = Q Q [3A)]
= @ — M o0 ~ @ 1 O ~r 1l
! @ /O % afw @ I @ " 1] ! MM E ~ M E
Q 0 NO E 0 Q L ) Q Q Q — > Q ~ Y
S S S PG RS O R ARSI N
% 0N 1 2 M T A 1 b ™M B 6 1l A O <t —z
- E ~ I h @ i — EW.— ~ H ~ _ WM ? " " jin}
1 I ﬁ @ ! @ " @ Z @ o4 L m 6 m C
0 & 9 o N2 8r © & W 0 Wy
~ wo B Q ~ © O pooY oo ; Mm o 9 99 i
I % ﬁVL - % 0 M Hﬁ @ m ﬁ I I m o Zv M _M = M
T N Z Q « N o 1 v Ly Y o i Ll 0 :N; 0 E ETN
S L T B b R Yo%y oz oo
— i v n " [N} — Z Z I " I Ul o o0
T mY g v , 09 £ = <o feoao
I ¥ » Y go e W D) @ Vv vz = W N
[ = <4xE  Z < = - v oo 5 W v Q S T
g boug e 4 8§ ot E gp b S5 od b
Y  z S 0 L ® VAR ®
— )} BQR 1% @RW 0 3 AC @RO ) 5m CC " Tibe <
Aﬁ 10 W " < L w (4 < W Q) < ¥ Q Q w Mﬂ 14 QR < [/ a
Mfipp%%& Fe oy, § 96 o WO N wy g
'S Ha ow $ O .8 8z ¥ g <
o g0 oy = . =0 O g OZ NS
a Q) <[ m SUEEN WM % ﬁ 1} m v v < _sz I J E A L 0
v . Ty % AV N n I o 0w 172 o
Vo Ve, Q ® Wy <€ I Wy < zm 2 0 9
iH 0¥ o ® = ol 0z ¥ I3 . TH X %25 O
,,% VAN " "o <C (1N} @9 AE < _\ ) m@b O o =
e ¥ ST N e sy 3§
V3 M < v oW a 13 0§ <
0w N Z < z Tt
15 owb B BE Y g nhozo P oug %
of 9 g I8 . Z oo +8 ¢ W3 U
g X4 T v & 2 @
2o i 3 9% ¢ 2
00 50 5 58 @ b
©d - U u
0o
& 0
> 9
B2
Mﬁ ()
— L
C O N
) O N
i Y8
[ @O
2 2
/ :MM,NN
:Mu,mm [
o7 1 oo 2y T = HH ]
1 :@JN ::Jm ! , E A Je f &u M :&T,Q* 1 “‘ [ [ ]
M g —N W =z wWP :QJN\_ ::u,m \4 ! : — L L [— —
% Mﬁ / a— \\\\i\f\HH\\\\H\W < > @) W @ N - —] RN “‘
533l N < ] S 3y x Rimsisiises < - pEpERENE
S5Ol N R o T d — sinining
o [ LT L nipl W 2Ty | 2 - gigugipi
0N &= z N \\\\\\V\\H\\ \\\\\\\\\\\ 1 [ O O 0O ﬁb >3 7 \\\\\\\\\\\\ s — 1 L
D il N . EP2Z240 0 a ] i
_&NE%Q HHHAHHHHHHH ETTE@\_ V \\\\\ A\ Q [ I R
130D > THHHHHHHHHHHT nE £3a2Y | ||| EHEEAERAREA Q T — L
w O =7 O | ITHHHHH L Y [ T O 0 > B yigipigighy = — 1 1
b~ 111 K I HHHAH HHHHHH] L T ] R T, — [ N I
EQAZY || | HHHHHHHHHHHH — R igigipigighy © —
F R mjin > T iRt — T X — nEnEnln
N ) o N P T — —
/;l;Wwﬁmmzwwwwu —— | ﬁ ‘wwwm‘u ““““ — —3 nininiinl
- ‘WWNNNDHNNNN L ] N T HHHHHH | L L
WHNNNMMEMMMWM nEmEn S | HH T R ] RSN
T HH HHHH — 3 S v | HHHHHH A ] ulnEnEnl
aki gy gy, nE o = A HH ] pEpERERn
gl p Ry ey - Hl Bw 038 | A - inlinininl
HHHHHH T H - R% T8 || HHHHHHH — — H
\\\\\\ ) L —
FHHHHHHHHHTHH Ll SE St (| ~ nizininiin
\\\H\H\H\H\\I\\\\H\H\W EM ] o % [ > | nEnEnEnd
\\\\\\\\\\\\\\\ — [N R - = q HHHHHH L L
JEHHHHHH HHHHHHI = © A H OO — —
S s S y Wz T - HHHH
%w _ [ 8o | - A THHHHH — nEnEninl
e | T Quw “—TH o T - L
% %M < 7 \\\\\\\\\\ fu \\\\\\\\ S - % © m \\\\\\\\\\\\\\\ — S e e N e I
=z : TN | | e e e L n 25% ||| || B [ I O e
B H s |
= m ) fM_Wﬂ el H - Q@ T — EnEnEnE
= R - Rielo T - HpSglpigh
6= W gttty J ecw®s | HHAHHHHHEHH — .
O @ (@) g f - " [ gul ~L mm = Y a4 o | HHHHHA] _ L
whZ [ H R He [ w =~ w9 = — L ]
= = - K < ) N8| zZrues gell A
He g Iihgihindgg it 22 i - pigipigt
~ 00 e | T RN Y9 %WDMW%N % B [ -
R R P S Q w2 Ggu Jintt — L —
, gt . ] X O = & OO0 ® Ll 1 [ <L
[ [ LT e O LT - i — mEm 3
. T 15iiNipst | - Tt = - ] RN =
W qug , ,Q[,MJHQ 14‘ M h AN / ¢ M 1,% " W % — [ [ ““ m
= Willis=til ,dﬁ w N / % , X & o T ] - 5
g ebing{f s Ling) I o & - piginiigl 2
o TH L THE — st R En PP I R 5 m — ulnininl i
Snillym=t I8N 8=t i Byis: T Q T AL T A L H L 0 : ] BEEEEEEE
Rl il 3 i il g ] 5 gigisiizl
— % n,lf%, ,\Q hn, — m M ,M 1 :vm — “ EmEnE
: i ﬂﬂ;%uﬁ O A A S , D ] — ]
TR TH 8% [FTI - HpupEpEpn Z
R T T L L s it — - HHH] O
zag il \Agj \\\\\\\\\\\\\ || 6 W yeflif I A I A ~
] e u 5 Bl Z = L HHH [
| T - Nz - A O N - HHHH
. T ol i = - - HHH] v.A
0 || ml=. O LT o — pininlinl
a To-d] A A < aghERLGnphhh <[| @ T L L (|
Sy || sl H - < T ~| © s Ei§ 1
o ] o
S| I I | S A Rl IR )¢ sttt o, ] -
g " THHHHHHHHHHH nlln ~ 9 T HH T . — nininlinl L
i g HHHHAH] CHCHH A ] HHH R < - ainizinl .
L2 | T mEw [N ¥ g e R~ 4 ] pEpEpERE /| @
10 | FHHHH ] e re T 8 Ly % L W o
O & A \\\\\\\\ Hx, \\\\\\\ ] |=. R O =z — — Q
gL S HHHHHH — [N woowe 0 B ninlinlinl <L <
Y 6g Y . S V5 NV IHHHHHHHHH 0 X — [ N —
Z 3 A ~ w JE B\Yyigigigighgipigigily Y D) 9 — I N O L E
@ @ m \\\\\\\\\ f# \\\\\\\\\ | _| © 0T @ 7 \\\\\\\\\ @ I ES m — — g [T
AR | T B w zh 9Of | THHOHHHHH = (N — 3z — nEnEnEnE v
) T - Z ) O8 g .= R o1 3| - e [N - pEpEpEnE ~| =
o 9 IR EIsEsIRISERE E\\\\\\\\W HERE O Q W W < m SR igigigipisip Ly ipipiely oz © 5 i A H\ﬁ\#\\\ﬁﬂ‘ L] — H=H
T 1 Q05 || R - A X < L HHHHHHHH mAHAh = L
Sozk || ] FE pty - ] v 2 T 58S : Hmwwww ““““ | (O i \(HHHHHH dimtin SESESES o =S| -
=R N CHHHHHHHHHHHS — = — HNHHHHHHHHH] L w CHH A H AT HHH
Do N O I - y HHHHH] N 9 || | T S o w Ol ©
By, N HHHHH T 5 < N =1 2= || | NHHHHHT I o -
GELS, |||} - : S— L H A A 6 Z I S jllaliel HHE < o
Bowh® || I\ | 5 v | Q 23 e - - H SR (I
oW T | = I < T O e T ga s
22383 || W‘wwwwmmmm‘w nEnl B — B mwwwmm ““““ (|~ nihlaliah el LT 23 () i
e8byz | == V] PP O LM+£ T 58 ﬁ%L 4
Se=9w T o i O < T Ho e e il §)
45985 || T mps N@ o | e 40 T ] 3| 8
N | CHA ] m O ] (L o HM@MMMW@ T
[/z A — S I H T Q|-
sttt - 0 i pnnnG el
R H b 3 || e g S
R pEpEpEpEpEpE bl S Waiatytyt Ayt doe L =
(ihhinhLGGnLEL INEREEE N H| | %HT\ — HHH -
2 il fEEE L Y & © intaliiatsl e T (0
= v m \/A H\H\H\MW\H\HE\H\H\\\\W L L O M - l‘ Lt \H\H\\H\H\H\%\W\#\H\\H\H‘ N O S ) B
HHHHH G HH — I - N N P | B i1t HHHH
TR T | R HEHHHH - FETI 2 e
> >3 h | N HH 1 N S O $I 5 O a = |l | [HHHHH pl FH T H]
S8y 2 | MHHHWWEWHHHW L V| S ¥ 5 (€500 oo | [HHHHHH llninlulalsl
v 50 % < R nEnEnEnEnEnE _ $¥6 O_uL o e —
yply o | IR Enn 0 o aow g 4 Syg=3 U
bz s || HHHHHH Hug= S Sff S 3 T
w2l O 0 Islslslsls CEAISEERCERES X = mu% 9 D Y al-.0l
OlNY ¥z * HH < LE - zz 3> Z ¥ 9D _ e
ARSI | _\ i} s 289 08 San»- AYLERe 1o nanik
oMWY oy g w2 o5 b BOOY Sguly
T 0O - = _ : = o -
uﬁmwg@ [IT 1676 Z T M/,mo L W?M@ VE%WU_ 24
— W ET2T N Bﬁ@ﬂm? mwamw
) & N = 59 m v Z
TP Z700 2wk v
z5Wgd i T ugu
= @ & @ > L0000 ®



AutoCAD SHX Text
PH: (248) 246 6577

AutoCAD SHX Text
FAX: (248) 246 6580

AutoCAD SHX Text
3717 TIMBERCREST DR.

AutoCAD SHX Text
TROY, MI 48083

AutoCAD SHX Text
L. ESHO 

AutoCAD SHX Text
I. POTRES 

AutoCAD SHX Text
AS NOTED 

AutoCAD SHX Text
PROPOSED ELEVATIONS

AutoCAD SHX Text
RENOVATION TO EXISTING BP GAS STATION

AutoCAD SHX Text
10440 HIGHLAND ROAD

AutoCAD SHX Text
HARTLAND, MI 48353

AutoCAD SHX Text
 03/31/2023

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UPROPOSED NORTH (FRONT) ELEVATION

AutoCAD SHX Text
10'-10"

AutoCAD SHX Text
3'-0"

AutoCAD SHX Text
5'-11"

AutoCAD SHX Text
22'-3"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
20'-3"

AutoCAD SHX Text
9'-5"

AutoCAD SHX Text
2" E.I.F.S ON 1/2" DENSE GLASS ON 3 5/8" METAL FRAMING @ 16" O.C. INCREASE E.I.F.S. BY 1"

AutoCAD SHX Text
17'-0"

AutoCAD SHX Text
2" E.I.F.S ON 1/2" DENSE GLASS ON 3 5/8" METAL FRAMING @ 16" O.C. INCREASE E.I.F.S. BY 1" COLOR: 7015REPOSE GRAY SHERWIN WILLIAMS

AutoCAD SHX Text
EXIST. ROOF SHINGLES (BEYOND)

AutoCAD SHX Text
12"x8" DECORATIVE LIME STONE

AutoCAD SHX Text
EXIST. GLASS ALUM.  DOORS AND FRAME

AutoCAD SHX Text
EXIST. GLASS WINDOW IN ALUM. FRAME

AutoCAD SHX Text
EXIST. GLASS WINDOW IN ALUM. FRAME

AutoCAD SHX Text
EXIST. C.M.U. WALL

AutoCAD SHX Text
TTHIN FACE BRICK ON METAL JOIST CONSTRUCTION BLENDEN MODULAR ENGLISH GRAY VELOUR

AutoCAD SHX Text
EXIST. C.M.U. WALL

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UPROPOSED WEST ELEVATION

AutoCAD SHX Text
EXIST. GLASS WINDOW IN ALUM. FRAME

AutoCAD SHX Text
10'-10"

AutoCAD SHX Text
3'-0"

AutoCAD SHX Text
5'-11"

AutoCAD SHX Text
22'-3"

AutoCAD SHX Text
2" E.I.F.S ON 1/2" DENSE GLASS ON 3 5/8" METAL FRAMING @ 16" O.C. INCREASE E.I.F.S. BY 1" COLOR: 7015REPOSE GRAY SHERWIN WILLIAMS

AutoCAD SHX Text
17'-0"

AutoCAD SHX Text
THIN FACE BRICK ON METAL JOIST CONSTRUCTION BLENDEN MODULAR ENGLISH GRAY VELOUR

AutoCAD SHX Text
SIDING/SHAKE PRODUCT Sierra Premium Shake Charcoal 

AutoCAD SHX Text
2" E.I.F.S ON 1/2" DENSE GLASS ON 3 5/8" METAL FRAMING @ 16" O.C. INCREASE E.I.F.S. BY 1"

AutoCAD SHX Text
LINE OF EXIST. ROOF SHINGLES (BEYOND)

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
EXIST. ROOF SHINGLES (BEYOND)

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
20'-3"

AutoCAD SHX Text
2'-4"

AutoCAD SHX Text
1

AutoCAD SHX Text
A105

AutoCAD SHX Text
2

AutoCAD SHX Text
A105

AutoCAD SHX Text
EXIST. FASCIA (BEYOND)

AutoCAD SHX Text
EXIST. FASCIA (BEYOND)

AutoCAD SHX Text
SIDING/SHAKE PRODUCT Sierra Premium Shake Charcoal 

AutoCAD SHX Text
THIN FACE BRICK ON METAL JOIST CONSTRUCTION BLENDEN MODULAR ENGLISH GRAY VELOUR

AutoCAD SHX Text
%%UMATERIAL LIST

AutoCAD SHX Text
SIDING/SHAKE: AREA = 155 S.F.  PERCENTAGE = 155 / 1500 = 10.3% Sierra Premium Shake Charcoal  Charcoal THIN FACE BRICK: AREA = 315 S.F.  PERCENTAGE = 315 / 1500 = 21% (BELDEN BRICK: MODULAR ENGLISH GRAY VELOUR)  C.M.U.: AREA = 204 S.F.  PERCENTAGE = 204 / 1500 = 13.6% E.I.F.S.: AREA = 182 S.F.  PERCENTAGE = 182 / 1500 = 12.1% COLOR: 7015REPOSE GRAY SHERWIN WILLIAMS GLASS: AREA = 495 S.F.  PERCENTAGE = 495 / 1500 = 33% STANDING SEAM METAL AWNING AREA = 3' x 13.5' = 40.5 S.F.

AutoCAD SHX Text
AREA: 1,500 S.F.

AutoCAD SHX Text
%%UMATERIAL LIST

AutoCAD SHX Text
SIDING/SHAKE: AREA = 160 S.F.  PERCENTAGE = 160 / 1320 = 12.1% Sierra Premium Shake Charcoal  Charcoal THIN FACE BRICK: AREA = 360 S.F.  PERCENTAGE = 360 / 1320 = 27.2% (BELDEN BRICK: MODULAR ENGLISH GRAY VELOUR)  C.M.U.: AREA = 480 S.F.  PERCENTAGE = 480 / 1320 = 36.3% E.I.F.S.: AREA = 170 S.F.  PERCENTAGE = 170 / 1320 = 12.8% COLOR: 7015REPOSE GRAY SHERWIN WILLIAMS GLASS: AREA = 132 S.F.  PERCENTAGE = 132 / 1320 = 10%

AutoCAD SHX Text
AREA: 1,320 S.F.

AutoCAD SHX Text
HIGH POINT OF  PROPOSED ROOF

AutoCAD SHX Text
HIGH POINT OF  PROPOSED ROOF

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UPROPOSED SOUH (REAR) ELEVATION

AutoCAD SHX Text
EXIST. C.M.U. WALL

AutoCAD SHX Text
EXIST. HOLLOW METAL DOOR AND FRAME

AutoCAD SHX Text
%%UMATERIAL LIST

AutoCAD SHX Text
THIN FACE BRICK: AREA = 135 S.F.  PERCENTAGE = 135 / 1400 = 29.6% (BELDEN BRICK: MODULAR ENGLISH GRAY VELOUR)  C.M.U.: AREA = 750 S.F.  PERCENTAGE = 670 / 1400 = 53.5% E.I.F.S.: AREA = 40 S.F.  PERCENTAGE = 40 / 1400 = 2.8% COLOR: 7015REPOSE GRAY SHERWIN WILLIAMS WOOD FASCIA: AREA = 130 S.F.  PERCENTAGE = 132 / 1400 = 9.2%

AutoCAD SHX Text
2" E.I.F.S ON 1/2" DENSE GLASS ON 3 5/8" METAL FRAMING @ 16" O.C. INCREASE E.I.F.S. BY 1" COLOR: 7015REPOSE GRAY SHERWIN WILLIAMS

AutoCAD SHX Text
EXIST. ROOF SHINGLES

AutoCAD SHX Text
10'-10"

AutoCAD SHX Text
7'-5"

AutoCAD SHX Text
20'-3"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
AREA: 1,400 S.F.

AutoCAD SHX Text
LINE OF EXIST. ROOF SHINGLES (BEYOND)

AutoCAD SHX Text
EXIST. WOOD FASCIA

AutoCAD SHX Text
THIN FACE BRICK ON METAL JOIST CONSTRUCTION BLENDEN MODULAR ENGLISH GRAY VELOUR


(2) 6005125-43
METAL BOX BEAM

METAL COPING

RAISE PARAPET 4" ABOVE HIGH
POINT COF EXISTING RIDGE TO MAINTAN
I," L OPE STORE TOWARD EXISTING
LOWER ROCF

SINGLE PLY ROOFING

/ METAL COPING

A | \/
i 07'-3"
VA I
| |
|
5 < H g
h6 1/4(4//\% | 9 ‘
é\/LO N — x
SINGLE PLY ROOFING \ § 2 & o ‘ ONEE WAL
ﬁ - T T -1 1 — ______'______'__________LE}_______'%]__________'______'_______________ /
{h 0
F\\ 85 8 i
| “ _1 Q
L _ h® N
(| ! Vv O ‘
T
| |
|
I ~ |
| S % N ~
I 4 PARAPET \ ! M
| 3 Low PONT DOUN SPOUT 6" ALUMINUM GUTTER DOUN SPOUT LOW POINT
| S
AN I MID LOW POINT
| X
o o DOWN $POUT TO TOP OF
\I o LOWER ROOF W/ SPLASH o
I BLOCK (TYP) Y
SINGLE I 3
SLOPE 4" /FT. , | &" ALUMINUM GUTTER S
> | \ /
SINGLE PLY ROOFING \
S
EXISTING LOWER BUILT-UP
\ ROOFING BEYOND
| REMOVE PORTION OF EXISTING
| s GABLE AS REQUIRED AND
| BUILD UP ROCF AROUND MID
_l _L | e POINT
|
|
A DOUN SPOUT
| o
s I
| || BRACING BETWEEN VERTICAL
S . | MEMBERS
: DOUN $POUT
| MID LOW POINT LOW POINT
o' RAFTERS | 24" OC. L ]
6" RAFTERS —_ | i |
' |
= I |
PARAPET \ | | I
. I : V FRAMING AS REQUIRED
P J/ r | |
U | I
S Ep— D EXISTING SHINGLED ROCF
KOS I | OVER EXISTNG LOW ROOF v
Sy I I ’J TO REMAN
| I ‘
HIGH POINT |
~ . 7I@J7 - ‘
I
PARAPET WITH KNEE
NEE WALL SLOPPED WALL
60"
NEW ROCF
FRAMING PLAN > SLOPE 4" /FT. | /
K, L % —>
o 2 4 o Z
e  SCALE: 3/l6"=1'-2 - 7
0 I/
/- j
) - - - - - - - - - - - - - - - - - - - - - == == = L HEIGHT OF EXISTING
T _ ROOF
I -
iz -
/- -
) o — EXISTING KNEE WALL
7 "
; -
/1 - —
7 -
7 L
; -
7 T
7 -
¢ -
. - CI5TING RO METAL FLASHING
7 o BEYOND
// _ — —
) EXISTING LOWER ROOF
I/
// |
N

2\ SECTION

AlD5 SCALE: 104

Ml 48085

5717 TIMBERCREST DR.
TROY,

(248) 246 6577
(248) 246 6580

ENGINEERING INC.

