DRAFT UNAPPROVED
ACME TOWNSHIP REGULAR BOARD MEETING
6042 Acme Rd., Williamsburg MI 49690
Remote Zoom Meeting
Tuesday, December 1, 2020 7:00 p.m.
CALL TO ORDER WITH PLEDGE OF ALLEGIANCE at 7:02 p.m.
ROLL CALL: Members present: D. White, C. Dye, A. Jenema, J. Aukerman, P. Scott, D. Hoxsie, D.
Stevens
Members excused: None
Staff present: J. Jocks, Legal Counsel, L. Wolf, Planning & Zoning Administrator, L. Schut, Recording
Secretary
A.

LIMITED PUBLIC COMMENT: Open at 7:00 p.m.
Brian Kelley, Acme resident, expressed concerns about the development of the Solar Project, with
concerns focused on potential environmental and wildlife impacts. Requested independent experts
regarding the site of the Solar Project be hired to review the project.
Jim Heffner, regarding the Solar Project site, reported a Michigan Department of Environment, Great
Lakes, and Energy (EGLE) representative stated there is no need for a permit. Jim expressed support
for the Solar Project. Provided a variety of examples of positive actions already taken to limit
environmental impact; Notes Acme township would benefit from increased property taxes as a result
of the Solar Project.
Julie Brown introduced herself as the new superintendent for Elk Rapids Schools; she expressed her
interest in establishing an open line of communication between herself and Acme Township.
Public comment closed at 7:16 p.m.

B.

APPROVAL OF AGENDA
Amy Jenema proposed Springbrook Resolutions be added to Agenda Item L.1 (Old Business, Update
on SAD to Springbrook and Hampshire Hills).
Motion by A. Jenema to approve the agenda as presented with the addition of Springbrook
Resolutions under Agenda item L.1 (Old Business, Update on SAD), supported by D. Hoxsie.
Roll call motion carried unanimously.

C.

APPROVAL OF BOARD MINUTES: 11/10/20
J Aukerman proposed 2 edits to page 4; paragraph 1. Change ‘where they start sending money’ to
‘where they start spending money’. Change ‘He and White are working delinquently to find a location.’
to ‘He and White are working diligently to find a location.’
Motion by J. Aukerman to approve the Board meeting minutes of 11/10/20 as presented with
the 2 proposed edits changing ‘sending’ to ‘spending’ and changing ‘delinquently’ to
‘diligently’, supported by P. Scott. Roll call motion carried unanimously.

D.

INQUIRY AS TO CONFLICTS OF INTEREST
D. White recused himself from Agenda item K.4 (New Business, Farmland Preservation PDR White).

1
December 1, 2020

D. White recused himself from Agenda item L.2 (Old Business, Farmland Preservation - Engle).
D. Hoxsie recused himself from Agenda item K.4 (New Business, Farmland Preservation PDR White).
E.

REPORTS
a. Clerk: None
b. Parks: Bayside Park sign has been installed. D. Hoxsie asked about warranty on cedar trees
that were recently planted.
c. Legal Counsel: None
d. Sheriff: Brian Abbring provided an update regarding the property/home located on Five Mile
that had previously received complaints regarding a lot of junk. It now appears that the junk
issue on the Five Mile Road property/home is being cleaned up.
Grand Traverse County winter parking starts December 1st, which does not allow parking on
the streets between 12 p.m. and 8 a.m. to allow for snow plowing.
e. County: G. LaPointe, Grand Traverse County Commissioner provided a summary of the Grand
Traverse County Jail Audit that was conducted during July of 2020. LaPointe reported that
issues identified as a result of the audit were relatively minor, and included items related to
paperwork and procedures as well as a lack of coordination between the multiple entities
providing healthcare services to inmates.
LaPointe also reported on an examination of wells located in East Bay Township, with wells
inspected to identify levels of PFAS. The examination found that some wells were found to have
levels of PFAS that were higher than is considered to be acceptable. East Bay Township is
taking a variety of actions in a timely manner to provide relief to homes impacted by high levels
of PFAS, including connecting the affected homes to the municipal water system. East Bay
Township is also providing affected homes with water and water filters.
LaPointe reported Grand Traverse County’s 2021 budget is in process, with the pension deficit
remaining a significant issue for the County.
f. Supervisor: D. White reports the Chairman of the Zoning Board of Appeals for Acme Township
has resigned due to health reasons. The Township is now seeking to fill that vacancy.