PH:
FAX:

FRIENDSHI

RENOVATION TO EXISTING
BP GAS STATION

10440 HIGHLAND ROAD

PROJECT:

HARTLAND, MI 48353

J 2/14/2024

FRAMING PLAN

SHEET TITLE:

CLIENT:

DATE: 03/31,/2023

DESIGNER: L. ESHO

APPROVED BY:

DRAWN BY: [. POTRES

SCALE: AS NOTED

REVISIONS

JOB No.

SHEET No.
A04

17



AutoCAD SHX Text
PH: (248) 246 6577

AutoCAD SHX Text
FAX: (248) 246 6580

AutoCAD SHX Text
3717 TIMBERCREST DR.

AutoCAD SHX Text
TROY, MI 48083

AutoCAD SHX Text
L. ESHO 

AutoCAD SHX Text
I. POTRES 

AutoCAD SHX Text
AS NOTED 

AutoCAD SHX Text
FRAMING PLAN

AutoCAD SHX Text
RENOVATION TO EXISTING BP GAS STATION

AutoCAD SHX Text
10440 HIGHLAND ROAD

AutoCAD SHX Text
HARTLAND, MI 48353

AutoCAD SHX Text
 03/31/2023

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
0

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
4'

AutoCAD SHX Text
3/16"=1'-0"

AutoCAD SHX Text
%%UFRAMING PLAN  

AutoCAD SHX Text
METAL COPING

AutoCAD SHX Text
KNEE WALL

AutoCAD SHX Text
DOWN SPOUT

AutoCAD SHX Text
6" ALUMINUM GUTTER

AutoCAD SHX Text
SINGLE PLY ROOFING

AutoCAD SHX Text
SINGLE PLY ROOFING

AutoCAD SHX Text
6" ALUMINUM GUTTER

AutoCAD SHX Text
DOWN SPOUT TO TOP OF LOWER ROOF W/ SPLASH BLOCK (TYP.)

AutoCAD SHX Text
EXISTING LOWER BUILT-UP ROOFING BEYOND

AutoCAD SHX Text
DOWN SPOUT

AutoCAD SHX Text
DOWN SPOUT

AutoCAD SHX Text
SLOPE |" / FT.

AutoCAD SHX Text
SLOPE |" / FT.

AutoCAD SHX Text
BRACING BETWEEN VERTICAL MEMBERS

AutoCAD SHX Text
REMOVE PORTION OF EXISTING GABLE AS REQUIRED AND BUILD UP ROOF AROUND MID POINT

AutoCAD SHX Text
KNEE WALL

AutoCAD SHX Text
6" RAFTERS @ 24" O.C.

AutoCAD SHX Text
6" RAFTERS

AutoCAD SHX Text
+22'-3"

AutoCAD SHX Text
SINGLE PLY ROOFING

AutoCAD SHX Text
METAL COPING

AutoCAD SHX Text
 600S125-43  @ 24" O.C.

AutoCAD SHX Text
1

AutoCAD SHX Text
A105

AutoCAD SHX Text
2

AutoCAD SHX Text
A105

AutoCAD SHX Text
1

AutoCAD SHX Text
A105

AutoCAD SHX Text
2

AutoCAD SHX Text
A105

AutoCAD SHX Text
EXISTING SHINGLED ROOF OVER EXISTING LOW ROOF TO REMAIN

AutoCAD SHX Text
LOW ROOF

AutoCAD SHX Text
LOW ROOF

AutoCAD SHX Text
LOW POINT

AutoCAD SHX Text
(2) 600S125-43 METAL BOX BEAM

AutoCAD SHX Text
PARAPET

AutoCAD SHX Text
SINGLE

AutoCAD SHX Text
LOW POINT

AutoCAD SHX Text
x

AutoCAD SHX Text
LOW POINT

AutoCAD SHX Text
x

AutoCAD SHX Text
LOW SLOPPED VALLEY

AutoCAD SHX Text
LOW POINT

AutoCAD SHX Text
x

AutoCAD SHX Text
x

AutoCAD SHX Text
MID LOW POINT

AutoCAD SHX Text
SINGLE

AutoCAD SHX Text
PARAPET

AutoCAD SHX Text
LOW SLOPPED VALLEY

AutoCAD SHX Text
HIGH POINT

AutoCAD SHX Text
x

AutoCAD SHX Text
16'-0"

AutoCAD SHX Text
PARAPET WITH KNEE SLOPPED WALL

AutoCAD SHX Text
x

AutoCAD SHX Text
FRAMING AS REQUIRED

AutoCAD SHX Text
MID LOW POINT

AutoCAD SHX Text
DOWN SPOUT

AutoCAD SHX Text
RAISE PARAPET ;4" ABOVE HIGH POINT OF EXISTING RIDGE TO MAINTAIN |" SLOPE STORE TOWARD EXISTING LOWER ROOF

AutoCAD SHX Text
;4"

AutoCAD SHX Text
EXISTING KNEE WALL

AutoCAD SHX Text
EXISTING LOWER ROOF

AutoCAD SHX Text
HEIGHT OF EXISTING  ROOF

AutoCAD SHX Text
SLOPE |" / FT.

AutoCAD SHX Text
NEW ROOF

AutoCAD SHX Text
EXISTING ROOF BEYOND

AutoCAD SHX Text
A

AutoCAD SHX Text
A104

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
A105

AutoCAD SHX Text
A

AutoCAD SHX Text
104

AutoCAD SHX Text
%%USECTION

AutoCAD SHX Text
METAL FLASHING


SLOPE TO HIGH POINT —
OF EXISTING ROOF

0D5102-43 —
224" OC.

SINGLE PLY ROOFING ON
EXISTING %" ROOF SHEATHING
ON METAL LIGHT GAUGE
FRAMING @2'-0" OC.

8L OPE SLOPE TO HIGH POINT OF
EXISTING ROOF RIDGE

/ METAL COPING

S torocome {}

ELEV. 20'-3"
V.IF.

EXISTING
FRAMING

24" OC.

600516243 \

METAL \

| TT——EIFS. MOUNTING

EXISTING METAL ROOF
DECKING ON METAL JOISTS

Z
7
a
|
//,
/|
|
N
// 8\\i
o ICK. TILES ON EXISTIN
7 BRIC ON EXISTING
; " SHEATHING PER MANUFACTURER'S
// / RECOMMENDATIONS
/-
7
Z
/|
/j TRIM EXISTING OVERHANG
/ REINFORCE EXISTING TRUSS
7 AS REQUIRED
7
— N
N e
¥ /7++\ T -
/I\| AN T—0 [ T T T T T -
o J‘ _ TOP OF METAL DECKING
\ T ELEV. 147-4"
| \
1A\ N
600TI25-43 METAL TRACK
| W 1 'xe" 948" O.C. ANCHOR
BOLT W/ I" WASHER
N Woop Fascia
¢
S~ EXISTING FASCIA BEYOND
\/2 |
’II,
I"\
EXTERIOR SIDING
My
 EXISTING CMU.
WALL
 EXISTING UNDOU
3
| ExsTNGCMU
)3 WALL
EXISTING CONC.
FLOOR

ah

WALL SECTION

AlD5

SCALE: 2/4

-0’

SLOPE TO HIGH POINT
OF EXISTING ROOF

b005162-43
224" OC.

N

N

SINGLE PLY ROOFING ON
EXISTING %" ROOF SHEATHING
ON METAL LIGHT GAUGE
FRAMING 82'-2" OC.

SLOPE

METAL COPING

3%" 8125-43 824" OC.
OVER EXISTING ROCF
METAL TRUSS VERTICAL

WER

EXISTING METAL
FRAMING \

S OPE
—VASRE oFC 5
LO0SI62-43 fi [ - ELEV. 22°-3
24" OC. \ 4
o N
2 1 £Fs MOWNTNG
. ] r B
;v
] ©
= %
i
i =
7 = THN STONE ON EXTERIOR
.4 = SHEATHING PER MANUFACTURER'S

-

HUT TR I

RECOMMENDATIONS

=

LVZ;

Nl

T 5|MPSON STRAIGHT A4
FRAMING ANGLE (TYP.)

HLT

=T

TIE INTO EXISTING ADJACENT
ROOF FRAMING

TRIM EXISTING OVERHANG
REINFORCE EXISTING TRUSS

o —

[T AT @%ﬂﬁﬁ% JEHTT

AS REQUIRED
e — |
+ + 15— — -~
F + = I

| * f;_ ****** =

7N “7 ‘
= | TOP OF METAL DECKING
- ELEV. 14'-4"

|
ZO

11 :" I ﬂ’;
\ \
| |
| |
| |
—
|

600T125-43 METAL TRACK
W/ % "xe" 848" OC. ANCHOR
BOLT W/ 1" WASHER

A

&" METAL STUDS TIE INTO EXISTING
MASONRY WALL AND PROPOSED
VERTICAL METAL FRAMING

[

1 =

EXISTING METAL ROOF
DECKING ON METAL JOISTS

"\ SIMPSON STRAIGHT A34

= FRAMING ANGLE (TYP))
W@Hi
N "|'
=
——— EXISTING CMU.
WALL

/ EXISTING WINDOW

EXISTNG CMU.
/ WALL

EXISTING CONC.
FLOOR

(2

WALL SECTION

AlD5

SCALE: 3/4" = |'-0'

. v
Of -
M)
e
O
Z o F
O
| Di—
mv\
S >
— O
N Z -
~ =
] ’i
Yy
Z LU ~ O
™~ 00
O 0
W wy
— Z © ©
< <
‘!, 0 0
< <
4
O <C
L

PROJECT:

2/14/2024

WALL SECTIONS

SHEET TITLE:

CLIENT:

DATE: 03/03/2023

DESIGNER: L. ESHO

APPROVED BY:

DRAWN BY: 1. POTRES

SCALE: AS NOTED

REVISIONS

JOB No.

SHEET No.
A05

18



AutoCAD SHX Text
PH: (248) 246 6577

AutoCAD SHX Text
FAX: (248) 246 6580

AutoCAD SHX Text
3717 TIMBERCREST DR.

AutoCAD SHX Text
TROY, MI 48083

AutoCAD SHX Text
 03/03/2023

AutoCAD SHX Text
L. ESHO 

AutoCAD SHX Text
I. POTRES 

AutoCAD SHX Text
AS NOTED 

AutoCAD SHX Text
WALL SECTIONS

AutoCAD SHX Text
TOP OF COPING ELEV. 20'-3" V.I.F.

AutoCAD SHX Text
METAL COPING

AutoCAD SHX Text
E.I.F.S. MOUNTING

AutoCAD SHX Text
EXISTING CONC. FLOOR

AutoCAD SHX Text
EXISTING WINDOW

AutoCAD SHX Text
EXISTING C.M.U. WALL

AutoCAD SHX Text
SINGLE PLY ROOFING ON EXISTING }" ROOF SHEATHING ON METAL LIGHT GAUGE FRAMING @2'-0" O.C.

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
EXISTING METAL FRAMING

AutoCAD SHX Text
EXISTING FASCIA BEYOND

AutoCAD SHX Text
WOOD FASCIA

AutoCAD SHX Text
2\"

AutoCAD SHX Text
EXISTING C.M.U. WALL

AutoCAD SHX Text
EXTERIOR SIDING

AutoCAD SHX Text
TRIM EXISTING OVERHANG REINFORCE EXISTING TRUSS AS REQUIRED

AutoCAD SHX Text
BRICK TILES ON EXISTING SHEATHING PER MANUFACTURER'S RECOMMENDATIONS

AutoCAD SHX Text
8";

AutoCAD SHX Text
TOP OF COPING ELEV. 22'-3"

AutoCAD SHX Text
SINGLE PLY ROOFING ON EXISTING }" ROOF SHEATHING ON METAL LIGHT GAUGE FRAMING @2'-0" O.C.

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
 3}" S125-43 @24" O.C. OVER EXISTING ROOF METAL TRUSS VERTICAL WEB

AutoCAD SHX Text
METAL COPING

AutoCAD SHX Text
E.I.F.S. MOUNTING

AutoCAD SHX Text
THIN STONE ON EXTERIOR SHEATHING  PER MANUFACTURER'S RECOMMENDATIONS

AutoCAD SHX Text
EXISTING METAL FRAMING

AutoCAD SHX Text
TRIM EXISTING OVERHANG REINFORCE EXISTING TRUSS AS REQUIRED

AutoCAD SHX Text
TIE INTO EXISTING ADJACENT  ROOF FRAMING

AutoCAD SHX Text
8" METAL STUDS TIE INTO EXISTING MASONRY WALL AND PROPOSED VERTICAL METAL FRAMING

AutoCAD SHX Text
EXISTING CONC. FLOOR

AutoCAD SHX Text
EXISTING WINDOW

AutoCAD SHX Text
EXISTING C.M.U. WALL

AutoCAD SHX Text
EXISTING C.M.U. WALL

AutoCAD SHX Text
EXISTING METAL ROOF  DECKING ON METAL JOISTS 

AutoCAD SHX Text
EXISTING METAL ROOF  DECKING ON METAL JOISTS 

AutoCAD SHX Text
10";

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
A105

AutoCAD SHX Text
2

AutoCAD SHX Text
3/4" = 1'-0"

AutoCAD SHX Text
%%UWALL SECTION

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
A105

AutoCAD SHX Text
1

AutoCAD SHX Text
3/4" = 1'-0"

AutoCAD SHX Text
%%UWALL SECTION

AutoCAD SHX Text
6"

AutoCAD SHX Text
12"

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
6"

AutoCAD SHX Text
TOP OF METAL DECKING ELEV. 14'-4"

AutoCAD SHX Text
600S162-43  @24" O.C.

AutoCAD SHX Text
600S162-43  @24" O.C.

AutoCAD SHX Text
SIMPSON STRAIGHT A34 FRAMING ANGLE (TYP.)

AutoCAD SHX Text
SIMPSON STRAIGHT A34 FRAMING ANGLE (TYP.)

AutoCAD SHX Text
600T125-43 METAL TRACK W/ \"x6" @48" O.C. ANCHOR BOLT W/ 1" WASHER

AutoCAD SHX Text
600S162-43  @24" O.C.

AutoCAD SHX Text
TOP OF METAL DECKING ELEV. 14'-4"

AutoCAD SHX Text
600T125-43 METAL TRACK W/ \"x6" @48" O.C. ANCHOR BOLT W/ 1" WASHER

AutoCAD SHX Text
600S162-43  @24" O.C.

AutoCAD SHX Text
SLOPE TO HIGH POINT OF EXISTING ROOF

AutoCAD SHX Text
SLOPE TO HIGH POINT OF EXISTING ROOF

AutoCAD SHX Text
SLOPE TO HIGH POINT OF EXISTING ROOF RIDGE


Hartland Township Planning Commission Meeting Agenda Memorandum

Submitted By:  Troy Langer, Planning Director
Subiject: Draft Ordinance Solar Energy Panels

Date: February 14, 2024

Recommended Action
Move to Initiate Ordinance Amendment regarding Solar Energy Panels.

Discussion
This memorandum is intended to continue the discussion from the previous Work Session of the Planning
Commission on February 8, 2022.

In that Work Session, there was a brief outline of some of the recent changes in legislation regarding
commercial solar panel energy farms.

Recently, the State of Michigan has enacted changes to the regulations that govern solar energy facilities
that have a capacity of 50 megawatts or more of energy. The new legislation is within Public Act (PA) 233
and PA 234. These new acts amend Section 13 of the Clean and Renewable Energy and Energy Waste
Reduction Act (MCL 460.1013). These amendments leave a number of questions, unanswered, and this
will involve consulting the Township Attorney before any final adoption of a new ordinance. It appears
these amendments will become effective after November 29, 2024.

However, in moving forward, this memorandum will attempt to simplify the Township’s ability to regular
solar energy facilities that generate more than 50 megawatts or more of energy. Essentially, a developer
has two (2) options with a proposed solar energy facility:

1) Pursue a State Certificate through the MPSC (Michigan Public Service Commission). Essentially,
this option would be to by-pass any local government review. The developer would seek State
approval. This process can be very time consuming and some developers do not necessarily view
this as desirable.

2) Pursue Local Approval under a local Zoning Ordinance. Essentially, this option would be to obtain
approval/permission from the local Township, i.e. Hartland Township. Under this scenario the
developer would be subject to the local ordinance and any conditions associated with such an
approval, such as a Special Land Use Permit.

In drafting a local municipal ordinance, the Township has a couple of options:

1) Draft zoning ordinance regulations that outline the requirements and process for any solar energy
facility. These could include requirements such as, height, setback, screening, as well as
performance bonds.

2) Draft a CREO (Compatible Renewable Energy Ordinance). This ordinance can not be more
restrictive than the State requirements. Although a local municipality may be able to have some
unique elements to a CREO ordinance, the County would also need to adopt a CREO ordinance
and the two (2) ordinances would have to be the same. Essentially, this would require all
Township’s to have the same CREO ordinance.

3) Draft a zoning ordinance that is similar to a CREO ordinance, but would have some additional
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requirements that may still not deter a developer from pursing local review and approval.

Since this is the initial discussion of this topic by the Planning Commission, this memorandum will be kept
short. Instead, there will be a number of attachments, such as other community ordinances, and reference
materials. These are being sent as general background information.

Attachments:

1. Attorney Template Solar Ordinance

2. Ordinance Review Committee Template Solar Ordinance
3. MSU Extension Guide for Solar Energy Systems
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TOWNSHIP

ORDINANCE NO.

AN ORDINANCE TO AMEND THE ZONING ORDINANCE
TO REGULATE SOLAR ENERGY SYSTEMS

The Township of ordains:

Section 1. Add Definitions to Article X.

The following definitions are added to Article X, Section X of the Zoning Ordinance, and will be
placed in the Zoning Ordinances so that all definitions are in alphabetical order:

A.

Abandonment: A Solar Energy System is abandoned if it has not been in operation for a
period of one (1) year. This includes a Solar Energy System that was never operational if
construction has been halted for a period of one (1) year.

Building Integrated Photovoltaics (BIVPs): A small Solar Energy System that is
integrated into the structure of a building, such as solar roof tiles and solar shingles.

Commercial Solar Energy System: A Solar Energy System in which the principal design,
purpose, or use is to provide energy to off-site uses or the wholesale or retail sale of
generated electricity to any person or entity.

Ground Mounted Solar Energy System: A Private or Commercial Solar Energy System
that is not attached to or mounted to any roof or exterior wall of any principal or
accessory building.

Private Solar Energy System: A Solar Energy System used exclusively for private
purposes and not used for any commercial resale of any energy, except for the sale of
surplus electrical energy back to the electrical grid.

Roof or Building Mounted Solar Energy System: A Private Solar Energy System attached
to or mounted on any roof or exterior wall of any principal or accessory building, but
excluding BIVPs.

Solar Energy System: Any part of a system that collects or stores solar radiation or
energy for the purpose of transforming it into any other form of usable energy, including
the collection and transfer of heat created by solar energy to any other medium by any
means.

Section 2. Add New Section XX, entitled ‘“Solar Energy Systems”’

Section XX, entitled “Solar Energy Systems,” is added to Article X of the Township’s Zoning
Ordinance. The section reads in its entirety as follows:
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Section XX. Solar Energy Systems.

A. General Provisions. All Solar Energy Systems are subject to the following requirements:

1. All Solar Energy Systems must conform to the provisions of this Ordinance and
all county, state, and federal regulations and safety requirements, including applicable building
codes and applicable industry standards, including those of the American National Standards
Institute (ANSI).

2. The Township may revoke any approvals for, and require the removal of, any
Solar Energy System that does not comply with this Ordinance.

3. Solar Energy Systems must be located or placed so that concentrated solar glare is
not directed toward or onto nearby properties or roadways at any time of the day.

4. Solar Energy Systems are permitted in the Township as follows, subject to this
Section XX and other applicable provisions of the Zoning Ordinance:

Type of System Sub-Type of System Zoning District Special Use
Permit
Private Solar Energy Private BIVPs All zoning districts Not required
System Roof or Building Mounted | All zoning districts Not required
Private Solar Energy as accessory use
System

Ground Mounted Private | A-1 (Agricultural) Required
Solar Energy Systems

Commercial Solar All Commercial Solar A-1 (Agricultural)* | Required
Energy System Energy Systems
(Ground Mounted only)

* Commercial Solar Energy Systems are not permitted on any properties enrolled in the PA 116
Farmland and Open Space Preservation Program.

B. Private Solar Energy Systems.

1. Private Solar Energy System BIVPs. Private Solar Energy System BIVPs are
permitted in all zoning districts. A building permit is required for the installation of BIVPs.

2. Roof or Building Mounted Private Solar Energy Systems. Roof or Building
Mounted Private Solar Energy Systems are permitted in all zoning districts as an accessory use,
subject to the following requirements:

a. No part of the Solar Energy System erected on a roof is permitted to
extend beyond the peak of the roof. If the Solar Energy System is
mounted on a building in an area other than the roof, no part of the
Solar Energy System is permitted to extend beyond the wall on
which it is mounted.
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b. No part of a Solar Energy System mounted on a roof is to be
installed closer than three (3) feet from the edges of the roof, the
peak, or eave or valley to maintain pathways of accessibility.

c. No part of a Solar Energy System mounted on a roof is permitted to
extend more than two (2) feet above the surface of the roof.

d. If a Roof or Building Mounted Private Solar Energy System has
been abandoned, the property owner must remove it within three (3)
months after the date of abandonment.

e. A building permit is required for the installation of Roof or Building
Mounted Private Solar Energy Systems.

3. Ground Mounted Private Solar Energy Systems. Ground Mounted Private Solar
Energy Systems are allowed only in the A-1, Agricultural, zoning district and require a special
land use permit and site plan review. In addition to all requirements for a special land use permit
under Article X and site plan review and approval under Article X, Ground Mounted Private
Solar Energy Systems are also subject to the following requirements:

a. Site Plan. Before installation of a Ground Mounted Private Solar
Energy System, the property owner must submit a site plan to the
Zoning Administrator. The site plan must include setbacks, panel
size, and the location of property lines, buildings, fences, greenbelts,
and road right of ways. The site plan must be drawn to scale.

b. Maximum Height. A Ground Mounted Private Solar Energy System
must not exceed the maximum building height for adjacent accessory
buildings and must not exceed fifteen (15) feet above the ground
when oriented at maximum tilt.

c. Location. A Ground Mounted Private Solar Energy System must be
located in the rear yard and meet the rear yard setback requirements
applicable in the A-1 zoning district.

d. Underground Transmission. All power transmission or other lines,
wires, or conduits from a Ground Mounted Private Solar Energy
System to any building or other structure must be located
underground. If batteries are used as part of the Ground Mounted
Private Solar Energy System, they must be placed in a secured
container or enclosure.

e. Screening. Greenbelt screening is required around any Ground
Mounted Private Solar Energy System and around any equipment
associated with the system to obscure, to the greatest extent possible,
the Solar Energy System from any adjacent residences. The
greenbelt must consist of shrubbery, trees, or other non-invasive
plant species that provide a visual screen. In lieu of a planting
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greenbelt, a decorative fence that is at least 50% opaque (meeting the
requirements of this Ordinance applicable to fences) may be used if
approved by the Planning Commission.

f. Lot Area Coverage. No more than 20% of the total lot area may be
covered by a Ground Mounted Private Solar Energy System.

g. Appearance. The exterior surfaces of a Ground Mounted Private
Solar Energy System must be generally neutral in color and
substantially non-reflective of light.

h. Abandonment. If a Ground Mounted Private Solar Energy System
has been abandoned, the property owner must notify the Township
and remove the system within three (3) months after the date of
abandonment.

i. Building Permit. A building permit is required for installation of a
Ground Mounted Private Solar Energy System.

J- Transferability. A special use permit for a Ground Mounted Private
Solar Energy System is transferable to a new owner. The new owner
must register its name and business address with the Township and
must comply with this Ordinance and all approvals and conditions
issued by the Township.

k. Remedies. If an applicant or operator of a Ground Mounted Solar
Energy System fails to comply with this Ordinance, the Township, in
addition to any other remedy under this Ordinance, may revoke the
special land use permit and site plan approval after giving the
applicant notice and an opportunity to be heard. Additionally, the
Township may pursue any legal or equitable action to abate a
violation and recover any and all costs, including the Township’s
actual attorney fees and costs.

C. Commercial Solar Energy Systems. Commercial Solar Energy Systems are allowed
only in the A-1, Agricultural, zoning district (except they are not permitted on any
properties enrolled in the PA 116 Farmland and Open Space Preservation Program) and
require a special land use permit and site plan review. In addition to all requirements for
a special land use permit under Article X and site plan review and approval under Article
X, Commercial Solar Energy Systems are also subject to the following requirements:

1. Application Requirements. The applicant for a Commercial Solar Energy System
must provide the Township with all of the following:

a. Application fee in an amount set by resolution of the Township
Board.
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A list of all parcel numbers that will be used by the Commercial
Social Energy System; documentation establishing ownership of
each parcel; and any lease agreements, easements, or purchase
agreements for the subject parcels.

An operations agreement setting forth the operations parameters, the
name and contact information of the certified operator, the
applicant’s inspection protocol, emergency procedures, and general
safety documentation.

Current photographs of the subject property.

A site plan that includes all proposed structures and the location of
all equipment, transformers, and substations, as well as all setbacks,
panel sizes, and the location of property lines, signage, fences,
greenbelts and screening, drain tiles, easements, floodplains, bodies
of water, proposed access routes, and road right of ways. The site
plan must be drawn to scale and must indicate how the Commercial
Solar Energy System will be connected to the power grid.

A copy of the applicant’s power purchase agreement or other written
agreement with an electric utility showing approval of an
interconnection with the proposed Commercial Solar Energy
System.

A written plan for maintaining the subject property, including a plan
for maintaining and inspecting drain tiles and addressing stormwater
management, which is subject to the Township’s review and
approval.

A decommissioning and land reclamation plan describing the actions
to be taken following the abandonment or discontinuation of the
Commercial Solar Energy System, including evidence of proposed
commitments with property owners to ensure proper final
reclamation, repairs to roads, and other steps necessary to fully
remove the Commercial Solar Energy System and restore the subject
parcels, which is subject to the Township’s review and approval.

Financial security that meets the requirements of this Section, which
is subject to the Township’s review and approval.

A plan for resolving complaints from the public or other property
owners concerning the construction and operation of the Commercial
Solar Energy System, which is subject to the Township’s review and
approval.

A plan for managing any hazardous waste, which is subject to the
Township’s review and approval.
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A transportation plan for construction and operation phases,
including any applicable agreements with the County Road
Commission and Michigan Department of Transportation, which is
subject to the Township’s review and approval.

An attestation that the applicant will indemnify and hold the
Township harmless from any costs or liability arising from the
approval, installation, construction, maintenance, use, repair, or
removal of the Solar Energy System, which is subject to the
Township’s review and approval.

Proof of environmental compliance, including compliance with Part
31, Water Resources Protection, of the Natural Resources and
Environmental Protection Act; (MCL 324.3101 et. seq.; Part 91, Soil
Erosion and Sedimentation Control (MCL 324.9101 et. seq.) and any
corresponding County ordinances; Part 301, Inland Lakes and
Streams, (MCL 324.30101 et. seq.); Part 303, Wetlands (MCL
324.30301 et. seq.); Part 365, Endangered Species Protection
(MCL324.36501 et. seq.); and any other applicable laws and rules in
force at the time the application is considered by the Township

Any additional information or documentation requested by the
Planning Commission, Township Board, or other Township
representative.

System and Location Requirements.

Commercial Solar Energy Systems must be ground mounted.

Commercial Solar Energy Systems must be located on parcels of
land twenty (20) acres in size or larger.

Commercial Solar Energy Systems are not permitted on any
properties enrolled in the PA 116 Farmland and Open Space
Preservation Program.

Commercial Solar Energy Systems (including all solar panels,
structures, and equipment) must be set back 500 feet from all lot
lines and public road rights-of-way. If a single Commercial Solar
Energy System is located on more than one lot, then the lot-line
setbacks of this subsection do not apply to the lot lines shared by
those lots.

The height of the Commercial Solar Energy System and any mounts,
buildings, accessory structures, and related equipment must not
exceed fifteen (15) feet when oriented at maximum tilt. Lightning
rods may exceed 15 feet in height, but they must be limited to the
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height necessary to protect the Commercial Solar Energy System
from lightning.

3. Lot Area Coverage. No more than 20% of the total lot area may be covered by a
Commercial Solar Energy System.

4. Permits. All required county, state, and federal permits must be obtained before
the Commercial Solar Energy System begins operating.

5. Screening. Greenbelt screening is required around any Commercial Solar Energy
System and around any equipment associated with the system to obscure, to the greatest extent
possible, the Solar Energy System from any adjacent residences. The greenbelt must consist of
shrubbery, trees, or other non-invasive plant species that provide a visual screen. At least 50% of
the plants must be evergreen trees that are at least six feet tall at the time of planting. In lieu of a
planting greenbelt, a decorative fence that is at least 50% opaque and that meets the requirements
of this Ordinance applicable to fences may be used if approved by the Planning Commission.

6. Lighting. Lighting of the Commercial Solar Energy System is limited to the
minimum light necessary for safe operation. Illumination from any lighting must not extend
beyond the perimeter of the lot(s) used for the Commercial Solar Energy System. The
Commercial Solar Energy System must not produce any glare that is visible to neighboring lots
or to persons traveling on public or private roads.

7. Security Fencing. Security fencing must be installed around all electrical
equipment related to the Commercial Solar Energy System, including any transformers and
transfer stations. Appropriate warning sings must be posted at safe intervals at the entrance and
around the perimeter of the Commercial Solar Energy System.

8. Noise. The noise generated by a Commercial Solar Energy System must not
exceed the following limits:

a. Forty (40) Dba Lmax, as measured at the property line of any
adjacent R-1 (Residential) or B-1 (Business) zoned land in existence
at the time the Commercial Solar Energy System is granted special
land use approval.

b. Forty (40) Dba Lmax, as measured at any neighboring residence in
existence at the time the Commercial Solar Energy System is granted
special land use approval, between the hours of 9:00 p.m. and 7:00

a.m.

c. Forty (40) Dba Lmax, as measured at the lot lines of the project
boundary.

d. In addition to the above limitations, a sound barrier of a solid

decorative masonry wall or evergreen tree berm, with trees spaced
not less than 10 feet apart, must be constructed to reduce noise levels
surrounding all inverters. The berm must be no more than ten (10)
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feet from all inverters, must be at least as tall as all inverters but not
more than three (3) feet taller than the height of all inverters.

9. Underground Transmission. All power transmission or other lines, wires, or
conduits from a Commercial Solar Energy System to any building or other structure must be
located underground at a depth that complies with current National Electrical Code standards,
except for power switchyards or the area within a substation. If batteries are used as part of the
Ground Mounted Solar Energy System, they must be placed in a secured container or enclosure.

10. Drain Tile Inspections. The Commercial Solar Energy System must be
maintained in working condition at all times while in operation. The applicant or operator must
inspect all drain tile at least once every three years by means of robotic camera, with the first
inspection occurring before the Commercial Solar Energy System is in operation. The applicant
or operator must submit proof of the inspection to the Township. The owner or operator must
repair any damage or failure of the drain tile within sixty (60) days after discovery and submit
proof of the repair to the Township. The Township is entitled, but not required, to have a
representative present at each inspection or to conduct an independent inspection.

11. Insurance. The applicant or operator will maintain property/casualty insurance
and general commercial liability insurance in an amount of at least $10 million per occurrence.

12. Decommissioning. If a Commercial Solar Energy System is abandoned or
otherwise nonoperational for a period of one year, the property owner or the operator must notify
the Township and must remove the system within six (6) months after the date of abandonment.
Removal requires receipt of a demolition permit from the Building Official and full restoration of
the site to the satisfaction of the Zoning Administrator. The site must be filled and covered with
top soil and restored to a state compatible with the surrounding vegetation. The requirements of
this subsection also apply to a Commercial Solar Energy System that is never fully completed or
operational if construction has been halted for a period of one (1) year.

13. Financial Security. To ensure proper decommissioning of a Commercial Solar
Energy System upon abandonment, the applicant must post financial security in the form of a
security bond, escrow payment, or irrevocable letter of credit in an amount equal to 125% of the
total estimated cost of decommissioning, code enforcement, and reclamation, which cost
estimate must be approved by the Township. The operator and the Township will review the
amount of the financial security every two (2) years to ensure that the amount remains adequate.
This financial security must be posted within fifteen (15) business days after approval of the
special land use application.

14. Extraordinary Events. If the Commercial Solar Energy System experiences a
failure, fire, leakage of hazardous materials, personal injury, or other extraordinary or
catastrophic event, the applicant or operator must notify the Township within 24 hours.

15.  Annual Report. The applicant or operator must submit a report on or before
January 1 of each year that includes all of the following:

a. Current proof of insurance;
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b. Verification of financial security; and

c. A summary of all complaints, complaint resolutions, and
extraordinary events.

16. Inspections. The Township may inspect a Commercial Solar Energy System at
any time by providing 24 hours advance notice to the applicant or operator.

17. Transferability. A special use permit for a Commercial Solar Energy System is
transferable to a new owner. The new owner must register its name and business address with
the Township and must comply with this Ordinance and all approvals and conditions issued by
the Township.

18.  Remedies. If an applicant or operator fails to comply with this Ordinance, the
Township, in addition to any other remedy under this Ordinance, may revoke the special land use
permit and site plan approval after giving the applicant or operator notice and an opportunity to
be heard. Additionally, the Township may pursue any legal or equitable action to abate a
violation and recover any and all costs, including the Township’s actual attorney fees and costs.

Section 3. Amend Section XX.

Section XX of the Zoning Ordinance, entitled A-1 Agricultural Zoning District is amended to
add the following uses permitted by special land use permit:

¢ Ground Mounted Private Solar Energy System
e Commercial Solar Energy System

Section 4. Validity and Severability.

If any portion of this Ordinance is found invalid for any reason, such holding will not affect the
validity of the remaining portions of this Ordinance.

Section 5. Repealer.

All other ordinances inconsistent with the provisions of this Ordinance are hereby repealed to the
extent necessary to give this Ordinance full force and effect.

Section 6. Effective Date.

This Ordinance takes effect seven (7) days after publication as provided by law.
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12-07-2023 DRAFT TOWNSHIP

ORDINANCE NO.

AN ORDINANCE TO AMEND THE ZONING ORDINANCE
TO REGULATE SOLAR ENERGY SYSTEMS

The Township of ordains:

Section 1. Add Definitions to Article X.

The following definitions are added to Article X, Section X of the Zoning Ordinance, and will be
placed in the Zoning Ordinances so that all definitions are in alphabetical order:

A.

Abandonment: A Solar Energy System is abandoned if it has not been in operation for a
period of one (1) year. This includes a Solar Energy System that was never operational if
construction has been halted for a period of one (1) year.

Building Integrated Photovoltaics (BIVPs): A small Solar Energy System that is integrated
into the structure of a building, such as solar roof tiles and solar shingles.

Commercial Solar Energy System: A Solar Energy System in which the principal design,
purpose, or use is to provide energy to off-site uses or the wholesale or retail sale of
generated electricity to any person or entity.

Ground Mounted Solar Energy System: A Private or Commercial Solar Energy System
that is not attached to or mounted to any roof or exterior wall of any principal or accessory
building.

Private Solar Energy System: A Solar Energy System used exclusively for private purposes
and not used for any commercial resale of any energy, except for the sale of surplus
electrical energy back to the electrical grid.

Roof or Building Mounted Solar Energy System: A Private Solar Energy System attached
to or mounted on any roof or exterior wall of any principal or accessory building; but
excluding BIVPs.

Solar Energy System: Any part of a system that collects or stores solar radiation or energy
for the purpose of transforming it into any other form of usable energy, including the
collection and transfer of heat created by solar energy to any other medium by any means.

Surplus Electrical Energy: Any solar energy not used by a private solar energy system that
is sent back into the energy grid.

Section 2. Add New Section XX, entitled “Solar Energy Systems”

Section XX, entitled “Solar Energy Systems,” is added to Article X of the Township’s Zoning
Ordinance. The section reads in its entirety as follows:
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Section XX. Solar Energy Systems.

A. General Provisions. All Solar Energy Systems are subject to the following requirements:

1. All Solar Energy Systems must conform to the provisions of this Ordinance and all
county, state, and federal regulations and safety requirements, including applicable building codes
and applicable industry standards, including those of the American National Standards Institute
(ANSI).

2. The Township may revoke any approvals for, and require the removal of, any Solar
Energy System that does not comply with this Ordinance, as amended.

3. Solar Energy Systems are permitted in the Township as follows, subject to this
Section XX and other applicable provisions of the Zoning Ordinance:

Type of System Sub-Type of System Zoning District Special Use
Permit
Private Solar Energy Private BIVPs All zoning districts | Not required
System Roof or Building All zoning districts | Not required
Mounted Private Solar as accessory use
Energy System
Ground Mounted Private | All zoning districts | Not Required
Solar Energy Systems as accessory use
Commercial Solar All Commercial Solar CA  (Conservation | Required
Energy System Energy Systems Agricultural)
(Ground Mounted only)
4. Private Solar Energy Systems that are two (2) square feet or less in area, are exempt

from these regulations and a land use permit.

B. Private Solar Energy Systems.

1. Private Solar Energy System BIVPs. Private Solar Energy System BIVPs are
permitted in all zoning districts. A land use permit is required for the installation of BIVPs.

2. Roof or Building Mounted Private Solar Energy Systems. Roof or Building
Mounted Private Solar Energy Systems are permitted in all zoning districts as an accessory use,
subject to the following requirements:

a. Roof or Building Mounted Private Solar Energy Systems are
permitted on both principal structures and accessory structures.

b. No part of the Solar Energy System erected on a roof is permitted to
extend beyond the peak of the roof or shall extend above the parapet
wall. If the Solar Energy System is mounted on a building in an area
other than the roof, no part of the Solar Energy System is permitted to
extend beyond the wall on which it is mounted.
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No part of a Solar Energy System mounted on a roof is to be installed
closer than three (3) feet from the edge of the roof, eave or valley to
maintain pathways of accessibility.

A land use permit is required for the installation of Roof or Building
Mounted Private Solar Energy Systems.

3. Ground Mounted Private Solar Energy Systems. Ground Mounted Private Solar Energy

Systems are allowed in all zoning districts and require a Land Use Permit. In addition to all
requirements for a land use permit, Ground Mounted Private Solar Energy Systems are also subject
to the following requirements:

a.

Site Plan. Before installation of a Ground Mounted Private Solar
Energy System, the property owner must submit a site plan to the
Zoning Administrator. The site plan must be drawn to scale.

Maximum Height. A Ground Mounted Private Solar Energy System
must not exceed the maximum height of twelve (12) feet above the
ground when oriented at maximum tilt.

Location. A Ground Mounted Private Solar Energy System must be
located in the side or rear yard and must comply with all required
setback requirements applicable to a ground mounted private solar
energy system.

Underground Transmission. All power transmission or other lines,
wires, or conduits from a Ground Mounted Private Solar Energy
System to any building or other structure must be located
underground. If batteries are used as part of the Ground Mounted
Private Solar Energy System, they must be placed in a secured
container or enclosure.

Lot Area Coverage. Ground Mounted Private Solar Energy Systems
shall not count toward the lot coverage requirements of the zoning
district standards.

Setbacks. Ground Mounted Private Solar Energy Systems shall be
located 50 feet from any rear property line; 40 feet from any side
property line; and shall not maintain a required setback from another
structure on the same property. Ground Mounted Private Solar
Energy Systems shall not be permitted in the front yard area.

Appearance. The exterior surfaces of a Ground Mounted Private
Solar Energy System must be generally neutral in color and
substantially non-reflective of light.

Remedies. If an applicant or operator of a Ground Mounted Solar
Energy System fails to comply with this Ordinance, the Township, in
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addition to any other remedy under this Ordinance, may revoke the
land use permit approval after giving the applicant notice and an
opportunity to be heard. Additionally, the Township may pursue any
legal or equitable action to abate a violation and recover any and all
costs, including the Township’s actual attorney fees and costs.

C. Commercial Solar Energy Systems. Commercial Solar Energy Systems are allowed only
in the CA, Conservation Agricultural, zoning district and require a special land use permit
and site plan review. In addition to all requirements for a special land use permit under
Article X and site plan review and approval under Article X, Commercial Solar Energy
Systems are also subject to the following requirements:

1. Application Requirements. The applicant for a Commercial Solar Energy System
must provide the Township with all of the following:

a.

b.

Application fee in an amount set by resolution of the Township Board.

A list of all parcel numbers that will be used by the Commercial Solar
Energy System; documentation establishing ownership of each parcel;
and any lease agreements, or easements, for the subject parcels.

An operations agreement setting forth the operations parameters, the
name and contact information of the certified operator, the applicant’s
inspection protocol, emergency procedures, and general safety
documentation. (Maybe Eliminate this section).

Property survey that depicts all easements and existing structures and
equipment.

A site plan that includes all proposed structures and the location of all
equipment, transformers, and substations, as well as all setbacks,
panel sizes, and the location of property lines, signage, fences,
greenbelts and screening, drain tiles, easements, floodplains, bodies
of water, proposed access routes, and road right of ways. The site plan
must be drawn to scale and must indicate how the Commercial Solar
Energy System will be connected to the power grid.

A copy of the applicant’s power purchase agreement or other written
agreement with an electric utility showing approval of an
interconnection with the proposed Commercial Solar Energy System.
(Ask Attorney if we need this).