F.

SPECIAL PRESENTATIONS: None

G.

CONSENT CALENDAR
1. RECEIVE AND FILE:
a. Treasurer’s Report
b. Clerk’s Revenue/Expenditure Report
c. RecycleSmart November 2020
d. Planning Commission Minutes 11/09/2020
2. APPROVAL:
1. Accounts Payable Prepaid of $84,017.37 and Current to be approved of $9,357.85
(Recommend approval: Clerk, C. Dye)
Motion by P. Scott to approve the Consent Calendar as presented, supported by A. Jenema. Roll
call motion carried unanimously.

H.

ITEMS REMOVED FROM THE CONSENT CALENDAR: None

I.

CORRESPONDENCE:
Email dated 11/23/20 from Concerned Citizens of Acme Township re: Proposed Solar Project

J.

PUBLIC HEARING: None
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K.

NEW BUSINESS:
1. Motion by C. Dye to approve the Acme Township Board of Trustees 2021 Board Meeting
Dates, supported by A. Jenema. Roll call motion carried unanimously.
2. Motion by A. Jenema to approve Resolution #R-2020-23, Agreement for Collection of
TBAISD Summer School Property Taxes, supported by J. Aukerman. Roll call motion
carried unanimously.
Motion by A. Jenema to approve Resolution #R-2020-24, Agreement for Collection of Elk
Rapids Summer School Property Taxes, supported by C. Dye. Roll call motion carried
unanimously.
Motion by A. Jenema to approve Resolution #R-2020-25, Agreement for Collection of
TCAPS Summer School Property Taxes, supported by D. Stevens. Roll call motion carried
unanimously.
3. SUP 2020--01 Prism Power Partners Solar Energy Farm Special Use/Site Plan Review
L. Wolf referenced Planning and Zoning Staff Report No. 2020-03. Notes that concerns may exist
from some members of the public regarding environmental impact study.
J. Jones (Prism Power Partners) provided a brief overview of the project, noting concerns raised have
focused on potential environmental impacts. Planned construction avoids physical areas of
environmental concern; design ensures stormwater runoff does not flow into the creek.
D. Stevens asked a few clarifying questions regarding permits and inquired about contact information
for individuals and entities involved in the Maintenance Phase of the project. J. Jones provided
clarification.
Bob Verschaeve explained a variety of stormwater mechanisms, specifically related to the potential
impact on Yuba Creek, including the development of a 3-phased soil erosion plan.
J. Aukerman shared research she conducted related to case studies from projects Atwell has
previously been involved in; she contacted representatives from several case studies similar to the
Acme Township Project, and all representatives she contacted provided incredibly positive
comments. She expressed support for Atwell to participate in this project.
A. Jenema and L. Wolf provided comments on a variety of topics associated with the project,
including environmental impacts (like fencing) and wildlife impacts; also discussed fee schedule for
land use permit fees related to this project. Schedule of fees may appear on the January 2021
Township Board Agenda.
C. Dye requested clarification of creek monitoring planned to occur throughout all 3 phases of the
project. A. Jenema and L. Wolf provided clarification.
D. Hoxsie asked about the timeline of future monitoring as well as the volume of water to be tolerated
by significant rainwater events; discussion ensued.
Discussion regarding the $146,000 Bond for Decommissioning the Solar Project. D. White asked how
the $146,000 figure was determined. J. Jones explained that a variety of contractor bids essentially
estimated the figure.
Motion by J. Aukerman to approve Special Use/Site Plan Review (2020-01 Trailside Solar) with
the following conditions:
● Provide a landscaping letter of credit, bond, cash surety to the township prior to the
issuance of a land use permit (9.28h).
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●

●
●
●
●
●
●
●
●
●

The applicant shall work with a licensed landscape architect to determine the type of
environmentally friendly fertilizers that will be used on site and report those to the
township prior to the issuance of a land use permit. If fertilizer is used on the property
it is to be green phosphate free and approved for use near bodies of water.
Applicable agency permits (Soil Erosion & MDOT) be obtained prior to the issuance of
a land use permit (9.28 i).
Letter of credit, bond, cash surety for the cost of decommissioning is approved by the
Board of Trustees for $146,000 (0.28.3 k) and is provided to the township prior to the
issuance of a land use permit.
Provide names of those responsible for this project and continuously update when/if
those names change.
The stormwater maintenance plan and budget are recorded prior to the issuance of a
land use permit. The stormwater system is subject to periodic maintenance inspections
by the township engineer.
Per the township engineer: once PV panel design and layout is finalized, a drawing
indicating the row spacing & minimum height shall be provided to the township.
Provide notice of coverage from EGLE to the township.
A copy of the as-builts be provided to the township for inspection prior to final
occupancy.
Provide the township with correspondence from SESC that the agency has signed off on
each/all phases.
Creek monitoring shall be reported to the township prior to construction and monthly
while the project is under construction. Once construction is complete creek monitoring
reports shall be provided monthly for 6 months; from there, a final series of monitoring
reports shall be reported quarterly for an additional 18 months.

Motion supported by A Jenema. Roll call motion carried unanimously.
Motion by A. Jenema to move K.4 (New Business, Farmland Preservation PDR - White) to be
addressed after Agenda Items L (Old Business). Motion supported by D. White.

L.

OLD BUSINESS:
1. Update on SAD to Springbrook and Hampshire Hills
Hampshire Hills: Overall responses indicate 75% are against the SAD. D. White recommended to
the Board not to move ahead with the Project in Hampshire Hills.
Motion by P. Scott, supported by J. Aukerman, to not move forward with Hampshire Hills
SAD. Roll call motion carried unanimously.
Springbrook: Overall approximately 62% support the SAD move forward. D. White recommends
the Board moves ahead with the Project.
Motion by C. Dye, supported by P. Scott, to approve #R-2020-26, Springbrook Special
Assessment District - 1st Resolution: Area Subdivision Road Improvement Special
Assessment Project. Roll call motion carried unanimously.
Motion by A. Jenema, supported by J. Aukerman to pass Acme #R-2020-27, Springbrook
Special Assessment District - 2nd Resolution: Area Subdivision Road Improvement Special
Assessment Project Schedule for First Public Hearing and the Direct Issuance of Statutory
Notices. Roll call motion carried unanimously.
R. Conley provided comments asking for some clarification regarding next steps regarding the 2
Resolutions that were approved. Clarification provided by A. Jenema and D. White.
2. Farmland Preservation - Engle
J. Jocks indicated there were no new updates since last month except that a mediator has been
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chosen. The participants for the mediation must be named by the Acme Township Board. J. Jocks
recommends A. Jenema and himself comprise the mediation team for the matter at hand.
Motion by P. Scott, supported by D. Stevens, to name A. Jenema and J. Jocks be placed on
the mediation team for the Farmland Preservation, Engle matter. Roll call motion carried
unanimously, with the exception of D. White who recused himself.

Motion by J. Auckermen, supported by C. Dye, for Board to go into closed session to discuss an
attorney-client privileged legal opinion from the Township attorney pursuant to 15.268(h). Roll call
motion carried unanimously, with the exception of D. White and D. Hoxsie who recused themselves.
Board entered the closed session at 9:28 p.m. D.White and D. Hoxsie were rescued from the closed
session.
4. NEW BUSINESS - Farmland Preservation PDR - White
Closed session ended at 10:15 p.m.
Motion by A. Jenema, supported by C. Dye, to return to open session; Roll call motion carried
unanimously, with the exception of D. White and D. Hoxsie who recused themselves.
Motion made by P. Scott, supported by D. Stevens, for Acme Township to table any purchase of
development rights from David and Kathleen White until the conclusion of the Acme Township v Engle
litigation at which time the Board will revisit the matter. Roll call motion carried unanimously, with the
exception of D White and D Hoxsie who recused themselves.

PUBLIC COMMENT & OTHER BUSINESS THAT MAY COME BEFORE THE BOARD: Opened at
10:15 p.m.
Brian Kelley provided comment re solar project, specifically citing lack of experts in general, and a lack of
experts specifically regarding monitoring, and potentially negative environmental impacts. States
environmental issues remain outstanding. Intends to write a letter to the Acme Township Board with the
intent to summarize these and additional comments.
Public Comment closed at 10:21 p.m.
ADJOURN: Motion by A. Jenema to adjourn, supported by P. Scott. Roll call motion carried
unanimously.
Meeting adjourned at 10:22 p.m.
CERTIFICATION
I hereby certify that the foregoing is a true and complete copy of a document from the official records of the
township.
_______________________________
Cathy Dye, CMMC, Acme Township Clerk
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Acme Township