A written plan for maintaining the subject property, including a plan
for maintaining and addressing stormwater management, which is
subject to the Township’s review and approval.

A decommissioning and land reclamation plan describing the actions
to be taken following the abandonment or discontinuation of the
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2.

Commercial Solar Energy System, including evidence of proposed
commitments with property owners to ensure proper final
reclamation, repairs to roads, and other steps necessary to fully
remove the Commercial Solar Energy System and restore the subject
parcels, which is subject to the Township’s review and approval. (Ask
Attorney if this is needed) (Also see page 8, Section 12).

Financial security that meets the requirements of this Section, which
is subject to the Township’s review and approval. (Ask Attorney if
this is needed). (Also see page 8, Section 13).

A plan for resolving complaints from the public or other property
owners concerning the construction and operation of the Commercial
Solar Energy System, which is subject to the Township’s review and
approval. (Ask if this is needed).

A plan for managing any hazardous waste, which is subject to the
Township’s review and approval.

A construction phasing or sequencing plan, a temporary storage plan,
transportation plan for construction and operation phases, including
any applicable agreements with the County Road Commission and
Michigan Department of Transportation, which is subject to the
Township’s review and approval.

An attestation that the applicant will indemnify and hold the Township
harmless from any costs or liability arising from the approval,
installation, construction, maintenance, use, repair, or removal of the
Solar Energy System, which is subject to the Township’s review and
approval. (Ask Attorney if this is needed).

Proof of environmental compliance, including compliance with Part
31, Water Resources Protection, of the Natural Resources and
Environmental Protection Act; (MCL 324.3101 et. seq.; Part 91, Soil
Erosion and Sedimentation Control (MCL 324.9101 et. seq.) and any
corresponding County ordinances; Part 301, Inland Lakes and
Streams, (MCL 324.30101 et. seq.); Part 303, Wetlands (MCL
324.30301 et. seq.); Part 365, Endangered Species Protection
(MCL324.36501 et. seq.); and any other applicable laws and rules in
force at the time the application is considered by the Township

Any additional information or documentation requested by the
Planning Commission, Township Board, or other Township
representative. (Ask Attorney if this can be removed).

System and Location Requirements.

a.

Commercial Solar Energy Systems must be ground mounted.
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b. Commercial Solar Energy Systems must be located on parcels of land
twenty (20) acres in size or larger. (Do we need a minimum size?
Ask Attorney).

c. Commercial Solar Energy Systems are not permitted on any properties
enrolled in the PA 116 Farmland and Open Space Preservation
Program. (Ask Attorney if this can be removed).

d. Commercial Solar Energy Systems (including all solar panels,
structures, equipment, and fencing) must be set back 500 feet from all
lot lines, private road easements, shared driveway easements, and
public road rights-of-way. If a single Commercial Solar Energy
System is located on more than one lot, then the lot-line setbacks of
this subsection do not apply to the lot lines shared by those lots.

e. The height of the Commercial Solar Energy System and any mounts,
buildings, accessory structures, and related equipment must not
exceed fifteen (15) feet when oriented at maximum tilt.

3. Lot Area Coverage. Shall comply with zoning district requirements; however, the
free-standing solar panels shall not count toward the lot coverage requirements.

4. Permits. All required county, state, and federal permits must be obtained before
the Commercial Solar Energy System begins any construction.

5. Screening. Greenbelt screening is required around any Commercial Solar Energy
System and around any equipment associated with the system shall comply with the Greenbelt
standards outlined in Section 5.11.2.B.C. of the Township Zoning Ordinance.

6. Lighting. Lighting of the Commercial Solar Energy System is limited to the
minimum light necessary for safe operation. Illumination from any lighting must not extend
beyond the perimeter of the lot(s) used for the Commercial Solar Energy System. The Commercial
Solar Energy System must not produce any glare that is visible to neighboring lots or to persons
traveling on public or private roads.

7. Underground Transmission. All power transmission or other lines, wires, or
conduits from a Commercial Solar Energy System to any building or other structure must be
located underground at a depth that complies with current National Electrical Code standards,
except for power switchyards or the area within a substation. If batteries are used as part of the
Ground Mounted Solar Energy System, they must be placed in a secured container or enclosure.

8. Drain Tile Inspections. The Commercial Solar Energy System must be maintained
in working condition at all times while in operation. The applicant or operator must inspect all
drain tile at least once every three years by means of robotic camera, with the first inspection
occurring before the Commercial Solar Energy System is in operation. The applicant or operator
must submit proof of the inspection to the Township. The owner or operator must repair any
damage or failure of the drain tile within sixty (60) days after discovery and submit proof of the
repair to the Township. The Township is entitled, but not required, to have a representative present
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at each inspection or to conduct an independent inspection. (Get comments from Engineering
Consultant on this).

e Insurance. The applicant or operator will maintain property/casualty insurance and
general commercial liability insurance in an amount of at least $10 million per occurrence. (Get
comments from Attorney if this is needed).

10. Decommissioning. If a Commercial Solar Energy System is abandoned or
otherwise nonoperational for a period of one year, the property owner or the operator must notify
the Township and must remove the system within six (6) months after the date of abandonment.
Removal requires receipt of a demolition permit from the Building Official and full restoration of
the site to the satisfaction of the Zoning Administrator. The site must be filled and covered with
topsoil and restored to a state compatible with the surrounding vegetation. The requirements of
this subsection also apply to a Commercial Solar Energy System that is never fully completed or
operational if construction has been halted for a period of one (1) year. (Get comments from
Attorney if this is needed).

11. Financial Security. To ensure proper decommissioning of a Commercial Solar
Energy System upon abandonment, the applicant must post financial security in the form of a
security bond, escrow payment, or irrevocable letter of credit in an amount equal to 125% of the
total estimated cost of decommissioning, code enforcement, and reclamation, which cost estimate
must be approved by the Township. The operator and the Township will review the amount of the
financial security every two (2) years to ensure that the amount remains adequate. This financial
security must be posted within fifteen (15) business days after approval of the special land use
application.  (Get comments from Attorney if this is needed).

12.  Annual Report. The applicant or operator must submit a report on or before January
1 of each year that includes all of the following:

a. Current proof of insurance;
b. Verification of financial security; and
c. A summary of all complaints, complaint resolutions, and
extraordinary events. (Get Comments from Attorney if this is
needed).
13. Inspections. The Township may inspect a Commercial Solar Energy System at any

time by providing 24 hours advance notice to the applicant or operator.

14. Transferability. A special use permit for a Commercial Solar Energy System is
transferable to a new owner. The new owner must register its name and business address with the
Township and must comply with this Ordinance and all approvals and conditions issued by the
Township. (Ask Attorney if this is needed).

15.  Remedies. If an applicant or operator fails to comply with this Ordinance, the
Township, in addition to any other remedy under this Ordinance, may revoke the special land use
permit and site plan approval after giving the applicant or operator notice and an opportunity to be
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heard. Additionally, the Township may pursue any legal or equitable action to abate a violation
and recover any and all costs, including the Township’s actual attorney fees and costs. (Ask
Attorney if this is needed).

Section 3. Amend Section XX.

Section XX of the Zoning Ordinance, entitled CA (Conservation Agricultural) Zoning District is
amended to add the following uses permitted by special land use permit:

¢ Ground Mounted Private Solar Energy System
¢ Commercial Solar Energy System

Section 4. Validity and Severability.

If any portion of this Ordinance is found invalid for any reason, such holding will not affect the
validity of the remaining portions of this Ordinance.

Section 5. Repealer.

All other ordinances inconsistent with the provisions of this Ordinance are hereby repealed to the
extent necessary to give this Ordinance full force and effect.

Section 6. Effective Date.

This Ordinance takes effect seven (7) days after publication as provided by law.
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BACKGROUND & PURPOSE

Michigan's diverse energy future is set in motion. Utility
companies have bold plans to expand solar options
and other forms of renewable energy over the next
two decades and beyond. By 2040, DTE Energy’
expects to have over 10 million solar panels generat-
ing power for its customers. Consumers Energy also
announced? plans to build roughly 8,000MW of solar
energy by 2040. Regional electric cooperatives and
municipally owned utilities are following suit, with
plans to expand solar energy production. Michigan
has 65 utilities across two peninsulas.

The shift in the utility sector from centralized power
generation (e.g., a large coal plant) to a higher
number of accessory and principal use solar energy
systems (SES®) means Michigan communities should
plan for renewable energy development within their

Lapeer Solar Park. Photo by Bradley Neumann.

jurisdictions. According to a 2019 study of solar
ordinances in Michigan, fewer than 20% of Michigan
communities have zoning regulations in place to
address all scales of SES.* These scales are defined
further in Section 3 of this guide.

The purpose of this guide is to help Michigan
communities meet the challenge of becoming solar-
ready by addressing SES within their planning policies
and zoning regulations. This document illustrates how
various scales and configurations of photovoltaic SES
fit into landscape patterns ranging between rural,
suburban, and urban.

1 Our Bold Goal for Michigan’s Clean Energy Future. DTE. (2020). https://dtecleanenergy.com/

2 Consumers Energy. Consumers Energy Announces Plan to End Coal Use by 2025; Lead Michigan's Clean Energy Transformation.
(2021). https://www.consumersenergy.com/news-releases/news-release-details/2021/06/23/consumers-energy-announces-plan-to-
end-coal-use-by-2025-lead-michigans-clean-energy-transformation

3 Michigan Office of Climate and Energy. (2019). Michigan Zoning Database.
Available at https://www.michigan.gov/climateandenergy/0,4580,7-364-85453_85458-519951--,00.html

4 lbid.
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BACKGROUND & PURPOSE

Planning and Zoning for Solar Energy Systems:
A Guide for Local Governments in Michigan was
developed by experts within Michigan State University
Extension (MSUE) and Michigan State University’s
School of Planning, Design and Construction in part-
nership with faculty at the University of Michigan
Graham Sustainability Institute. Further review of this
document was completed by content experts from
local units of government, legal counsel, energy-re-
lated non-profits, utility experts, and members of
academia. Its intent is to help Michigan communities
make public policy decisions related to solar energy
development.

This guide is written for use by local planners,
officials, legal counsel, and policymakers within the
State of Michigan. It first presents the current context
for solar in Michigan, describes the various com-
ponents and configurations of SES, and provides
principles for how SES might fit within various land-
use patterns across the state. Then, starting on Page
22, the guide presents sample language for including
SES into a community’s zoning ordinance. The findings

and recommendations in this document are based on

university peer-reviewed research (whenever available
and conclusive) and on the parameters of Michigan
law as it relates to the topic(s) in Michigan. The zoning
and regulatory rules and concepts discussed here may
not apply in other states. This guide will be updated
as solar technology evolves and as we learn more from
the deployment of existing technology.

Preparing a zoning ordinance and master plan are only
two aspects of being solar-ready. More information on
how communities can plan for, regulate, and reduce
barriers for SES—through meaningful public engage-
ment, clarifying building/electrical permit processes,
reducing permit fees, and evaluating placement of
SES on or near municipal buildings, to name a few—
is available through numerous Michigan agencies,
universities, and organizations, and through the
SolSmart® program. Additional resources on solar
energy (and renewable energy) planning and zoning
in Michigan are available from MSU Extension® and
the Michigan Department of Environment, Great Lakes,
and Energy’ in partnership with University of Michigan
Graham Sustainability Institute® faculty.

Ground-mounted SES, Grand Traverse waterfront. Photo by Mary Reilly.

5 SolSmart. (2021). Program Guide. Available at: https://solsmart.org/resources/solsmart-program-guide/
6 MSU Extension Outreach. Michigan Station University. https://www.canr.msu.edu/outreach/

7 Community Energy Management. Office of Climate and Energy.

https://www.michigan.gov/climateandenergy/0,4580,7-364-85453_98214---,00.html
8 Graham Sustainability Institute. University of Michigan. http://graham.umich.edu/
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SOLAR ENERGY IN MICHIGAN

O’Shea Solar Park, Detroit. Photo by DTE Energy.

While the solar resources in Michigan and other
Midwestern states are not as abundant as in the
Southwest,” over the course of one year, a solar
panel in a typical Michigan location produces approx-
imately 70% of the energy as the same solar panel in
Phoenix, Arizona.'® Furthermore, technology advance-
ments have led to rapid cost reductions at all levels
of solar development, making solar an increasingly
cost-competitive option, both nationally and in
Michigan specifically."” As a result, utility companies
in Michigan have plans to significantly increase the
amount of power generated from solar energy. This
shift is evidenced by the amount of utility-scale solar
energy development currently under construction or
in the development queue,'? along with expanding
installations of smaller on-site solar energy systems.'?

As the demand for clean energy sources continues to
grow, Michigan communities are being approached
with development proposals for new SES. It is vital
that communities have planning and zoning in place
to address these proposals. By doing so, communities
have the opportunity to proactively determine how
SES can fit into their landscape through master plan-
ning and zoning ordinance development.

MASTER PLANNING AND ZONING

Solar energy systems can serve as a method to
help reach several different goals that a community
may identify, including those focused on resiliency,
economic development, farmland preservation,
climate action, energy generation, and more.

A community’s master plan sets the vision and high-
level goals for the community. Local policy related
to renewable energy generation is established first
in the master plan, with an explanation of how SES
could fit into the unique landscapes and character of
the jurisdiction. In addition to the master plan, goals
related to SES are established in other local plans,
which could include district or sub-area plans, resil-
iency plans, climate action plans, or renewable energy
plans. Here, specific geographical areas are desig-
nated as ideal for SES development. Including SES
in local plans supports the establishment of related
zoning regulations, consistent with the requirement
of the Michigan Zoning Enabling Act (MZEA)."*
A community-supported vision, followed by the adop-
tion of reasonable zoning standards, together establish
a successful framework for SES in a community.

9 Solar Resource Data, Tools, and Maps. National Renewable Energy Laboratory. https://www.nrel.gov/gis/solar.html.
10 Solar Resource Data. NREL PVWatts Calculator. Available at: https://pvwatts.nrel.gov/pvwatts.php.

11 Lazard. (2020). Levelized Cost of Energy and Levelized Cost of Storage — 2020. Available at: https://www.lazard.com/perspective
/levelized-cost-of-energy-and-levelized-cost-of-storage-2020/; Solar Technology Cost Analysis. NREL. https://www.nrel.gov/solar

/solar-cost-analysis.html.

12 Midcontinent Independent System Operator, Inc. https://www.misoenergy.org/planning/generator-interconnection/GI_Queue/.
13 MPSC. (2020). Distributed Generation Program Report for Calendar Year 2019. https://www.michigan.gov/documents/mpsc/DG

_and_LNM_Report_Calendar_Year_2019_711217_7.pdf

14 Michigan Zoning Enabling Act, Public Act (PA) 110 of 2006, as amended. http://legislature.mi.gov/doc.aspx?mcl-Act-110-0f-2006.
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SOLAR ENERGY IN MICHICAN

Incorporating renewable energy into the master plan
is a logical place to start before drafting zoning reg-
ulations. The MZEA requires that all zoning be based
on a plan. The master plan therefore establishes the
community’s formal policy position on solar energy
development. For example, the master plan might
set a goal that permits accessory SES throughout the
jurisdiction. For principal-use SES, it might define what
scale is appropriate as a permitted use (i.e., use by right)
or determine appropriateness based on the location
of marginal lands, soil types, or steep slopes. It could
document community attributes or characteristics that
are important to consider and/or protect when siting
solar energy development. A master plan ideally
includes a spatial analysis of land-use suitability and
incorporates community engagement to establish
formal guidance for the zoning regulations.

Accessory ground-mounted SES powering remote
meteorological and communications equipment.
Photo by Bradley Neumann.

COMMENTARY: A request for solar energy
development may land on the doorstep of a
community that has no mention of solar in the
zoning ordinance or master plan. While neither
ideal nor recommended, communities some-
times zone first and plan second.'® Amending the
zoning ordinance first without planning for solar is
a relatively common course of action, especially
when there is a sense of urgency to the permit
request. If a community cannot avoid amending
the zoning ordinance without first amending the
plan, they should work closely with a qualified
planner or municipal attorney to perform a master
plan review in order to find elements that support
or contradict a solar energy zoning amendment.
Master plan elements to consider in this review:

¢ Vision statement: How do these broad com-
munity statements align with or contradict the
contemplated ordinance amendment? Does
the vision include renewable energy?

* Goals and objectives: If the solar amendment
includes multiple scales of SES, then review
the goals, objectives, and policies for all rel-
evant land-use classifications on the future
land-use map, such as agricultural, residen-
tial, commercial, forestry, industrial, etc.

e Brownfields or grayfields: Review plans,
policies, and maps for recommended zoning
approaches.

* Future land-use map: Review the map for
projected areas of growth (infrastructure
extension, type of growth or change in land-
use) or areas with goals, objectives, and
policies to preserve or maintain a unique com-
munity asset.

* Zoning plan: While not required as a precur-
sor to a zoning amendment, a statement in the
zoning plan'® affirming the preferred scope
and/or location of SES relative to other land-
use classifications and zoning districts may be
sufficient to show the community anticipated
the solar zoning amendment but had not yet
taken action to amend the ordinance. [End
of commentary]

15 All zoning must be based on a plan. MCL 125.3203(1). http://legislature.mi.gov/doc.aspx?mcl-125-3203

16 Michigan Planning Enabling Act, MCL 125.3833 (2.d)
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After a community has incorporated solar develop-
ment into its master plan, the zoning ordinance can be
amended to include regulations for the various con-
figurations and scales of SES. The zoning regulations
protect the community’s health, safety, and welfare,
and are based on policies outlined in the master plan.
Zoning regulations define the location, scale, and form
or configuration of SES allowed in the community and
establish the permits and processes by which solar
energy is allowed and even incentivized.

COMMENTARY: According to a review of
Michigan zoning ordinances,” large-scale solar
energy systems (see Section 3) tend to be allowed
as principal land uses of property and authorized
by special land-use permit in certain zoning dis-
tricts within a community. Accessory structures,
where the electricity generated is used by the
principal land use on the property, are generally
allowed in more or all zoning districts as acces-
sory uses by right. Furthermore, roof-mounted
systems are generally permitted in more zoning
districts within a community than ground-mounted
systems. In fact, it is quite common to see roof-
mounted systems allowed in all zoning districts.

Some communities also permit ground-mounted
systems in all districts, though this is less frequently
the case than with roof-mounted systems. More
specifically, ground-mounted systems tend to be
allowed in lower-density districts where there is
likely to be larger parcels with larger yards that
can accommodate the accessory structure on-site.
[End of commentary]

PUBLIC ACT 116—FARMLAND
DEVELOPMENT RIGHTS PROGRAM

The Michigan Department of Agriculture and Rural
Development (MDARD) administers the Michigan
Farmland and Open Space Preservation Program,
which includes the Farmland Development Rights
Program, commonly referred to as PA 116 (Public Act
116 of 1974). The PA 116 program allows a landowner
to voluntarily enter into an agreement with the State
to retain their land in agriculture in exchange for cer-
tain tax benefits and exemptions from various special
assessments.

Prior to 2019, principal-use solar was not permitted
on land enrolled in the PA 116 Farmland Preservation
Program. The policy has since changed to allow land-
owners to put their PA 116 agreements on hold to
pursue solar development if specified conditions
are met."® For example, among the conditions in PA
116 are those that require the developer to maintain
existing field tile, plant a cover crop that includes pol-
linator habitat, and post a surety bond or letter of
credit with the state to ensure that solar panels will
be removed, and the land will be returned to a con-
dition that enables farming at the end of the project
life. This allows farmers to take advantage of the eco-
nomic opportunity presented by solar development
while preserving the long-term viability of growing
crops or raising livestock on that land. Under the terms
of the Farmland Development Rights Agreement, it is
the landowner’s responsibility to work with the solar
energy developer to ensure that all conditions associ-
ated with PA 116 are satisfied. Therefore, a landowner
will need to address such conditions in the solar energy
lease, easement, or other agreement with the devel-
oper. In some counties, as much as 80% of farmland
is enrolled in PA 116."7 It is important for municipal-
ities to understand the scope of PA 116 lands within
their jurisdiction.

17 Derry, J., & Gilbert, E. (2020). Primary Research on Planning and Zoning for Solar Energy Systems in the State of Michigan.
https://www.canr.msu.edu/resources/primary-research-on-planning-zoning-for-solar-energy-systems-in-the-state-of-michigan

18 The Farmland and Open Space Preservation Act, being PA 116 of 1974, now codified in Part 361 of the Natural Resources and
Environmental Protection Act, PA 451 of 1994. http://legislature.mi.gov/doc.aspx?mcl-451-1994-111-1-LAND-HABITATS-361.
Also see: https://www.michigan.gov/mdard/0,4610,7-125-1599_2558---,00.html

19 MDARD Farmland Preservation Program (PA116) Percentage of Farmland Enrolled by County.
https://www.michigan.gov/documents/mdard/PA116_Enrollment_Map_531166_7.pdf
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SOLAR ENERGY IN MICHICAN

PRIVATE RESTRICTIONS

Private restrictions, such as homeowners’ associa-
tion (HOA) rules, deed restrictions, or architectural
standards within a subdivision or condominium devel-
opment, can limit the installation of SES regardless
of local government plans and ordinances. Local
governments can work with neighborhood associ-
ations, sharing sample rules that allow for SES on
individual properties and attempting to align the goals
of the association with existing local policy. An addi-
tional possibility would be to include a requirement in
one's zoning ordinance that all new residential devel-
opments must allow rooftop solar as a permitted use
in the development.