6042 Acme Road | Williamsburg, MI | 49690

Phone: (231) 938-1350 Fax: (231) 938-1510 Web: www.acmetownship.org

PUBLIC NOTICE
ACME TOWNSHIP
NOTICE IS HEREBY GIVEN that
The Regular Township Board Meeting has been
scheduled on
Tuesday, December 1, at 7:00 p.m.
Join Zoom Meeting
https://us02web.zoom.us/j/82939919561
Meeting ID: 829 3991 9561
One tap mobile
+13017158592,,86466644118# US (Germantown)
+13126266799,,86466644118# US (Chicago)
Dial by your location
+1 301 715 8592 US (Germantown)
+1 312 626 6799 US (Chicago)
+1 929 436 2866 US (New York)
+1 253 215 8782 US (Tacoma)
+1 346 248 7799 US (Houston)
+1 669 900 6833 US (San Jose)
Meeting ID: 823 9878 9196
Find your local number: https://us02web.zoom.us/u/kbSOYcJhe3

ACME TOWNSHIP REGULAR BOARD MEETING
ACME TOWNSHIP HALL
6042 Acme Road, Williamsburg MI 49690
Tuesday, December 1. 2020, 7:00 p.m.
GENERAL TOWNSHIP MEETING POLICIES
A.
All cell phones shall be switched to silent mode or turned off.
B.
Any person may make a video, audio or other record of this meeting. Standing equipment,
records, or portable microphones must be located so as not to block audience view.
U

CALL TO ORDER WITH PLEDGE OF ALLEGIANCE
ROLL CALL
A.

LIMITED PUBLIC COMMENT:
Public Comment periods are provided at the beginning and end of each meeting agenda. Members of the public
may address the Board regarding any subject of community interest during these periods. Comment during
other portions of the agenda may or may not be entertained at the moderator’s discretion.

B.

APPROVAL OF AGENDA:

C.

APPROVAL OF BOARD MINUTES: 11/10/20

D.

INQUIRY AS TO CONFLICTS OF INTEREST:

E.

REPORTS
a. Clerk - Dye
b. Parks –
c. Legal Counsel –
d. Sheriff –
e. Supervisorf. County –

F.

SPECIAL PRESENTATIONS:

G.

CONSENT CALENDAR: The purpose is to expedite business by grouping non-controversial items
together for one Board motion (roll call vote) without discussion. A request to remove any item for
discussion later in the agenda from any member of the Board, staff or public shall be granted.
1.

2.

H.

RECEIVE AND FILE:
a. Treasurer’s Report
b. Clerk’s Revenue/Expenditure Report
c. RecycleSmart November 2020
d. Planning Commission Minutes 11/09/20
APPROVAL:
Accounts Payable Prepaid of $84,017.37 and Current to be approved of
$9,357.85 (Recommend approval: Clerk, C. Dye)
ITEMS REMOVED FROM THE CONSENT CALENDAR:
1.
2.
3.

If you are planning to attend and are physically challenged, requiring any special assistance, please notify Cathy Dye, Clerk, within 24
hours of the meeting at 938-1350.

I.

CORRESPONDENCE:
1. Email dated 11/23/20 from Concerned Citizens of Acme Township re: Purposed Solar
project

J.

PUBLIC HEARING:

K.

NEW BUSINESS:
1. Approval of the 2021 Board meeting schedule
2. Resolutions for 2021 Summer School Taxes
TBAISDElk RapidsTCAPS3. SUP 2020-01 Prism Power Partners Solar Energy Farm Special Use/Site Plan Review
4. Farmland Preservation PDR – White (Possible closed session)

L.

OLD BUSINESS:
1. Update on SAD in Springbrook and Hampshire Hills
2. Farmland Preservation - Engle

PUBLIC COMMENT & OTHER BUSINESS THAT MAY COME BEFORE THE BOARD:

ADJOURN

If you are planning to attend and are physically challenged, requiring any special assistance, please notify Cathy Dye, Clerk, within 24
hours of the meeting at 938-1350.

DRAFT UNAPPROVED
ACME TOWNSHIP REGULAR BOARD MEETING
6042 Acme Rd., Williamsburg MI 49690
Remote Zoom Meeting
Tuesday, November 10, 2020 7:00 p.m.
CALL TO ORDER WITH PLEDGE OF ALLEGIANCE at 7:00 p.m.
ROLL CALL: Members present: D. White, C. Dye, A. Jenema, J. Aukerman, P. Scott, D. Nelson,
D. Hoxsie
Members excused: none
Staff present: J. Jocks, Legal Counsel, L. Wolf, Planning & Zoning Administrator, V. Donn, Recording
Secretary
A.