ZONING FEES AND ESCROW POLICY

The local resolution governing permit fees and review
costs should be updated to include SES upon adop-
tion of a zoning amendment regulating the use.
The Michigan Zoning Enabling Act authorizes the
legislative body to adopt reasonable fees for zoning
permits.?’ The permit fee amount must be set by the
legislative body to cover anticipated actual cost of the
application review and not more.

Sl R

Rooftop SES, Petoskey, Michigan. Photo by Richard Neumann.

To encourage the adoption of solar energy, some
communities waive or reduce zoning fees for some
types of systems. Within the SolSmart certification
program, for example, communities can earn points
toward certification by waiving or exempting fees for
residential solar permit applications.

For large utility-scale SES, though, a community
might consider using escrow funds deposited by the
applicant to recover the expense of hiring outside
reviewers, such as an attorney, engineer, or planning
consultant. An escrow policy provides a mechanism for
the community to anticipate the costs associated with
reviewing a complex application. Prior to requiring
escrow funds for a zoning application review, the
legislative body must first adopt an escrow policy by
resolution.?'?2 Among other things, an escrow policy
establishes administrative guidelines for spending,
replenishing the escrow below a certain balance, and
returning remaining funds.

20 Michigan Zoning Enabling Act, Act 110 of 2006, MCL 125.3406, http://legislature.mi.gov/doc.aspx?mcl-125-3406

21 Forner v. Allendale Charter Twp. Court: Michigan Court of Appeals, 2019 Mich. App. LEXIS 576, 2019 WL 1302094 (March 21, 2019,
Decided), Unpublished Opinion No. 339072, http://www.michbar.org/file/opinions/appeals/2019/032119/70094.pdf

22 Charter Township Act, PA 359 of 1947. http://legislature.mi.gov/doc.aspx?mcl-Act-359-0f-1947. Revised Statutes of 1846.

http://legislature.mi.gov/doc.aspx?mcl-R-S-1846-41-1-16
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Langeland Farms SES. Photo by M. Charles Gould.

OTHER PERMIT PROCESSES

Federal Aviation Administration (FAA) for projects
on or within the vicinity of an airport to determine if
any safety or navigational problems are present.?

The planning commission can serve in a coordinating
role to ensure additional required permits are obtained
before planning commission review and approval. For

example, the application may include mitigation mea- ~ ® Municipal or County Soil Erosion Permitting
sures to minimize potential impacts on the natural Agency if the project is one or more acres in size,
environment, including but not limited to wetlands or is within 500 feet of a lake or stream.?®

and other fragile ecosystems, historical sites, and e Tax Assessor or zoning administrator for land

cultural sites. In addition to local zoning permits, solar division approval if leasing less than 40 acres or the

energy developments may require permits from other
agencies, including:

equivalent for more than one year.?’

e Building Department for required building,

e Department of Environment, Great Lakes, and electrical, and mechanical permits.?

Energy (EGLE) if the project affects waters of the
state, such as wetlands, streams, or rivers.?3

e U.S. Fish and Wildlife Service (USFWS) for the
Endangered Species Act or migratory flyways.?*

* Local Airport Zoning, for projects within 10-miles

of a local airport.?9:3

23 Parts 301 and 303 of the Natural Resources and Environmental Protection Act, PA 451 of 1994.
http://legislature.mi.gov/doc.aspx?mcl-451-1994-111-1-INLAND-WATERS

24 Federal laws administered by the USFWS: Endangered Species Act (ESA); Bald and Golden Eagle Protection Act (BGEPA); Fish and
Wildlife Coordination Act (FWCA). See: https://www.fws.gov/ecological-services/energy-development/laws-policies.html

25 Part 77 (Airspace Review) of Title 14 of the Code of Federal Regulations.
https://www.faa.gov/airports/environmental/policy_guidance/media/FAA-Airport-Solar-Guide-2018.pdf

26 Soil Erosion and Sedimentation Control. https://www.michigan.gov/egle/0,9429,7-135-3311_4113-8844--,00.html

27 Michigan Land Division Act, PA 288 of 1967, definition of ‘Division’ — MCL 560.102(d).
http://legislature.mi.gov/doc.aspx?mcl-560-102

28 When a project is developed or owned by a private entity, local construction permits are required. If the project is owned by a
regulated utility, then local building and electrical permits may not be required but projects are instead regulated by the Michigan
Public Service Commission. See Stille-Derossett-Hale Single State Construction Code Act, PA 230 of 1972, MCL 125.1502a(1)(bb),
http://legislature.mi.gov/doc.aspx?mcl-125-1502a; and 2015 Michigan Building Code, 1.105.2.3 Public Service Agencies,
https://www.michigan.gov/lara/0,4601,7-154-89334_10575_17550-234789--,00.html

29 Airport Zoning Act, Act 23 of 1950. http://www.legislature.mi.gov/documents/mcl/pdf/mcl-act-23-of-1950-ex-sess-.pdf

30 Michigan Zoning Enabling Act, Act 110 of 2006, MCL 125.3203, http://legislature.mi.gov/doc.aspx?mcl-125-3203
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SCALES & COMPONENTS

This section discusses SES across a range of sizes,
scales, configurations, and related components. SES
cannot be treated uniformly by local governments
because the scale of installations and energy gen-
eration capacity can vary dramatically. For example,
a small solar panel powering a streetlight might be
exempt from regulation, while a large-scale photo-
voltaic SES, providing power to the grid through a
system of components, likely would require rigorous
local review.

TYPES

Solar energy generation for distribution to the grid is a
unique land use, at both the large and small scale. As
such, these developments should be clearly defined
as a separate land use within a zoning ordinance.
Treating all scales of SES the same may unnecessar-
ily restrict accessory and small scale installations. In
addition, solar developments are scalable and can
be sited across many zoning districts. Therefore, in
zoning ordinances, SES should be expressly defined

Ground-mounted monopole SES. Photo by Bradley Neumann.

as distinct land uses at the different system scales that
the community desires (e.g. accessory use vs. principal-
use, small SES vs. large SES, ground-mounted SES vs.
roof-mounted SES, etc.).

The first distinction to consider for SES is accessory
use versus principal use.

Accessory: These SES are accessory to the primary
use of a property, such as a residence or a commer-
cial building, and provide electricity that is intended
for use by a primary structure located on the same
parcel as the SES. Accessory systems can range in
size and configuration. They typically range from
being small enough to power an exterior light fix-
ture to being large enough to power electricity for
multiple buildings, for instance livestock or equip-
ment barns. On-site (or distributed-generation)
systems can be affixed to the roof of a building or
can be freestanding, ground-mounted structures.
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Principal: Principal-use SES developments gener-
ate electricity distributed off-site through the grid
and exported to a wholesale utility market. These
projects occupy single or multiple large parcels of
land and are typically the primary use on the site.
These SES vary greatly in size, covering as little as
an acre to thousands of acres. In addition, SES have
two primary configurations: ground-mounted and
roof-mounted.

Roof-Mounted: A roof-mounted SES has solar
panels affixed to a racking system on the roof of
a building, which may be a residential, agricultural,
institutional, commercial, or industrial building.
Roof-mounted panels can be installed parallel to
the roof surface, like a solar shingle, or protrude
from the roof at an angle, like an awning. A roof-
mounted SES typically has fixed mounts that do
not rotate throughout the day to track the sun. By
definition, roof-mounted systems are accessory
structures relative to the principal use of the building.

Ground-Mounted: A ground-mounted SES has
solar panels affixed to a racking system on support
posts. These posts are most commonly driven into
the ground, without requiring excavation for a con-
crete foundation. However, in cases where the
soil cannot be penetrated, such as with a brown-
field or capped landfill, ground-mounted SES can
also be designed with ballasted supports that sit
atop the ground. A ground-mounted SES may be
fixed (i.e., stationary) or have single- or double-axis
trackers to follow the sun throughout the day. While
nearly all principal-use SES are ground-mounted,
some accessory SES may be ground-mounted, too.
For example, solar parking canopies are becoming
more common in Michigan and present unique
characteristics as compared to a typical ground-
mounted SES.

These characteristics include unique panel height,
vehicle support-post collision mitigation, lighting,
and site configurations. Ground-mounted SES can
also be distinguished by scale, which we define in
this guide to be ‘large’ or ‘small’.

SCALES

As mentioned, even principal-use SES can vary greatly
in size, covering as little as an acre to thousands of
acres. Because of this variation in the size and impact
on a site, many communities may choose to distin-
guish between small and large principal-use SES in
their ordinances. To be sure, there is no established
or "large,” and for other industry
or taxation purposes, large- and small-scale distinc-
tions may differ.

|u

definition of “smal

In assisting a community in making a distinction
between scales of SES based on size, Table 1 (below)
illustrates common SES outputs measured in mega-
watts (MW) of direct current (DC)*' and the average
acreage of land required to host an SES of that out-
put.®? Larger projects have a higher variability in land
required per megawatt (5-10 acres per MW DC)*,
depending on how many parcels are involved and
the layout of solar panels within them.

Table 1. Comparison Chart: Megawatt Outputs to
Acreage Needed

Megawatts (DC) Acres

1 MW= 5-10

2 MW 10-20
20 MW 100-200
100 MW 500-1,000
200 MW 1,000-2,000

*The current national average (through 2018) number of
homes powered by 1 MW of solar is 190. Since SEIA began
calculating this number in 2012 it has ranged from 150 -
210 homes/MW.34

31 Solar output can also be measured in alternating current (AC), often for taxation or regulatory policies. An SES will have a higher
MW DC rating than MW AC rating since there are some losses when inverting power from DC to AC to connect to the grid.

32 Ong, S., Campbell, C., Denholm, P, Margolis, R., and Heath, G. 2013. Land-Use Requirements for Solar Power Plants in the United
States. National Renewal Energy Laboratory, Technical Report NREL/TP-6A20-56290. Table ES-1, Page v.
Source: https://www.nrel.gov/docs/fy130sti/56290.pdf. Retrieved August 27, 2021.

33 Solar Energy Industries Association (SEIA). (2021). Siting, Permitting & Land Use for Utility-Scale Solar.
https://www.seia.org/initiatives/siting-permitting-land-use-utility-scale-solar

34 SEIA. (2021). What's in a Megawatt? https://www.seia.org/initiatives/whats-megawatt
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(Clockwise from top right) Ground-mounted SES with grazing (sheep) by Mary Reilly.; park outbuilding, rooftop SES in winter,

demonstration array, all by Bradley Neumann.

In this guide, the scale threshold between small and
large principal-use SES is 2MW (or approximately 20
acres). Currently, there are dozens of SES projects of
2MW and less being developed in the state.®® These
have largely been well-received by local communi-
ties, suggesting they fit within the character of the
landscapes in which they are proposed. Small sys-
tems 2MW or under (or 20 acres) could be permitted
by right after an administrative site plan review (see
discussion below). Each community, though, should

determine what the right demarcation of scale is
between small and large principal-use SES given the
community’s context. In an urban environment, where
parcels are smaller, the threshold to classify as a large
principal-use SES may be smaller projects of fewer
megawatts. In a community abundant with rural land
or experience with expansive developments, a larger
MW or acreage threshold for large projects may be
more appropriate.

35 Most of these small projects are sized so that they can be considered “qualifying facilities” under PURPA, a federal law enacted in
1978, intended to diversify electricity generation. Specific capacity (MW) thresholds to receive the “standard offer tariff” vary from
utility to utility. The current standard offer capacity threshold and more about PURPA can be found on the Michigan Public Service
Commission’s website: https://www.michigan.gov/mpsc/0,9535,7-395-93309_93439_93463_93723_93730-406273--,00.html

Planning and Zoning for Solar Energy Systems: A Guide for Michigan Local Governments



https://www.michigan.gov/mpsc/0,9535,7-395-93309_93439_93463_93723_93730-406273--,00.html

COMMON SOLAR COMPONENTS

All SES require equipment to operate properly,
although this equipment may differ based on the scale
and configuration of the system. Besides the solar
array panels/modules themselves, four common types
of equipment are included with an SES: an inverter, a
battery system (if in use), racking, and wiring. There are
also other ‘balance of system’ components that may
or may not be present: combiner boxes, disconnect
switches, a weather station, performance monitoring
equipment, and transformers.

Solar Panels: Photovoltaic solar panels convert light
(photons) to electricity (voltage). The vast major-
ity of today’s solar panels are made of silicon solar
cells. An individual solar panel is typically assem-
bled on racking to function with other panels as
part of an array. Commercial solar panels are con-
structed with one or more anti-reflective coatings
often made of magnesium fluoride (MgF2). Anti-
reflective coatings have been highly improved in
the last 20-30 years to ensure that panels maximize
how much light reaches the photovoltaic cells. Glare
from modern solar panels is insignificant and local
regulation, even adjacent to airports, is not always
required.

Inverter: Inverters convert direct current (DC) elec-
tricity generated by photovoltaic modules into
alternating current (AC) electricity that is compat-
ible with batteries and the electrical grid.*® Some
inverters produce sound when in operation, which
can often be managed with proper placement based
on the sound pressure they produce. Communities
may choose to adopt sound regulations to influ-
ence the placement and design of inverters within
an SES.%’

Battery: Some homeowners or solar developers
include batteries in their solar installations, allowing
the solar energy to be stored and used at later times
when it is needed (such as at night). These on-site
batteries make solar energy more accessible and
reliable as an electricity source, and are becoming
increasingly common for all scales of SES as per-
unit costs of batteries decline. Batteries can vary
in size depending on the level of storage needed
and may also vary in their location on the site. For
accessory systems, the batteries may be within the
residence itself.

Racking: As described above, SES may be ground- or
roof-mounted. The frames, support posts, founda-
tions (if required), and hardware used to secure solar
panels and other SES equipment is often collectively
referred to as “racking.”

Wiring: Solar panels are wired together to create an
electrical circuit that allows current to flow through
the component parts. Wiring extends beyond the
panels to inverters, batteries, electronic devices,
transformers, and/or distribution lines, depend-
ing on whether the SES generates electricity for
use on-site or export to the electrical grid. Wiring
between solar components may be underground.

Other components related to larger SES include
transformers and substations for connecting to trans-
mission lines that serve the electrical grid. Often
solar developers connect to existing substations, but
sometimes developers propose new or upgraded sub-
stations or transmission-line extensions as part of the
SES. Transformers in substations increase voltage to
higher levels for more efficient transmission over long
distances. Transformers may produce low audible
noise, so they may be subject to local government
regulations applying to substations.

36 U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy. Solar Integration: Inverters and Grid Services Basics.
https://www.energy.gov/eere/solar/solar-integration-inverters-and-grid-services-basics

37 Kaliski, K., I. Old, and E. Duncan. An overview of sound from commercial photovoltaic facilities. June 29-July 1. NOISE-CON 2020.
https://rsginc.com/wp-content/uploads/2021/04/Kaliski-et-al-2020-An-overview-of-sound-from-commercial-photovolteic-facilities.pdf
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LAND-USE CONSIDERATIONS
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Fig 1. Rural-to-Urban Transect. Credit: DPZ CoDesign; MSU Extension

From left to right in Figure 1, above, the landscape shifts from a natural zone (T1), which can be wilderness,
woodlands, wetlands, or other naturally occurring habitats, gradually transitioning in intensity-of-use to the
urban core where we find our large urban centers. The remaining transect zones depicted in Figure 1 include
rural farmland and open space areas (T2), suburban developments (T3) and general urban zones (T4, T5, Té),
including traditional walkable neighborhoods and smaller historic downtowns. By taking a transect-based view of
a community, policymakers can consider SES scales and configurations relative to the development pattern(s) in a
community to determine the most appropriate regulation of SES by landscape type (vs. specific individual land use).

Solar energy systems (SES) can be of different scales
and configurations within a community. As used
in this document, the four basic scales of SES are
roof-mounted, accessory ground-mounted, small
principal-use, and large principal-use. Ultimately, the
compatibility of an SES at a given site depends on its
scale relative to the pattern and density of the sur-
rounding physical and built environment. Zoning, as a
local regulatory mechanism, can mitigate the impacts
of SES if standards are appropriately tailored to the
various development patterns of a community.

To better understand how SES can be integrated into
existing development patterns in a community, it is

helpful to understand and apply the ‘transect’ to illumi-
nate the multiple intersections of solar configurations
and scales possible across a range of natural to urban
landscapes. The Rural-to-Urban Transect, depicted in
Figure 1, is an urban planning model that defines a
series of zones that transition from natural and sparse
rural farmhouses to the dense urban core of a large
regional city.3® In the figure, the dark gray boxes are
built structures served by light gray roadways and
surrounded by green natural open space or trees.
There is an elevation or profile view across the top
'horizon’ line of each transect and a plan or aerial view
of the same landscape just below.

38 For more background on the Rural-to-Urban Transect, visit the Center for Applied Transect Studies website at: https://transect.org/.
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Solar Energy
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Natural General Urban

Accessory Roof
Mounted

Accessory
Ground Mounted

Principal Use
(Small)
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Fig 2. Examples of Solar Energy System Types across the Transect

Figure 2 provides a visual depiction of the type and scale of SES that exhibit predominant factors for compatibility
in a given setting. For example, while it's not generally appropriate to develop a large or small principal use SES
in a natural wilderness area (T1), it may be more appropriate to allow roof-mounted SES in that transect to serve
park structures and accessory equipment within this landscape. Similarly, compatible siting of SES can occur in the
suburban transect zone (T3) with a full range of SES types and scales, such as a roof-mounted system on a hotel,
an accessory ground-mounted SES carport, or a large or small principal use system at an office park. Regardless of
whether a community uses transect-based zoning terminology in the master plan or zoning ordinance, the transect
framework is helpful in developing community goals related to the logical placement and installation of SES across
varying landscapes of a community.
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LAND-USE CONSIDERATIONS

Table 2 - SES Scale and Type as applied to Example Zoning Districts

Example Resource . . Medium-

Zoning Production / Lé’;’;}gee:;'at Cc;rran;f?zglal Industrial Density Mixed Use

District: Agricultural Residential
Roof-

P P P P P

Mounted
Accessory
Ground- P P P P P
Mounted
Principal Use SPR SLU SPR SPR SLU SPR
(Small)
Principal Use SLU X SLU SLU X X
(Large)

P = Permitted Use (zoning standards apply); SPR = Site Plan Review; SLU = Special Land Use; X = Not Permitted

Understanding that various types of SES can exist (or
not exist) compatibly within natural, rural, suburban,
and urban land-use transects, communities with con-
ventional, use-based zoning ordinances will need to
determine the SES type and scale that best fits in each
zoning district. This determination must include the
approval mechanisms by which the types of SES will
be allowed. See Table 2 for one approach to applying
SES types and scales across a range of six common
zoning districts and the zoning approval processes
that might be used. Table 2 suggests permitting
processes for the four main SES types. For instance,
roof-mounted and accessory ground-mounted sys

tems are likely appropriate across the transect and
can be allowed as a use by right in all zoning districts.
Small principal-use SES are similarly permitted across
the transect, but the approval process varies depend-
ing on the context. In zoning districts where there is
concern about compatibility with existing land uses,
a special land-use (SLU) permit issued after planning
commission review provides the most protection for
existing and adjacent land uses. However, small princi-
pal-use SES might also fit within certain zoning districts
without much concern and therefore can also be
permitted through site plan review (SPR) performed
by the zoning administrator. Lastly, large principal-use
SES are permitted by SLU in many, but not all, zoning
districts due to compatibility concerns with existing
land uses and development patterns. For instance,

it could be counter to the master plan and intent of
the zoning district for a large principal-use SES to be
sited in a walkable, mixed-use district. Each commu-
nity, though, should tailor the SES type and scale to its
own development patterns, transect zones, or zoning
districts and assign the appropriate zoning approval
process to each.

Overlay zoning is an optional approach to proactively
establish the potential location of small or large princi-
pal-use SES.?? Overlay zoning is often used to create
a standard set of regulations to address unique needs
of one type of land use by placing a second regulatory
zoning district on top of the existing zoning map. This
approach might be useful if the majority of the land in
the community is under the same zoning designation
(e.g., agricultural or ag-residential), and the commu-
nity finds SES are appropriate in some, but not all,
areas of that district. For example, the community may
determine an SES overall to be most appropriate near
existing electrical transmission lines or substations, or
in sections of an ag-residential district without substan-
tial residential development. In addition to defining
the regulations for the overlay district within the zoning
ordinance text, communities who opt to use overlay
zoning to regulate SES should also proactively apply
the overlay district to their zoning map. The boundar-
ies of the overlay should be supported by the master
plan with analysis of the solar resource, location of

39 American Planning Association. Property Topics and Concepts. https://www.planning.org/divisions/planningandlaw/propertytopics.htm
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existing energy infrastructure, slopes, unique natural
features, capabilities of the land/soil, current devel-
opment patterns, and more.