LIMITED PUBLIC COMMENT: Open at 7:00 pm
Alex Leonowicz, Redbud Roots, thanked the board for their consideration and time on having adult
use recreational marihuana in the township.
Brian Kelley, Acme resident, commented on certain budget items in the audit that were not covered.
He wondered if the auditors could make a list of them with the reasons why?
Public comment closed at 7:06 pm

B.

APPROVAL OF AGENDA:
Motion by Dye to approve the agenda as presented, supported by Hoxsie. Roll call motion
carried unanimously.

C.

APPROVAL OF BOARD MINUTES: 10/06/20 and Special Board Meeting 09/29/20
Dye requested to have the board minutes of 09/01/2020 removed. They were approved at the previous
meeting and posted on the website but were not actually included in the board packet. The
09/01/2020y are in this packet as a reference.
Motion by Dye to approve the Board meeting minutes of 10/06/20 and Special Board Meeting
09/29/20 as presented, supported by Aukerman. Roll call motion carried unanimously.

D.

INQUIRY AS TO CONFLICTS OF INTEREST: None

E.

REPORTS
a. Clerk: Dye reported the November election went well with no major incidents. It was very
busy and at times the wait was 40-60 minutes with a line all the way to M72. There was a
record breaking number of 2,227 absentee ballots cast and 973 voters combined for both
precincts that came to the township hall. The turnout totaled 78% of voters.
A total of 20 election workers were trained and assigned positions on election day with
some working split shifts.
All the elected board will officially take office on November 20 at noon. Everyone will need
to take an oath and sign the oath book. This can also be done prior to November 20. Everyone
will need to call before coming. You can come to the hall White, Dye or Cristy Danca
can give the oath. Also we can come out to your car for the oath to be given.
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Dye congratulated Nelson on his winning to be on the Grand Traverse County Board of
Commissioners.
Two people were interested in the minute taking position and she along with Lindsey
Wolf interviewed them. She is recommending to the board to hire Lisa Schut. She has
experience with minute taking, is an Acme resident and would like to learn more about the
community.
Motion by Nelson to hire Lisa Schut as recording secretary, supported by Scott. Roll call
motion carried unanimously
Dye informed included in the packet is a balance sheet, revenue expense report, and memo
explaining the reports on the final adjustments made for the year end of 06/30/2020. Derek
Graham with Baird, Cotter & Bishop are on the agenda to review the financial statement and
will explain the 207 police fund.
Aukerman suggested to send a thank you note for Dye, Cristy Danca and the election workers
for their work during the election. She would create the letter.
Dye said it would be nice to include the thank you in their pay envelope.
Motion by Hoxsie to send a thank you note to the election workers, Dye and Cristy Danca
supported by Nelson. Roll call motion carried unanimously.
b. Parks: Jenema informed the trees by the Shell Station have been planted with water hooked up.
The Parks & Trails committee discussed moving forward with the addition of playground
equipment at Bayside Park by starting with swing sets. She and Wolf will work on something
like what they did with the benches to get donations. She would like the board’s
permission to start with the paperwork. They are getting final costs on the swing sets. Census
of the board was to proceed with the paperwork for donors.
c.

Legal Counsel –Jocks reported the Engle conservation easement litigation is continuing
to move forward. A complaint has been filed with answers given. The court issued a scheduling
order which he received that sets out the deadlines for the litigation process. Nothing has
happened yet.
He had a phone conversation with Peter Lepczyk on the park’s contamination issue. Peter
looked at the documents and found somethings that were recent and relevant to what is doing
on. He made suggestions on what they should ask for from EGLE if they were to write a letter.
Jocks can draft a letter that will outline the things that he and Peter discussed. It would be for
additional testing on the test well sites and sampling of water wells that are near the
contamination plume including the townships. EGLE had flagged in one their documents
noting Schmuckel Oil engineers had not tested these and thought they should be. Peter can
make sure the letter has all the scientific information and correct language. Once complete
Jocks will have White review for his approval. It will be to ask for action by Schmuckel and
EGLE to expedite it. So far Peter’s fee is at $380 so there is room in the agreed $500 to work on
the letter.

d. Sheriff: Brian Abbring informed for the month of October there were 19 crashes mostly caused
from the winter type conditions that had occurred and 8 arrests. He has been working on a
couple of ordinance violations with junk and hopes to have some solutions. On December 1
the winter parking ordinance of not parking on county roads starts and anyone who does will
receive a citation.
e.