COMMENTARY: Ethics and Conflict of Interest:
Because large principal-use SES may cover hun-
dreds of acres of land, it is not unusual for local
elected officials or planning commission members'’
properties to be included in a project. The leg-
islative body or planning commission may have
existing rules or bylaws on what constitutes a con-
flict of interest for its members and how a conflict
of interest is handled. Planning commissions are
required to have bylaws with rules on handling
conflict of interest.*° If no such rules or bylaws are
in place, they should be established and would
apply to all matters before the board or commis-
sion. Involvement of the community’s attorney that
is experienced in municipal (planning and zoning)
law is advised when a conflict of interest issue
presents itself for one or more board members
or planning commissioners. [End of commentary]

FARMLAND CONSIDERATIONS

When a large principal-use SES is proposed on agri-
cultural land, there are sometimes concerns about
whether the operation is a wise use of farmland and
whether the land will be able to be farmed during or
at the end of the solar project’s life. While this question
is rarely asked of other land uses in farming commu-
nities (for example, residential subdivisions are often
allowed in agricultural districts and that land would
not be readily farmed again), given the scale of solar
projects on the horizon and that prime farmland and
other important farmlands are a limited commodity,*’
it is a reasonable concern.

There is nothing inherent in solar development that
would make the land unfarmable: the panels and sup-
port posts can all be removed. Driving paths between
arrays or concrete pads on which the inverters sit
will result in soil compaction and should be miti-
gated upon decommissioning, but these tend to be
relatively small percentages of land area for an SES.
A bigger concern for returning a solar site to crop pro-
duction is site design standards, such as the choice
of stormwater management practices, the extent and
type of landscaping, and the use of berms as a screen-
ing mechanism. Movement of topsoil or planting of
trees may jeopardize the ability to farm the land in
the future. The guidelines outlined in this sample ordi-
nance and also presented in PA 116—to maintain the
field tile and plant pollinator habitat—help ensure that
the land can be farmed again the future.

Some local governments have proposed going even
further, prohibiting solar energy development on par-
ticular classes of farmland. The U.S. Department of
Agriculture, Natural Resources Conservation Service
(NRCS) uses eight categories to classify the suitability
of soils to grow most kinds of field crops. In general,
Class | through Class IV are suitable for cropland use
while Class V through Class VI are suitable for per-
manent vegetation (i.e., no tillage).*> However, if land
is predominantly Class Il or higher, it might be con-
sidered marginal farmland, and therefore could be
considered less valuable for long-term agricultural
use—raising fewer concerns about the appropriate-
ness of solar energy development. In communities
where prohibitions based on soil classification extend
to other land uses (e.g., residential developments, golf
courses, airstrips), this may be reasonable based on a
master plan that includes farmland preservation goals
and recommends farmland protection zoning tech-
niques and other farmland preservation tools, such as
Michigan’s farmland purchase of development rights
program. However, if soil classification-based pro-
hibitions only apply to large principal-use SES, this
approach may be vulnerable to legal challenges.

40 MCL125.3815. http://legislature.mi.gov/doc.aspx?mcl-125-3815. Also see MSU Extension Sample Bylaws for a Planning
Commission: https://www.canr.msu.edu/resources/sample_1e_bylaws_for_a_planning_commission

41 Other farmland classifications to consider include: farmland of statewide importance, farmland of local importance, unique farmland,
and prime farmland if drained. https://websoilsurvey.sc.egov.usda.gov

42 USDA NRCS. Land Capability Class, by State. 1997. https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/technical

/nra/?cid=nrcs143_014040
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LAND-USE CONSIDERATIONS

AGRICULTURE DUAL USE

“Dual use” is the integration of solar panels in an agri-
cultural system in a way that enhances a productive,
multifunctional landscape.*® Dual use can take many
forms in agricultural areas, and while there are numer-
ous examples of successful co-located projects, it isn't
the default practice for every solar development, and
may not always be possible or desired by property
owners. Perhaps the most overt combination of solar
and agriculture working together is through an “agri-
voltaic” system that combines raising crops for food,
fiber, or fuel, and generating electricity within the proj-
ect area to maximize land use. Careful planning and
evaluation is needed when designing the configura-
tion of solar arrays for specialty crop production.

Grazing animals under and around solar arrays is
another example of dual use. Grazing sheep is a prac-
tice that keeps land in active agricultural production
and effectively manages vegetation.** A 2018 report
from the David R. Atkinson Center for a Sustainable
Future at Cornell University concluded that utilizing
sheep for site vegetation management resulted in,
“2.5 times fewer labor hours than mechanical and pes-
ticide management on site.”** Tampa Electric reported
a 75% cost savings over traditional mowing at its solar
sites.*® However, grazing sheep requires careful site
design (to ensure that livestock is compatible with
project infrastructure), as well as vegetation planning
(so that the right forages are planted and the proper

rotational grazing system is implemented).#’-48:49

Done successfully, solar grazing can support the liveli-
hoods of veterinarians, feed suppliers, and other parts
of the rural agriculture economy.

Agrivoltaics and grazing are not the only ways that
SES can support agricultural landscapes and econo-
mies.*® Another dual use is planting groundcover that
is compatible with solar panels and provides a vari-
ety of other ecosystem services of value. Examples
include planting vegetation that provides food
sources for pollinators or selecting plant species that
provide ecological services, such as carbon seques-
tration, increased soil health, habitat preservation, or
water quality improvements.>" Though some existing
solar projects may already provide stacked ecological
services, research is just now underway to quantify
some of these co-benefits. In the interim, SES
systems that integrate plant species and practices
compatible with conservation-cover standards should
be treated as dual use, as they provide the ecologjical
benefits of these farm management practices along
with clean energy.

43 Low-Impact Solar Development Basics. Innovative Site Preparation and Impact Reductions on the Environment.

https://openei.org/wiki/InSPIRE/Basics

44 Hartman, David. (2021). Sheep Grazing to Maintain Solar Energy Sites in Pennsylvania. Penn State Extension.
https://extension.psu.edu/sheep-grazing-to-maintain-solar-energy-sites-in-pennsylvania

45 Kochendoerfer, N., Hain, L., and Thonney, M.L. (2018). The agricultural, economic and environmental potential of co-locating utility
scale solar with grazing sheep. David R. Atkinson Center for a Sustainable Future, Cornell University.
https://cpb-us-e1.wpmucdn.com/blogs.cornell.edu/dist/f/6685/files/2015/09/Atkinson-Center-report-2018_Final-2213c5n.pdf

46 Utility Dive Does a Deep Dive on Solar Grazing. (2020). ASGA.

https://solargrazing.org/utility-dive-does-a-deep-dive-on-solar-grazing/

47 Agricultural Integration Plan: Managed Sheep Grazing & Beekeeping. (2020).
https://www.edf-re.com/wp-content/uploads/004C_Appendix-04-B.-Agricultural-Integration-Plan-and-Grazing-Plan.pdf

48 Cassida, K. and Kaatz, P. (2019). Recommended Hay and Pasture Forages for Michigan. Extension Bulletin E-3309. Michigan State
University. https://forage.msu.edu/wp-content/uploads/2019/11/E3309-RecommendedHayPastureForagesForMichigan-2019.pdf

49 Undersander, D., Albert, B., Cosgrove, D., Johnson, D., and Peterson, P. (2002). Pastures for Profit: A Guide to Rotational Grazing.
Extension bulletin A3529. University of Wisconsin-Extension and Minnesota Extension Service.
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1097378.pdf

50 A Guide to Solar Energy in Vermont's Working Landscape. (2020). The University of Vermont Extension.
https://www.uvm.edu/sites/default/files/The-Center-for-Sustainable-Agriculture/resources/solar_energy_vt_working_landscape.pdf

51 Steinberger, K. (2021). Native Plant Installation and Maintenance for Solar Sites. The Nature Conservancy.
https://www.nature.org/content/dam/tnc/nature/en/documents/Native-Plant-Management-at-Solar-Sites.pdf
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COMMENTARY: As of January 1, 2021, the sheep and lamb inventory in Michigan was 87,000 head.?? Of
that 87,000 head, 47,000 are ewes.>* By 2024, there will be a total of 1,188 megawatt (MW) of solar online.>*
Assuming a principal-use SES requires eight acres per MW of generating capacity, 9,504 acres could poten-
tially be grazed.® At a stocking rate of three mature ewes per acre, 28,512 ewes would be needed to
manage the vegetation of all solar projects currently online or going online through 2024.3¢ While there are
more than enough ewes to service these solar projects, the sheep inventory in the state is at grazing equi-
librium. Solar projects that are suitable for grazing could spur an increase in the sheep and lamb inventory
in Michigan. Because ewes can have multiple lambs, the state’s sheep industry has the capacity to expand
to meet this demand. Furthermore, over half of the lamb and mutton supply is currently imported®’, and
with the largest livestock harvesting facility east of the Mississippi in the Detroit area, there are opportuni-
ties to replace imported meat with the increased lamb and sheep inventory. [End of commentary]

52 U.S. Department of Agriculture. Sheep and Goat Inventory News Release [NR-21-07]. (February 2021).
https://www.nass.usda.gov/Statistics_by_State/Michigan/Publications/Current_News_Release/2021/nr2107mi.pdf

53 USDA NASS Great Lakes Region. 2021. News Release: Sheep and Goat Inventory NR-21-07. Found at https://www.nass.usda.gov/
Statistics_by_State/Michigan/Publications/Current_News_Release/2021/nr2107mi.pdf. Retrieved July 28, 2021.

54 Correspondence on March 5, 2021 with Julie Baldwin, Manager, Renewable Energy Section of the Michigan Public Service
Commission.

55 SEIA. Siting, Permitting & Land Use for Utility-Scale Solar.
https://www.seia.org/initiatives/siting-permitting-land-use-utility-scale-solar.

56 U.S. Department of Agriculture. Grazier's Math, With Apologies. https://app.box.com/s/x9zv3yvili2w0|7xbh8lcl2cgn7 1mehé

57 USDA Economic Research Service. https://www.ers.usda.gov/topics/animal-products/sheep-lamb-mutton/sector-at-a-glance/.
Retrieved July 28, 2021.
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LAND-USE CONSIDERATIONS

SOLAR ON BROWNFIELDS AND
GRAYFIELDS

CO-LOCATION WITH OTHER
LAND USES

A recommended practice is to use regulation to
encourage the siting of SES on land that is difficult
to develop or marginal for other uses. Examples of
marginal land include brownfield sites, capped land-
fills, grayfield sites (previously developed property),
and required safety buffer areas around industrial
sites. On brownfields or capped landfills, solar devel-
opment can allow productive use of land that might be
compromised or have other development challenges.
Solar arrays can be designed to avoid penetrating the
ground and don't require as much remediation as other
kinds of development. In a similar vein, development
of solar on grayfield sites can provide an economic
development opportunity for land that is otherwise
disadvantaged from a redevelopment perspective.

While the use of marginal land for solar energy devel-
opment s recommended, it is not a common practice,
particularly among large SES, for a range of reasons.®
One reason is that most of these marginal lands are
smaller than the preferred 100+ acres for a more typ-
ical SES, and these smaller sites typically do not allow
for achieving economies of scale. Even when solar
developers are building a smaller-scale project, devel-
oping on a brownfield site may require using ballasted
support structures (rather than driven posts), which can
be more expensive, or may require a less-than-ideal
panel layout. Communities wanting to attract solar
development to marginal lands may need to reduce
other costs or barriers to development, such as expe-
diting review and permitting, providing land at low or
no cost, decreasing required setbacks, or providing
other incentives, including offering property tax incen-
tives where that is allowed. While Michigan has seen
modest development of solar on brownfields to date,
other states (for example, Massachusetts and New
York) are purposely targeting such development as a
land-use and local economic development strategy.>®

When evaluating how SES might fit into a commu-
nity, one important consideration is how compatible
an SES would be with the surrounding landscape and
existing land use. Solar co-location is a signature con-
cept for local regulation. The notion of co-location
allows for solar energy production to be in parallel
with another use.

For example, parking lots may be outfitted with solar
carports as accessory structures (see extended com-
mentary for some case studies). Other examples of
co-location of SES include siting solar arrays at public
school sites or other institutional grounds and in high-
way rights-of-way and the open space at airports. With
the road network, an SES within a highway or freeway
right-of-way might be deployed to power a specific
piece of equipment, such as a sign, light, or mete-
orological station. Given their ample landholdings,
airports may be ideally poised for solar installation,
and have successfully installed SES as both ground-
mounted and roof-mounted systems. The three
primary issues regulated by the Federal Aviation
Administration (FAA) are reflectivity and glare, radar
interference, and the physical penetration of panels
into airspace. Guidance provided by the FAA helps
airport operators understand the considerations they

should make in deploying solar, including when glare
studies are required.®®

Coldwater Solar Field Park.
Image courtesy of City of Coldwater, M.

58 Schaap, B., Dodinval, C., Husak, K., & Sertic, G. (2019). Reducing Barrier to Solar Development on Brownfields. Retrieved from:
http://graham.umich.edu/product/reducing-barriers-solar-development-brownfields.

59 See: Solar Massachusetts Smart Target Program. https://www.mass.gov/info-details/solar-massachusetts-renewable-target-smart

-program and NYSERDA Solar Guidebook for Local Governments.

60 Federal Aviation Administration. (2018). Technical Guidance for Evaluating Selected Solar Technologies on Airports.
https://www.faa.gov/airports/environmental/policy_guidance/media/FAA-Airport-Solar-Guide-2018.pdf
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COMMENTARY: The use of parking lots for
co-location of solar energy systems is a growing
trend around the country. These dual-use situa-
tions provide unique opportunities and challenges
to local governments interested in encouraging
their installation.

In many situations, regulations are silent on co-lo-
cation opportunities. Communities sometimes
struggle to identify the land-use regulations that
should apply. The following examples, which come
from three different underlying land uses, show
how co-location opportunities can be encouraged
on surface parking infrastructure for existing uses.
These summaries are based on personal interviews
related to MSU research.

Case Study—Michigan State University (MSU),
East Lansing, MI | Michigan State University
(49,000 students) has the largest solar carport
development project in the state (2020). Over
5,000 parking spaces across five large com-
muter parking lots (34 acres total) are fitted with
ground-mounted solar carports. These lots pro-
vide students, faculty, and visitors with covered
space to leave their cars as they walk, bike, or use
public transit to traverse the campus.

The project can generate up to 10MW—nearly
20% of total campus electricity generation. It is a
key part of the university’s Energy Transition Plan,
a process by which MSU reduces its dependency
on fossil fuels and expands its renewable energy
portfolio. According to MSU director of Planning,
Design, and Construction John LeFevre, preserv-
ing green space was a large selling point for the
project.

The solar carports advance land-use and energy
goals by increasing the utility of existing devel-
oped sites with enough structural repetition to
allow for an efficient solar-panel layout. This
approach to SES development applies to univer-
sities, as well as to other larger commuter parking
lots and developed grayfield sites present in many
communities.

Case Study—USA Hauling & Recycling, East
Windsor, CT | East Windsor, a town in northern
Connecticut with 11,375 residents, is home to
USA Hauling & Recycling, a local waste manage-
ment firm. In 2018, the company requested and
received permission to enact a site-plan change
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for their industrial property, whereby they installed
two solar carports of 25,000 and 45,000 square
feet. They now operate their large compressors
and recycling processes through 743kW of solar
energy and protect their truck fleet with carport
canopies.

The company received a prompt review from the
town after amending their site plan, gaining final
approval in just months. East Windsor town plan-
ner and consultant Mike D’Amato, AICP, CZEO,
attributes the town'’s efficient approval process
to how they regulate carports—as a class of
accessory structures. Within this framework, solar
carports are permitted in all zoning districts that
allow accessory structures. A key provision of car-
ports is that they are exempt from setbacks and
lot coverage. The net result is an abundance of
community locations where solar carports are now
permitted.

Case Study—Fairbanks Museum & Planetarium,
St. Johnsbury, VT | St. Johnsbury is a town of
5,685 residents in northeastern Vermont, home
to the Fairbanks Museum & Planetarium. The
museum undertook an energy efficiency cam-
paign in 2015, resulting in the installation of a
27.36kW solar car-port over an auxiliary park-
ing lot, connected to underground batteries, in
December of 2020. The project marks the end of
their renewable energy transformation. According
to museum director Adam Kane, energy costs
have decreased from around $15,000 per year in
2010 to $0 in 2020.

Both Kane and St. Johnsbury zoning adminis-
trator Paul Berlejung make special mention of
the town’s flexible solar regulations. There are
no “restricted” or specifically permitted zoning
districts in the town’s section on solar collectors.
Instead, solar collectors are defined as accessory
uses, with a few clearly defined provisions pertain-
ing to setbacks, build heights, and burial of utility
lines. Kane and Berlejung both noted that inter-
actions between solar suppliers and the town are
remarkably smooth, concluding that municipalities
looking to incentivize solar carport construction
should consider reducing the barriers to entry at
the local level. [End of commentary]
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LAND-USE CONSIDERATIONS

SOLAR AND HISTORIC OR CULTURALLY
SIGNIFICANT SITES

Solar panels can have a variety of impacts on charac-
ter-defining features of historic or culturally significant
structures or sites. Solar collectors can obscure charac-
ter-defining features of a structure, or be incompatible
with a structure’s roofline, exterior color, and the tex-
ture or shape of building materials. Despite these
potential impacts, many Michigan communities allow
for and regulate SES in historic districts and on other
significant sites. It is important to allow SES on historic
sites and structures in a context-sensitive way, granting
the use while preserving the integrity of site aspects
deemed historic or culturally significant.

Newer photovoltaic systems, including building-
integrated SES, may be appropriate on the street-
facing side, even in historic districts. New technology
such as solar shingles can be designed and mounted
to match the shape, materials, and proportions of a
structure. For ground-mounted SES at a historic or
culturally significant site, placement of the SES should be
context-sensitive with respect to significant areas of
the property.

Communities with historic district ordinances should
update their ordinance to address roof and ground-
mounted SES. The cities of Grand Rapids, Ypsilanti,
and Manchester are a few examples that provide for

regulations that address these issues. For state or fed-
erally designated historic structures, applicants should
review the U.S. Secretary of the Interior's Standards
for Rehabilitation.

DECOMMISSIONING AND
REPOWERING

A question that commonly arises when communities
are considering solar as a primary land use is what
happens at the end of the solar project’s life. Most
solar panels are designed to operate for 25-40 years,
so it is not uncommon for solar developers to have a
lease or easement of roughly this length with a land-
owner. However, many landowner agreements include
the option to extend, sometimes because there is still
life left in the original panels and sometimes because
the developer hopes to repower the project.

It's important to note the distinction between the two
primary options at the end of a solar project’s life:
decommissioning and repowering. Decommissioning
is the process of removing the equipment and other
infrastructure associated with the project. While
decommissioning is commonly a provision in a land-
owner's agreement with a solar developer, many
communities also require review of a decommission-
ing plan that includes a financial commitment as part
of the approval process. The decommissioning plan

Rooftop SES, Petoskey, Michigan. Photo by Richard Neumann.
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details how the project equipment will be removed
and the land restored when the contract for the SES
expires, and the financial commitment guarantees
there will be funding to implement the plan.

Before reaching the end of its useful life, some-
times a solar project is repowered. Repowering
an SES involves refurbishing or replacing system com-
ponents to allow the SES to continue operation. The
expectation associated with repowering is that much
of the original infrastructure (e.g., racking, access
roads, wiring, etc.) may still have useful life and may
be reused, even if other components have reached
the end of their useful life.

COMMENTARY: Fundamentally, zoning approv-
als and permits are permanent and run with the
land. A solar power project could be a temporary
land use decommissioned at the end of the solar
project’s life, or it could be repowered through
maintenance and installation of new technology.
Generally, maintenance of real property is allowed
within the terms of a zoning permit. What con-
stitutes system maintenance versus work that
triggers a new permit might vary from commu-
nity to community. Advances in technology will
certainly create circumstances in which the SES
owner will be compelled to replace equipment in
order to continue to efficiently produce electric-
ity relative to project costs. Therefore, the zoning
ordinance should specify if repowering triggers a
review. A municipal attorney with experience in
planning and zoning can help define a process to
repower an SES to extend the life of the project.
[End of commentary]

MICHIGAN EXAMPLE: Gaines Charter
Township requires the following of a decommis-
sioning plan:

“Decommissioning: A decommissioning plan
signed by the responsible party and the land-
owner (if different) addressing the following shall
be submitted prior to approval:

1. Defined conditions upon which
decommissioning will be initiated (i.e. end
of land lease, no power production for 12
months, abandonment, etc.)

2. Removal of all non-utility owned equipment,
conduit, structures, fencing, roads, solar
panels, and foundations.

3. Restoration of property to condition prior to
development of the system.

4. The timeframe for completion of
decommissioning activities.

5. Description of any agreement (e.g. lease)
with landowner regarding decommissioning,

if applicable.