Supervisor: White reported the house on 5 Mile with the junk in the yard is starting to be
cleaned up. The neighbors should be happy with the improvement.
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He gave an update on the SADD project. The township is getting back the cards from
Springbrook and Hampshire but have not received anything from Scenic Hills.

He has been in touch with MMR currently they don’t see any changes. They will wait
and see how it goes.
F.

SPECIAL PRESENTATIONS: Annual Audit presented by Baird, Cotter & Bishop, P.C.
Derek Graham with Baird, Cotter & Bishop gave an overview of the audit. The township received the
highest opinion available and everything went well. Some of the areas he pointed out in the audit
were on page 33 with the revenue income statement for non-major funds. These are smaller funds
with less going on and don’t show a lot of details because you’re not required to. The Bayside Park
Fund was a major fund last year but this year there was minimal activity. The remainder money will
be transferred to the Nakwema Trail Fund and after this year it will not be on the audit. The liquor
fund gets transferred to the police fund and doesn’t have any expenses.
On page 31 these are the four major special revenue funds that are reported with a budget. Columns
show the original budget adopted in June 2019, the final of June 2020, and actual of how the
year turned out. There was one activity in public works in the general fund that was over budget by
$964 and in the fire fund ambulance over by $1571.
The other fund over budget was the farmland preservation fund. There was a federal grant that was
provided upon settlement when the land was purchased. It was never received and how it works with
federal land is it needs to be recorded in the audit’s revenue expense even through the money was
never physically received. When you back it out of the expense, that fund was well under budget.
When there is a small variance over budget in the audit it is not required to put more detail in. If it
was a larger amount over then it would have to have more detail and be noted in a letter.
On page 10 there are proprietary funds which act as business type activities that is the water and
sewer funds. The payment comes from the county and they paid for the expenses. There is not
much control as how things works. This year the sewer took in more than expected. Water and
sewer looks good as far as fiscal year goes.
On Page 7 is where all major funds are reported. The non-major government fund column is the sum
of all that was on page 33. Holiday Hills improvement fund has a small decrease in the fund balance
but there is enough to cover the debt and principal on the assessment. It should break even every year,
some people pay up front and some don’t. The Nakwema Trailway fund is new this year. Donations
will show more activity reported going forward as the project gets underway.
The police fund had property taxes that came and then the quarterly payment was given. The fund is
not self-efficient and there was a loss. There was a transfer of funds from the liquor fund and $2,000
transfer from general fund to this account. The $2,000 was necessary to the police fund so there was
not a deficit which is not compliance with the state. Next year if this same problem occurs there
would be a report of the deficit. The general fund and police fund share the same bank account so it
was hard to see that there was a problem when the check was written. The police fund will need to be
self-efficient going forward.
The general fund is doing good with managing resources and a healthy fund balance. The township is
in good shape. Graham gave a summary of points to consider in the letters.
Brian Kelley wondered if the township could use something with the new software to help with
accounts that stand out.
Graham said the township could reach out to the support staff and see if there is something that they
have.
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G.

CONSENT CALENDAR:
1. RECEIVE AND FILE:
a. Treasurer’s Report
b. Clerk’s Revenue/Expenditure Report and Balance Sheet Report
c. North Flight September report
d. RecycleSmart October 2020
2. APPROVAL:
1. Accounts Payable Prepaid of $67,740.89 and Current to be approved of $34,304.83
(Recommend approval: Clerk, C. Dye)
Motion by Aukerman to approve the Consent Calendar as presented, supported by Scott. Roll
call motion carried unanimously.

H.

ITEMS REMOVED FROM THE CONSENT CALENDAR: None

I.

CORRESPONDENCE: None

J.

PUBLIC HEARING: None

K.

NEW BUSINESS:
1. Notification and Consent to Assignment of Ambulance Agreement to Mobile Medical
Response
White explained this is to re-sign the agreement because of the changeover with the ambulance
service from North Flight to MMR.
Jocks informed he looked it over and it is basically the same existing agreement of North Flight’s
duties and oblitigations but now are assigned to MMR. It doesn’t change the terms of the contract
the township has been working with.
Motion by Scott to change the assignment of ambulance service to MMR, supported by Nelson.
Roll call motion carried unanimously.
2. USDA Community Facility Loan Fire Station 8 Construction October 2020 Update
Chief Patrick stated they have been talking about getting a new fire station for over ten years and
wondered how they could financially do that. They are not going to be able to raise the millage
enough to cover the amount, it would be a shock to people. Here is an opportunity to get a USDA
Community Facility Loan at a 2.2% interest rate. It does involve a lot of work to apply. He has
received notice from USDA on a pre-application review that is done before it is announced they
can get a loan. He went to the Metro board to see how serious they were since they are at the
point where they start sending money. Now is the time to get bond counseling involved. They
look at the papers and the financing and see if USDA is the best way to go, initially the thought is
it is. There would be some cost for Acme Township for an architect to do needed drawings for
USDA. There is an artist rendering in the packet of how the fire station might look. Property on
Hope Road is being looked at as a possible site. In October they asked the Metro board if they
would approve a $50,000 budget line item for 2020 to cover these costs. The Metro board is
looking at a loan for 3-4 million for cost of land, excavating, water and want to make sure Acme
is onboard. One of the USDA requirements is to put $350,000 down. The Metro board approved
the $50,000 to start the process and this will go towards the cost of the project. They have it in the
fund balance and other line items that they can move around. USDA is asking where they are
going to build this at. He and White are working delinquently to find a location. He is asking the
Acme board, do they want to move forward on the loan that would be for 30-40 years. There is a
spreadsheet in the packet with payment and interest on a loan and what that would look like.
Nelson said the Metro board is behind this and said there is a definite need for a new fire station.
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Parker said by getting the letter of the pre-award meeting from USDA tells them they will get it
and need to do what is needed.
Scott asked if for some reason the USDA loan fell through can they stop the process?
Parker said yes, before they started anything, he would have to come back to the Acme board
because they are recommending the township put a millage impact of 1.5 for 20 years. If that is
too high, they could do one for 1.11 for 30 years. There really is not other way without bumping
the millage up a bit.
Aukerman supports the $50,000 needed for USDA and wondered if they were alright with this
initial drawing.
Parker said the USDA was okay with the drawing they want to have an idea what it would look
like. To get this loan, they need to start with a bond counsel that will have some costs.
Aukerman offered to help Metro with obtaining any grants for this project.
Motion by Scott to add a line in the Metro 2020 budget for $50,000 and move forward on the
application for a USDA Community Facility Loan, supported by Aukerman. Roll call motion
carried unanimously.
3. Supervisor’s Appointment to fill Board of Review vacancy
White recommends Matt Geib for Board of Review. He is a realtor in Acme Township, referred
by Karly Wentzloff.
Motion by Jenema to appoint Matt Geib for Board of Review, supported by Dye. Roll call
motion carried unanimously.
The board decided with Nelson’s departure to have in his place at the Metro board meetings Paul
Scott and Dale Stevens as an alternate. Both Scott and Stevens accepted.
Motion by Nelson to nominate Paul Scott as the primary as the Acme Township board
representative for the Metro board with Dale Stevens as the alternate, supported by Aukerman.
Roll call motion carried (Scott abstained)
4. 2% Tribal Council Application to build the first segment of the Nakwema Trailway
Casey Ressl with TART, updated on the 2% application for the Acme connector trail. They are
asking for a $25,000 grant to the Grand Traverse Band for construction cost for the trail. She has
had positive conversations with them. Their pool is down this year, so they asked for smaller
amount.
Motion by Jenema to support the $25,000 for the 2% Tribal Council grant in the November
cycle, supported by Scott. Roll call motion carried unanimously.
L.