6. The entity or individual responsible for
decommissioning.

7. Plans for updating the decommissioning plan.

8. A performance guarantee shall be posted
in the form of a bond, letter of credit, cash,
or other form acceptable to the township to
ensure removal upon abandonment. As a part
of the decommissioning plan, the responsible
party shall provide at least two (2) cost
estimates from qualified contractors for full
removal of the equipment, foundations, and
structures associated with the facility. These
amounts will assist the township when setting
the performance guarantee valid throughout
the lifetime of the facility. Bonds and letters of
credit shall be extended on a bi-annual basis
from the date of special use permit approval.”

— Gaines Charter Township Zoning Ordinance (Kent
Co.), Section 4.18 [End of example]
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SAMPLE ZONING FOR
SOLAR ENERGY SYSTEMS

The proposed sample zoning language is meant to be a starting point for dialogue between officials, staff, and
residents before or during a zoning amendment process related to SES. Communities can (and should) work
with their municipal attorney and a knowledgeable planner to modify the proposed sample zoning language
in this document to further refine and develop regulations that fit identified community goals and are tied to
master plan objectives, upon which zoning must be based.®’

DEFINITIONS

Add to the Definitions article of the ordinance the following terms and definitions, or modify existing
related definitions for consistency. Not all ordinances will require all of the following terms. Municipalities
should tailor definitions to terms used in their ordinance.

Accessory Ground-Mounted Solar Energy System: A ground-mounted solar energy system with the purpose
primarily of generating electricity for the principal use on the site.

Building-Integrated Solar Energy System: A solar energy system that is an integral part of a primary or
accessory building or structure (rather than a separate mechanical device), replacing or substituting for an archi-
tectural or structural component of the building or structure. Building-integrated systems include, but are not
limited to, photovoltaic or hot water solar energy systems that are contained within roofing materials,
windows, skylights, and awnings.

Dual Use: A solar energy system that employs one or more of the following land management and conserva-
tion practices throughout the project site:

¢ Pollinator Habitat: Solar sites designed to meet a score of 76 or more on the Michigan Pollinator Habitat
Planning Scorecard for Solar Sites.®?

e Conservation Cover: Solar sites designed in consultation with conservation organizations that focus on
restoring native plants, grasses, and prairie with the aim of protecting specific species (e.g., bird habitat) or
providing specific ecosystem services (e.g., carbon sequestration, soil health).

* Forage: Solar sites that incorporate rotational livestock grazing and forage production as part of an overall
vegetative maintenance plan.

* Agrivoltaics: Solar sites that combine raising crops for food, fiber, or fuel, and generating electricity within
the project area to maximize land use.

Ground-Mounted Solar Energy System: A solar energy system mounted on support posts, like a rack or pole,
that are attached to or rest on the ground.

Invasive Plant: Non-native (or alien) to the ecosystem under consideration and whose introduction causes or
is likely to cause economic or environmental harm or harm to human health.®3

Maximum Tilt: The maximum angle of a solar array (i.e., most vertical position) for capturing solar radiation as
compared to the horizon line.

61 MCL 125.3203(1) of the Michigan Zoning Enabling Act, PA 110 of 2006, as amended.

62 Michigan State University Department of Entomology. Michigan Pollinator Habitat Planning Scorecard for Solar Sites.
https://www.canr.msu.edu/home_gardening/uploads/files/MSU_Solar_Pollinators_Scorecard_2018_October.pdf

63 USDA U.S. Forest Service. What is an Invasive Plant Species. https://www.fs.fed.us/wildflowers/invasives/index.shtml
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Minimum Tilt: The minimal angle of a solar array (i.e., most horizontal position) for capturing solar radiation
as compared to the horizon line.

Non-Participating Lot(s): One or more lots for which there is not a signed lease or easement for development
of a principal-use SES associated with the applicant project.

Participating Lot(s): One or more lots under a signed lease or easement for development of a principal-use
SES associated with the applicant project.

Photovoltaic (PV) System: A semiconductor material that generates electricity from sunlight.

Principal-Use Solar Energy System: A commercial, ground-mounted solar energy system that converts sunlight
into electricity for the primary purpose of off-site use through the electrical grid or export to the wholesale market.

Principal-Use (Large) Solar Energy System: A Principal-Use SES generating more than ___ [e.g., 2] MW
DC for the primary purpose of off-site use through the electrical grid or export to the wholesale market [see
discussion in “Land-Use Considerations” on why this number is suggested, and why it might warrant tailoring
to your community’s land-use typologies].

Principal-Use (Small) Solar Energy System: A Principal-Use SES generating up to and including ___[e.g., 2] MW
DC for the primary purpose of off-site use through the electrical grid or export to the wholesale market.

Repowering: Reconfiguring, renovating, or replacing an SES to maintain or increase the power rating
of the SES within the existing project footprint.

Roof-Mounted Solar Energy System: A solar energy system mounted on racking that is attached to or
ballasted on the roof of a building or structure.

Solar Array: A photovoltaic panel, solar thermal collector, or collection of panels or collectors in a solar energy
system that collects solar radiation.

Solar Carport: A solar energy system of any size that is installed on a structure that is accessory to a parking
area, and which may include electric vehicle supply equipment or energy storage facilities. Solar panels affixed
on the roof of an existing carport structure are considered a Roof-Mounted SES.

Solar Energy System (SES): A photovoltaic system or solar thermal system for generating and/or storing elec-
tricity or heat, including all above and below ground equipment or components required for the system to
operate properly and to be secured to a roof surface or the ground. This includes any necessary operations
and maintenance building(s), but does not include any temporary construction offices, substation(s) or other
transmission facilities between the SES and the point of interconnection to the electric grid.

Solar Thermal System: A system of equipment that converts sunlight into heat.

Wildlife-Friendly Fencing: A fencing system with openings that allow wildlife to traverse over or through
a fenced area.
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SAMPLE ZONING FOR SOLAR ENERGY SYSTEMS

GENERAL PROVISIONS

Add to the General Provisions article of the ordinance, as a separate section, the following provisions for
Roof-Mounted SES, Accessory Ground-Mounted SES, and Building-Integrated SES as permitted by right
in all districts and do not require a special use permit.

Roof-Mounted SES, Accessory Ground-Mounted SES, and Building-Integrated SES are permitted in all zoning
districts where structures of any sort are allowed, and shall meet the following requirements:

A. ROOF-MOUNTED SES

1. Height: Roof-Mounted SES shall not exceed __[e.g. 5-10] feet above the finished roof and are exempt
from any rooftop equipment or mechanical system screening.

2. Nonconformities: A Roof-Mounted SES or Building-Integrated SES installed on a nonconforming build-
ing, structure, or use shall not be considered an expansion of the nonconformity.

3. Application: All SES applications must include ___ plan [e.g., plot or site, whichever is required for a
zoning compliance review]. Applications for Roof-Mounted SES must include horizontal and vertical ele-
vation drawings that show the location and height of the SES on the building and dimensions of the SES.

MICHIGAN EXAMPLES:

“Solar Energy System: An aggregation of parts including any base, mounts, tower, solar collectors, and
accessory equipment such as utility interconnections and solar storage batteries, etc., in such configura-
tion as necessary to convert solar radiation into thermal, chemical or electrical energy.”

— Royal Oak Zoning Ordinance (Oakland Co.), Section 770-8

“Solar Energy System (SES): A system consisting of a device or combination of devices, structures or
parts thereof, that collect, transfer or transform solar radiant energy into thermal, chemical or electrical
energy. An SES may be mounted on a roof (roof-mounted SES) or be supported by posts or other sup-
port structures extending into the ground (ground-mounted SES).”

— Greater Thompsonville Area Zoning Ordinance (Benzie Co.), Section 18.23

“Solar Energy System: A passive design using natural and architectural components to collect and store
solar energy without using any external mechanical power or an active mechanical assembly that may
include a solar collector, storage facility, and any other components needed to transform solar energy for
thermal, chemical, or electrical energy. Examples include a solar greenhouse, solar panels, solar hot water
heater, photovoltaic panels, passive solar panels, and a large, clear south-facing expanse of windows.”

- Bessemer Township Zoning Ordinance (Gogebic Co.), Section 15.22 [End of examples]
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COMMENTARY: Because of concerns over wind load, most roof-mounted systems are not the same
dimensions as ground-mounted SES. Given current SES design considerations, 10 feet is sufficient to accom-
modate most roof-mounted systems.

If a zoning ordinance has height exceptions for other mechanical equipment, it might alternatively just
include roof-mounted SES in this exception. In addition to listing this in the section of your ordinance with
those exceptions, you could also use the following language in this section of the solar provisions:

A Roof-Mounted SES, other than building-integrated systems, shall be given an equivalent exception to
height standards as building- or roof-mounted mechanical devices, chimneys, antennae, or similar equip-
ment, as specified in Section __ [height exceptions] of the ___ [municipality name] Zoning Ordinance. [End
of commentary]

Ground-mounted SES feedlot. Photo by M.Charles Gould.

B. ACCESSORY GROUND-MOUNTED SES

1. Height: Ground-Mounted SES shall not exceed __ [e.g. 20] feet measured from the ground to the top
of the system when oriented at maximum tilt.

COMMENTARY: Height of a Ground-Mounted SES can vary from four to 15 feet, depending on how many
rows of panels are installed and the maximum tilt height, if applicable. If the SES is co-located with an
active agricultural operation, such as livestock grazing and crop production, it may need as much as eight
feet of clearance, which can increase the overall height to up to roughly 20 feet. Similarly, a solar carport
would need additional clearance to accommodate vehicle access. The carports at Michigan State University
are 14'6" to accommodate snow removal and paving trucks. A relatively straightforward way to regulate
the height of SES and account for this range of applications is to apply the same height standard as other
accessory buildings or structures within the zoning district. [End of commentary]

2. Setbacks: A Ground-Mounted SES must be a minimum of __ [e.g., 5] feet from the property line or __
[e.g., ¥2] the required setback that would apply to accessory structures in the side or rear yard in the
respective zoning district, whichever is greater. Setback distance is measured from the property line to
the closest point of the SES at minimum tilt.

3. Lot Coverage: The area of the solar array shall not exceed __ [e.g., 50] % of the square footage of the
primary building of the property unless it is sited over required parking (i.e. solar carport), in which case
there is no maximum lot coverage for the Ground-Mounted SES. A Ground-Mounted SES shall not count
towards the maximum number or square footage of accessory structures allowed on site or maximum
impervious surface area limits if the ground under the array is pervious.

SAMPLE ZONING FOR SOLAR ENERGY SYSTEMS
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4. Visibility (Residential): A Ground-Mounted SES in residential districts [list districts here] shall be located
in the side or rear yard to minimize visual impacts from the public right-of-way(s).

a. Ground-Mounted SES may be placed in the front yard with administrative approval, where the
applicant can demonstrate that placement of the SES in the rear or side yard will:

i. Decrease the efficiency of the SES due to topography, accessory structures, or vegetative
shading from the subject lot or adjoining lots;

ii. Interfere with septic system, accessory structures, or accessory uses; or

iii. Require the SES to be placed on the waterfront side of the building housing the primary use
[where applicable].

MICHIGAN EXAMPLES: Some communities apply screening standards to Accessory Ground-Mounted
SES. Here is an example:

Ground Mounted SES shall be reasonably screened from the view of the surrounding streets and roads
to the maximum extent practicable by garden walls, fences, hedges, landscaping, earth berms, or other
means, except to the extent that such screening is either impracticable or would result in ineffective
solar access on the lot in question. Ground Mounted SES that are visible from a road or adjacent proper-
ties shall, to the maximum extent feasible, and without compromising the ability to effectively use solar
collectors on the lot in question, use materials, textures, screening, and landscaping that will screen the
Ground Mounted SES from view, and blend with the natural setting, existing environment, and neighbor-
hood character. All Ground Mounted SES that rely on landscaping or a vegetative buffer for screening
shall maintain a minimum opacity of at least eighty percent (80%), and a mature height of not less than
the greater of (x) six (6) feet or (y) sixty percent (60%) of the height of the Ground Mounted Solar Energy
System when oriented to maximum tilt.

— Webster Township Zoning Ordinance (Washtenaw Co.), Section 12.110 [End of example]

5. Exemptions: A SES used to power a single device or
specific piece of equipment such as a lawn ornament,
lights, weather station, thermometer, clock, well pump
or other similar singular device is exempt from Section

___ [Ground-Mounted SES provisions].

6. Nonconformities: A Ground-Mounted SES installed
on a nonconforming lot or use shall not be considered
an expansion of the nonconformity.

7. Application: All SES applications must include a ___ =
plan [e.g., plot or site, whichever is required for a
zoning compliance review]. Applications for Ground-
Mounted SES must include drawings that show the
location of the system on the property, height, tilt fea-
tures (if applicable), the primary structure, accessory
structures, and setbacks to property lines. Accessory
use applications that meet the ordinance requirements
shall be granted administrative approval.
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Dual-use ground-mounted SES and blueberry farm. Photo by Mary Reilly.

MICHIGAN EXAMPLES: Many Michigan communities with both small-scale and large-scale solar reg-
ulations have zoned on-site solar energy systems as accessory uses. The City of Bay City (Bay Co.), Lyon
Charter Township (Oakland Co.), and Almont Township (Lapeer Co.) all permit roof-mounted systems as
an accessory use in all districts. Van Buren Charter Township (Wayne Co.), Albert Township (Montmorency
Co.), and Chester Township (Ottawa Co.) all expand this provision (e.g. permitting roof-mounted systems
as an accessory use in all districts) by permitting both on-site roof-mounted and ground-mounted sys-
tems in all districts as an accessory use. [End of example]

C. BUILDING-INTEGRATED SES

1.

Building-Integrated SES are subject only to zoning regulations applicable to the structure or building
and not subject to accessory ground or roof-mounted SES permits.

In addition to the General Provisions (above), also add the following standards for Small Principal-Use

SES to the General Provisions article of the zoning ordinance. Also add ‘Small Principal-Use SES’ to
the list of permitted uses in all zoning districts (or where desired). A community will need to decide
whether a Small Principal-Use SES application is reviewed solely by the zoning administrator, reviewed

and approved by the planning commission, or a hybrid, wherein the zoning administrator has the option

to review/approve or advance the application to the planning commission for review/approval.

D. SMALL PRINCIPAL-USE SES: A Small Principal-Use SES is a permitted use in

[e.g., all, non-residential]

zoning districts subject to site plan review and shall meet all of the following requirements:

1.

Height: Total height shall not exceed __ [e.g. 20] feet measured from the ground to the top of the
system when oriented at maximum tilt.

Setbacks: Setback distance shall be measured from the property line or road right-of-way to the
closest point of the solar array at minimum tilt or any SES components and as follows:

a. A Ground-Mounted SES shall follow the setback distance for primary buildings or structures for the
district in which it is sited.

b. A Ground-Mounted SES is not subject to property line setbacks for common property lines of two or
more participating lots, except road right-of-way setbacks shall apply.

Fencing: A Small Principal-Use SES may [shall] be secured with perimeter fencing to restrict unautho-
rized access. If installed, perimeter fencing shall be a maximum of __ [e.g. something greater than or
equal to 7] feet in height. [Barbed wire is prohibited.] Fencing is not subject to setbacks.
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SAMPLE ZONING FOR SOLAR ENERGY SYSTEMS

Ground-mounted SES in rural setting. Photo by Bradley Neumann.

COMMENTARY: Principal-Use SES may be subject to regulations, such as those of the National Electrical
Code (NEC), that require a perimeter fence. The current NEC standards call for a 6-foot fence with three
lines of barbed wire, or a 7-foot fence with no barbed wire. A community could ban the use of barbed wire
at an SES and still allow for compliance with the NEC, so long as the fencing is allowed to be at least 7 feet.
If an SES is not subject to the NEC, wildlife-friendly fencing, commonly made of smooth wiring to prevent
injury with openings that allow wildlife to move through, should be used where appropriate. A community
may choose to be less prescriptive in fencing requirements so long as the requirements do not conflict with
NEC requirements (e.g. by limiting fence height to 5 feet). [End of commentary]

4. Screening/Landscaping: A Small Principal-Use SES shall be designed to follow the screening and/or
landscaping standards for the zoning district of the project site. Any required screening and landscap-
ing shall be placed outside the perimeter fencing.

a. In districts that call for screening or landscaping along rear or side property lines, these shall only be
required where an adjoining non-participating lot has an existing residential or public use.

b. When current zoning district screening and landscaping standards are determined to be inadequate
based on a legitimate community purpose consistent with local government planning documents,
the Zoning Administrator [or Planning Commission] may require substitute screening consisting of
native deciduous trees planted __[e.g. 30] feet on center, and native evergreen trees planted __[e.g.
15] feet on center along existing non-participating residential uses.

c. The Zoning Administrator [or Planning Commission] may reduce or waive screening requirements
provided that any such adjustment is in keeping with the intent of the Ordinance and is appropri-
ately documented (e.g. abutting participating lots; existing vegetation).

d. Screening/landscaping detail shall be submitted as part of the site plan that identifies the type and
extent of screening for a Small Principal-Use SES, which may include plantings, strategic use of berms,
and/or fencing.

5. Ground Cover: A Small Principal-Use SES shall include the installation of perennial ground cover veg-
etation maintained for the duration of operation until the site is decommissioned. The applicant shall
include a ground cover vegetation establishment and management plan as part of the site plan.
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6.

a. An SES utilizing agrivoltaics is exempt from perennial ground cover requirements for the portion of
the site employing the dual-use practice.

b. Project sites with majority existing impervious surface or those that are included in a brownfield
plan adopted under the Brownfield Redevelopment Financing Act, PA 381 of 1996, as amended,
are exempt from ground cover requirements. These sites must comply with the on-site stormwater
requirements of the ordinance.

Lot Coverage: A Small Principal-Use SES shall not count towards the maximum lot coverage or imper-
vious surface standards for the district.

COMMENTARY: One of the reasons to exempt large and small principle-use SES from maximum lot
coverage or impervious surface standards is because there are practical challenges to measuring the over-
all footprint of principal-use systems, since they may include tilting panels and access drives. Communities
who choose not to include this exemption must decide which elements of an SES count/do not count
toward lot coverage and make clear how lot coverage should be calculated for co-located systems. If the
community’s intent is to minimize a development’s impervious surface area, consider using the ground
cover provisions within this sample language instead. They serve the same purpose and avoid unnecessary
limitations and ambiguities. [End of commentary]

10.

11.

12.

13.

Land Clearing: Land disturbance or clearing shall be limited to what is minimally necessary for the instal-
lation and operation of the system and to ensure sufficient all-season access to the solar resource given
the topography of the land. Topsoil distributed during site preparation (grading) on the property shall
be retained on site.

Access Drives: New access drives within the SES shall be designed to minimize the extent of soil dis-
turbance, water runoff, and soil compaction on the premises. The use of geotextile fabrics and gravel
placed on the surface of the existing soil for temporary roadways during the construction of the SES is
permitted, provided that the geotextile fabrics and gravel are removed once the SES is in operation.

Wiring: SES wiring (including communication lines) may be buried underground. Any above-ground
wiring within the footprint of the SES shall not exceed the height of the solar array at maximum tilt.

Lighting: Lighting shall be limited to inverter and/or substation locations only. Light fixtures shall have
downlit shielding and be placed to keep light on-site and glare away from adjacent properties, bodies
of water, and adjacent roadways. Flashing or intermittent lights are prohibited.

Signage: An area up to ___ square feet [should be consistent with the district or sign type standard] may
be used for signage at the project site. Any signage shall meet the setback, illumination, and materials/
construction requirements of the zoning district for the project site.

Sound: The sound pressure level of a Small Principal-Use SES and all ancillary solar equipment shall not
exceed __ [e.g. 45] dBA (Leq (1-hour)) at the property line of an adjoining non-participating lot. The
site plan shall include modeled sound isolines extending from the sound source to the property lines
to demonstrate compliance with this standard.

Repowering: In addition to repairing or replacing SES components to maintain the system, a Small
Principal-Use SES may at any time be repowered by reconfiguring, renovating, or replacing the SES to
increase the power rating within the existing project footprint.

a. A proposal to change the project footprint of an existing SES shall be considered a new application,
subject to the ordinance standards at the time of the request.

Planning and Zoning for Solar Energy Systems: A Guide for Michigan Local Governments

SAMPLE ZONING FOR SOLAR ENERGY SYSTEMS




COMMENTARY: The goal of the above sample sound regulation for both small and large principal-use
SES is to determine compliance with the sound standard during site plan review, as opposed to long-term
monitoring or enforcement by staff. Predicting noise levels and mitigating through site design is more effi-
cient and cost-effective than mitigating an issue after the project is complete. During the site plan phase,
applicants have more options to reduce noise impacts on adjoining property owners, such as by placing
inverters closer to the center of the project or covering axis motors. Sound isolines on a site plan would
show predicted sound levels, typically in 5 decibel increments, starting at the sound source and extend-
ing to or beyond the property line. Sound isolines are similar to contour lines on a topographical map and
provide helpful information to the approving body and adjoining property owners. [End of commentary]

14. Decommissioning: Upon application, a decommissioning plan shall be submitted indicating the antici-
pated manner in which the project will be decommissioned, including a description of which above-grade
and below-grade improvements will be removed, retained (e.g. access drive, fencing), or restored for
viable reuse of the property consistent with the zoning district.

a. An SES owner may at any time:
i. Proceed with the decommissioning plan approved by the Zoning Administrator [or Planning
Commission] under Section ___ [of local government ordinance] and remove the system as indi-
cated in the most recent approved plan; or

ii. Amend the decommissioning plan with Zoning Administrator [or Planning Commission] approval
and proceed according to the revised plan.

b. Decommissioning an SES must commence when the soil is dry to prevent soil compaction®* and must
be complete within __[e.g., 18 months] after abandonment. An SES that has not produced electrical
energy for __[e.g., 12] consecutive months shall prompt an abandonment hearing.

64 The "ribbon test” is a simple in-field test that can be used to make a rough determination if the soil is too wet to work without a
high risk of compaction. Conducting the ribbon test involves digging down four inches into the soil, grasping a handful of soil,
and squeezing it tightly in your hand. If the soil forms a “ribbon” when squeezed between the thumb and forefinger, itis in a
condition for compaction to occur. See lowa State University Extension & Outreach article Soil compaction may be cutting into
your yield (https://crops.extension.iastate.edu/encyclopedia/soil-compaction-may-be-cutting-your-yield) and Colorado State
University Cooperative Extension Bulletin Estimating Soil Texture: Sandy, Loamy or Clayey? (https://culter.colorado.edu/~kittel/
SoilChar(&RibbonTest)_handout.pdf).

SYSTEMS
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SPECIAL LAND-USE STANDARDS

Add to the Special Land Uses article of the ordinance, as a separate section, the following provisions for
large principal-use SES. Also add ‘large principal-use SES’ to the list of special land uses in the zoning
districts where appropriate. See discussion on the Rural-to-Urban Transect above.

A. LARGE PRINCIPAL-USE SES: A large principal-use SES is a special land use in the zoning districts
specified and shall meet the following requirements:

1. Height: Total height for a large principal-use SES shall not exceed the maximum allowed height in the
district in which the system is located [or a lesser height, such as __[e.g., 20] feet].

2. Setbacks: Setback distance shall be measured from the property line or road right-of-way to the
closest point of the solar array at minimum tilt or any SES components and as follows:

a. In accordance with the setbacks for principal buildings or structures for the zoning district of the
project site [or __[e.g. 50] feet from the property line of a non-participating lot].

b.__[e.g., 100] feet from any existing dwelling unit on a non-participating lot.

c. A Ground-Mounted SES is not subject to property line setbacks for common property lines of two or
more participating lots, except road right-of-way setbacks shall apply.

3. Fencing: A large principal-use SES may [shall] be secured with perimeter fencing to restrict unautho-
rized access. If installed, perimeter fencing shall be a maximum of __ [e.g. something greater than or
equal to 7] feet in height. [Barbed wire is prohibited.] Fencing is not subject to setbacks.

4. Screening/Landscaping: A large principal-use SES shall follow the screening and/or landscaping
standards for the zoning district of the project site. Any required screening and landscaping shall be
placed outside the perimeter fencing.

a. In districts that call for screening or landscaping along rear or side property lines, these shall only be
required where an adjoining non-participating lot has an existing residential or public use.

Lapeer Solar Park. Photo by Bradley Neumann.

‘ Y!SYSTEMS
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b. When current zoning district screening and landscaping standards are determined to be inadequate
based on a legitimate community purpose consistent with local government planning documents, the
Planning Commission may require substitute screening consisting of native deciduous trees planted

__[e.g. 30] feet on center, and native evergreen trees planted __[e.g. 15] feet on center along exist-
ing non-participating residential uses.

c. The Planning Commission may reduce or waive screening requirements provided that any such adjust-
ment is in keeping with the intent of the Ordinance.

d. Screening/landscaping detail shall be submitted as part of the site plan that identifies the type and
extent of screening for a large principal-use SES, which may include plantings, strategic use of berms,
and/or fencing.

COMMENTARY: Zoning requirements may impact the ability for the land to be returned to its original
use. For example, required berming, substantial vegetative screening, or on-site stormwater detention/
retention (which may be regulated by the Drain Commissioner, for example) may need to be removed or
altered in order to return the land to its previous use. In considering whether to reduce, waive, or expand
vegetation and screening standards, communities should take landowner considerations relating to reuse
into account. [End of commentary]

5. Ground Cover: A large principal-use SES shall include the installation of ground cover vegetation
maintained for the duration of operation until the site is decommissioned. The applicant shall include
a ground cover vegetation establishment and management plan as part of the site plan. Vegetation
establishment must include invasive plant species [and noxious weed, if local regulation applies] con-
trol. The following standards apply:

a. Sites bound by a Farmland Development Rights (PA 116) Agreement must follow the Michigan
Department of Agriculture and Rural Development’s Policy for Allowing Commercial Solar Panel
Development on PA 116 Lands.

b. Ground cover at sites not enrolled in PA 116 must meet one or more of the four types of Dual Use
defined in this ordinance.

i. Pollinator Habitat: Solar sites designed to meet a score of 76 or more on the Michigan Pollinator
Habitat Planning Scorecard for Solar Sites.

ii. Conservation Cover: Solar sites designed in consultation with conservation organizations that
focus on restoring native plants, grasses, and prairie with the aim of protecting specific species
(e.g., bird habitat) or providing specific ecosystem services (e.g., carbon sequestration, soil health).

iii. Forage: Solar sites that incorporate rotational livestock grazing and forage production as part of
an overall vegetative maintenance plan.

iv. Agrivoltaics: Solar sites that combine raising crops for food, fiber, or fuel, and generating elec-
tricity within the project area to maximize land use.Project sites that are included in a brownfield
plan adopted under the Brownfield Redevelopment Financing Act, PA 381 of 1996, as amended,
that contain impervious surface at the time of construction or soils that cannot be disturbed, are
exempt from ground cover requirements

c. Project sites that are included in a brownfield plan adopted under the Brownfield Redevelopment
Financing Act, PA 381 of 1996, as amended, that contain impervious surface at the time of construc-
tion or soils that cannot be disturbed, are exempt from ground cover requirements.

SAMPLE ZONING FOR SOLAR ENERGY SYSTEMS
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COMMENTARY: The Michigan Department of Agriculture and Rural Development policy for allowing
commercial solar energy development on PA 116 lands requires that any portion of the site not included in
pollinator plantings must maintain U.S. Department of Agriculture, Natural Resources Conservation Service
Conservation Cover Standard 327. Standard 327 reduces erosion, enhances wildlife, pollinator, and ben-
eficial organism habitat, and improves soil health. Standard 327 can be implemented to support grazing
animals with the right mix of forage crops. However, if grazing is the primary forage management practice,
Prescribed Grazing Standard 528 may be a more useful standard to follow. Standard 528, however, does
not apply to solar projects on land enrolled in PA 116 because the policy specifically recommends using
Standard 327. There is flexibility within each standard to develop site-specific seed mixes. Private consul-
tants as well as local NRCS staff can help develop a plan to implement these standards in a solar project.
[End of commentary]

COMMENTARY: As discussed on Page 15, if a community’s existing master plan and ordinance include
farmland preservation provisions, it may make sense to extend them to large principal-use SES. In that
case, signal your community’s desire for development that minimizes impacts to locally important soil clas-
sifications through language such as:

Agricultural Protection: For sites where agriculture is a permitted use in a district, a large principal-use
SES may be sited to minimize impacts to agricultural production through site design and accommodations
including [select those most applicable to your community]:

a. The ground mounting of panels by screw, piling, or a similar system that does not require a footing,
concrete, or other permanent mounting in order to minimize soil compaction, [and/or]

b. Siting panels to avoid disturbance and compaction of farmland by siting panels along field edges
and in nonproduction areas to the maximum extent practicable and financially feasible, [and/or]

c. Maintaining all drainage infrastructure on site, including drain tile and ditches, during the operation
of the SES, [and/or]

d. Siting the SES to avoid isolating areas of the farm operation such that they are no longer viable or
efficient for agricultural production, including, but not limited to, restricting the movement of agri-
cultural vehicles/equipment for planting, cultivation, and harvesting of crops, and creating negative
impacts on support infrastructure such as irrigation systems or drains, or

e. Voluntarily purchasing agricultural conservation easements from an equivalent number of prime farm-
land acres consistent with a purchase of development rights ordinance adopted under state law in
[local unit of government].

The above list is presented as a menu of sample standards and is neither a comprehensive list nor intended
to be adopted in its entirety or verbatim. A local government that wishes to protect agricultural land from
future development should work with a qualified planner and attorney to develop a comprehensive approach
in the master plan and zoning ordinance that addresses threats to farmland from all types of development
pressure. [End of commentary]
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Aerial view of Tecumseh solar farm. Photo by Harvest Solar.

MICHIGAN EXAMPLES: Communities in Michigan have differing approaches to the compatibility of
solar energy and agriculture. Here are some examples:

“Solar energy equipment shall only be located in an area determined to be “not prime farmland” by the
U.S. Department of Agriculture (USDA), per the USDA's Farmland Classification Map as of the date of
Special Use Application for a Utility-Scale Solar Energy Collector System.”

— Chester Township Zoning Ordinance (Ottawa Co.), Section 1912

“All solar arrays greater than ten (10) acres in area must include one or more of the following amongst the
panels of the solar array: Crop cultivation; Livestock grazing, with the panels raised to allow an eight (8)
foot clearance for animals to pass underneath; or Pollinator fields, including milkweed and other native
plantings.”

— Grand Haven Charter Township Zoning Ordinance 2020 (Ottawa Co.), Section 3.03

“Solar energy systems in Oliver Township are considered a compatible use in the Agricultural Preservation
District. The siting of a ground mounted solar energy system is permitted in the Agricultural Preservation
District (Chapter 5) and must conform to the front, rear, and side yard setback requirements described
in Section 504.”

— Oliver Township Zoning Ordinance (Huron Co.), Section 1305 [End of example]
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COMMENTARY: Some communities require a performance guarantee for small and large principal-use
SES for the cost of grading and on-site ground cover establishment in the form of a bond, letter of credit, or
establishment of an escrow account. The rationale is that if a site is cleared of vegetation and graded, but
the project is not completed, there is a financial guarantee that the site will be stabilized. Such a provision
may be redundant with Soil Erosion and Sedimentation Control (SESC) bonding requirements for projects
larger than one acre, or for land enrolled in the Michigan Department of Agriculture of Rural Development’s
(MDARD) PA 116 Farmland and Open Space Preservation Program.

Regarding decommissioning guarantees, MDARD, as mentioned above, requires a surety bond or irrevo-
cable letter of credit for solar development on PA 116 land to cover the cost of the removal of the solar
facility and the restoration of the land to agricultural use. A community may wish to tailor the sample stan-
dard below based on this requirement by MDARD or provide an exception from the local government
decommissioning guarantee for land enrolled in PA 116.

A periodic review (such as every 3-5 years) of the decommissioning guarantee will ensure adequate funds
are available to cover decommissioning costs 20-30 years down the road. A review might also be triggered
if there is a change of ownership. The ordinance should specify which body is responsible for approving
the amount of the performance guarantee; the planning commission could recommend an amount, but
the legislative body should make the final decision. When considering this language, a community could
review how performance guarantees are handled for other types of developments, such as landscaping
guarantees, and discuss how this could be the same or different. The amount of the guarantee for an SES
may prompt a different level of review. [End of commentary]

6. Lot Coverage: A large principal-use SES shall not count towards the maximum lot coverage or
impervious surface standards for the district.

7. Land Clearing: Land disturbance or clearing shall be limited to what is minimally necessary for the instal-
lation and operation of the system and to ensure sufficient all-season access to the solar resource given
the topography of the land. Topsoil distributed during site preparation (grading) on the property shall
be retained on site.

8. Access Drives: New access drives within the SES shall be designed to minimize the extent of soil
disturbance, water runoff, and soil compaction on the premises. The use of geotextile fabrics and gravel
placed on the surface of the existing soil for the construction of temporary drives during the construc-
tion of the SES is permitted, provided that the geotextile fabrics and gravel are removed once the SES
is in operation.

9. Wiring: SES wiring (including communication lines) may be buried underground. Any above-ground
wiring within the footprint of the SES shall not exceed the height of the solar array at maximum tilt.

10. Lighting: Large principal-use SES lighting shall be limited to inverter and/or substation locations only.
Light fixtures shall have downlit shielding and be placed to keep light on-site and glare away from adja-
cent properties, bodies of water, and adjacent roadways. Flashing or intermittent lights are prohibited.

11. Signage: An area up to ___ square feet [should be consistent with the district or sign type standard] may
be used for signage at the project site. Any signage shall meet the setback, illumination, and materials/
construction requirements of the zoning district for the project site.

12. Sound: The sound pressure level of a large principal-use SES and all ancillary solar equipment shall not
exceed __ [e.g. 45] dBA (Leq (1-hour)) at the property line of an adjoining non-participating lot. The
site plan shall include modeled sound isolines extending from the sound source to the property lines
to demonstrate compliance with this standard.
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13. Repowering: In addition to repairing or replacing SES components to maintain the system, a large
principal-use SES may at any time be repowered, without the need to apply for a new special land-
use permit, by reconfiguring, renovating, or replacing the SES to increase the power rating within the
existing project footprint.

a. A proposal to change the project footprint of an existing SES shall be considered a new application,
subject to the ordinance standards at the time of the request. [Expenses for legal services and other
studies resulting from an application to modify an SES will be reimbursed to the ____[local unit of
government] by the SES owner in compliance with established escrow policy.]

COMMENTARY: A fundamental zoning concept is that a zoning ordinance must allow for nonconformi-
ties—that is, the continuation of a land use or structure that was legally established before a change in
zoning that no longer permits the use or structure location. Zoning ordinances have standards for replace-
ment, reconstruction, and expansion of nonconformities. For example, the decision could be centered
around the replacement components’ monetary value—a new investment of 50% or more of the value
of the project is a typical threshold for nonconformities. The zoning board of appeals or the planning
commission, whichever is charged with making decisions on nonconformities, would decide the fate of
the project based on the nonconforming standards in the ordinance, rather than following the original
special land-use permit review process. A proposal to expand the footprint of the system could be at
odds with ordinance rules for enlarging nonconformities. In that case, the ordinance may dictate that the
proposal must be scaled back to meet the rules for replacing nonconformities, otherwise decommission-
ing may be the only option. If decommissioning is not the intended or desired outcome, a community
has the option to amend the ordinance to allow for SES again, thereby releasing the project from noncon-
forming status. Communities should work with a municipal attorney to explore preferred options for the
SES and how SES will be treated under an application to repower the system. [End of commentary]

14. Decommissioning: A decommissioning plan is required at the time of application.
a. The decommission plan shall include:

i. The anticipated manner in which the project will be decommissioned, including a description of
which above-grade and below-grade improvements will be removed, retained (e.g. access drive,
fencing), or restored for viable reuse of the property consistent with the zoning district,

ii. The projected decommissioning costs for removal of the SES (net of salvage value in current
dollars) and soil stabilization, less the amount of the surety bond posted with the State of Michigan
for decommissioning of panels installed on PA 116 lands,

iii. The method of ensuring that funds will be available for site decommissioning and stabilization (in

the form of surety bond, irrevocable letter of credit, or cash deposit), and

b. A review of the amount of the performance guarantee based on inflation, salvage value, and current
removal costs shall be completed every __[e.g., 3 or 5] years, for the life of the project, and approved
by the [legislative body] board. An SES owner may at any time:

i. Proceed with the decommissioning plan approved by the Zoning Administrator [or Planning
Commission] under Section ___ [of local government ordinance] and remove the system as
indicated in the most recent approved plan; or

ii. Amend the decommissioning plan with Zoning Administrator [or Planning Commission] approval
and proceed according to the revised plan.

c. Decommissioning an SES must commence when the soil is dry to prevent soil compaction and
must be complete within __ [e.g., 18 months] after abandonment. An SES that has not produced
electrical energy for __[e.g., 12] consecutive months shall prompt an abandonment hearing.
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Consumers Energy - Western Michigan University, Business Technology and Research Park solar garden. Photo by Mary Reilly.

SITE PLAN REVIEW

Add to the Site Plan Review article of the zoning ordinance, as a separate section (or to the section of the
ordinance with site plan requirements), the following provisions for Principal-Use SES. Consider using the
following checklist to determine if the application is complete. In this sample, a large principal-use SES
is proposed to be reviewed as special land use. A Small Principal-Use SES is proposed to be reviewed as
a permitted use with a required site plan. When reviewing a Small Principal-Use SES, a community will
need to choose one of the following approaches:

e Administrative: The Zoning Administrator reviews and approves or denies a Small Principal-Use SES
when following the site plan review requirements below.

e Administrative/Planning Commission: The Zoning Administrator could perform site plan review with
the option to send the application to the Planning Commission for site plan review. This option could
be utilized to provide greater public input and shared responsibility, such as for a high-interest or
high-visibility application.

Site Plans and supporting application materials for a Principal-Use SES shall include a detailed site plan
including all applicable requirements found in Article XX, Section XX [the section of the ordinance with general
site plan standards] of this ordinance, except that site plans for large principal-use SES shall be submitted at a
scale of 1" = __[e.g., 200] feet, plus the following site plan requirements:
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Small Large

SITE PLAN REQUIREMENT (X = Required, NA = Not Applicable) Principal-  Principal-
Use Use

The location of all solar arrays, including setbacks, the width of arrays and dis-
tance between arrays plus total height and height to the lowest edge above
grade, ancillary structures and electric equipment, utility connections, and
dwellings on the property and within __ [e.g. 150] feet of the property lines, par- X X
ticipating and non-participating lots, existing and proposed structures, buried
or above ground wiring, temporary and permanent access drives, fencing detail,
screening/landscape detail, berm detail, and signs.

Plans for land clearing and/or grading required for the installation and operation

of the system, and plans for ground cover establishment and management. X X
Sound modeling study including sound isolines extending from the sound X X
source(s) to the property lines of adjoining non-participating lots.

A Decommissioning Plan as applicable:

* Fora Small Principal-Use SES, a decommissioning plan including a description of X N/A

which above-grade and below-grade improvements will be removed, retained,
or restored for viable reuse of the property consistent with the zoning district.

* For a large principal-use SES, 1) a decommissioning plan including a descrip-
tion of which above-grade and below-grade improvements will be removed,
retained, or restored for viable reuse of the property consistent with the zoning
district, 2) the projected decommissioning costs for SES removal (net of salvage
value in current dollars) and soil stabilization, less the amount of the surety bond N/A X
posted with the State of Michigan for decommissioning of panels installed on
PA 116 lands, and 3) the method of ensuring that funds will be available for
site decommissioning and stabilization (in the form of surety bond, irrevocable
letter of credit, cash deposit).

X
The location of prime farmland [and/or farmland of statewide importance, [only if Ag
farmland of local importance, unique farmland, and prime farmland if N/A Protection
drained] as defined in the U.S. Department of Agriculture, Natural Resources is part
Conservation Service - Web Soil Survey. of the
ordinance]
Completed copy of Michigan Pollinator Habitat Planning Scorecard for Solar N/A X

Sites (when applicable).
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Small Large

SITE PLAN REQUIREMENT (X = Required, NA = Not Applicable) Principal-  Principal-
Use Use

Additional studies may be required by the Planning Commission if reasonably
related to the standards of this ordinance as applied to the application site,
including but not limited to [select those most applicable to your community;
these do not directly link to standards in the sample language, but may be
helpful in evaluating conformance with other ordinance standards]:

* Visual Impact Assessment: A technical analysis by a third party qualified profes-
sional of the visual impacts of the proposed project, including a description of
the project, the existing visual landscape, and important scenic resources, plus
visual simulations that show what the project will look like (including proposed
landscape and other screening measures) a description of potential project
impacts, and mitigation measures that would help to reduce the visual impacts
created by the project and documented on the site plan.

* Environmental Analysis: An analysis by a third-party qualified professional to
identify and assess any potential impacts on the natural environment including,
but not limited to wetlands and other fragile ecosystems, wildlife, endangered
and threatened species, historical and cultural sites, and antiquities. If required,
the analysis shall identify all appropriate measures to minimize, eliminate or

N/A X

mitigate adverse impacts identified and show those measures on the site plan,
where applicable.

e Stormwater Study: An analysis by a third-party qualified professional that takes
into account the proposed layout of the SES and how the spacing, row sep-
aration, and slope affects stormwater infiltration, including calculations for a
100-year rain event (storm). Percolation tests or site-specific soil information
shall be provided to demonstrate infiltration on-site without the use of engi-
neered solutions.

e Glare Study: An analysis by a third-party qualified professional to determine if
glare from the SES will be visible from nearby residents and roadways. If required,
the analysis shall consider the changing position of the sun throughout the day
and year, and its influence on the SES.

Dual-use ground-mounted SES with conservation plantings. Photo by M. Charles Gould.
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