OLD BUSINESS:
1. Update on Recreational Marihuana
White said he, Wolf, Hoxsie, and Jenema met to go over the township ordinance for
recommendations to give to the planning commission. In the packet there is a table
with what they recommended for recreational marijuana for each district. They also discussed
the amounts to increase for fees.
Jenema said what they tried to do is go through the ordinance and decide what they felt they were
comfortable with in each district. Jocks said he could do a write up for the police power ordinance
so as not to open it up to an abundance of recreational facilities. There were some issues in the
agriculture district with sewer and water so they felt a special use permit would be needed. There
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would need to be a police power and zoning ordinance that would complement each other. They
decided processors in agriculture district having two with special use permit with smaller sizes,
not allowing a C. Provision center in B-4 allow three with a require a site plan review. This is the
industrial district and would expect this activity to take place with larger buildings. Same with the
growers in the B-4 processers with a site plan review, security transporters and safety compliance.
They were told in the growing process there is a lot of water discharge and that is why they put in
a required site plan review. The larger operations are not allowed in agricultural districts. They
had different ideas on the fees and decided to let the board discuss on the amounts and counts for
the districts.
White felt the fees where low for the medical. Wolf said she will do some research with other
communities on both medical and recreational and see what they charge. She will have something
for them to review at the December meeting.
Jocks said if that is the direction they are going in, the next step would be to have the board make
a recommendation and request the planning commission to start working on the ordinance. He
would than work with the planning commission on the details and present an ordinance for them
to discuss.
Motion by Jenema to make a recommendation to request the planning commission to move
forward with consideration on developing of a zoning ordinance and police power ordinance
using the recommended table the board has made for adult use recreational marihuana,
supported by Dye. Roll call motion carried by five (C. Dye, A. Jenema,
J. Aukerman, D. Nelson, D. Hoxsie were yea. P. Scott, D.White was a nay)
PUBLIC COMMENT & OTHER BUSINESS THAT MAY COME BEFORE THE BOARD: Opened at
9:04 pm
Nelson thanked the board for his time working with them.
Public Comment closed at 9:07 pm
ADJOURN: Motion by Hoxsie to adjourn, supported by Nelson. Roll call motion carried
unanimously. Meeting adjourned at 9:08 pm.
CERTIFICATION
I hereby certify that the foregoing is a true and complete copy of a document from the official records of the
township.
_______________________________
Cathy Dye, CMMC, Acme Township Clerk
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

0.00
0.00
9.36
3,940.87
0.00
35.00
76,914.00
0.00
0.00
0.00
0.00
3,125.00
300.00
0.00
26.04
0.00
0.00
0.00
0.00

252,000.00
16,000.00
2,526.92
23,507.05
86,400.00
1,290.00
307,190.00
1,450.00
15,000.00
9,465.00
1,580.54
12,570.00
(908.35)
7,800.00
407.92
2,450.00
(60.00)
100.00
21,070.29

0.00
0.00
(1.08)
78.88
0.00
14.00
20.02
0.00
0.00
0.00
47.49
28.58
114.65
0.00
20.02
0.00
150.00
0.00
12.21

Fund 101 - GENERAL FUND
Revenues
Dept 000
101-000-402.000
CURRENT PROPERTY TAXES
101-000-412.000
PERSONAL PROP TAXES
101-000-445.020
PENALTIES& INTEREST
101-000-447.000
ADMINISTRATIVE FEE 1%
101-000-448.000
CABLE TV FEE
101-000-465.000
PASSPORT FEES
101-000-574.000
ST SHARED SALES TAX
101-000-577.000
SWAMP TAX
101-000-602.000
GRANTS
101-000-602.004
ENDOWMENT
101-000-607.000
CHARGES FOR SERVICES
101-000-608.001
Zoning Fees
101-000-610.000
Revenues for Escrow Account
101-000-631.000
CONS INDUSTRY ANNUAL MAINT FE
101-000-665.000
INTEREST ON INVESTMENTS
101-000-665.001
INTEREST SEPTAGE RECEIVED
101-000-667.000
RENT-PARKS
101-000-671.010
CIVIL INFRACTION FEES
101-000-676.000
REIMBURSEMENTS

252,000.00
16,000.00
2,500.00
111,300.00
86,400.00
1,500.00
384,104.00
1,450.00
15,000.00
9,465.00
3,010.00
17,600.00
6,200.00
7,800.00
510.00
2,450.00
120.00
100.00
24,000.00

Total Dept 000

941,509.00

181,669.63

84,350.27

759,839.37

19.30

TOTAL REVENUES

941,509.00

181,669.63

84,350.27

759,839.37

19.30

450.00
56,000.00
1,000.00
300.00
5,000.00

136.40
0.00
0.00
0.00
3,586.50

136.40
0.00
0.00
0.00
1,000.00

313.60
56,000.00
1,000.00
300.00
1,413.50

30.31
0.00
0.00
0.00
71.73

Total Dept 000

62,750.00

3,722.90

1,136.40

59,027.10

5.93

Dept 101 - TOWNSHIP BOARD OF TRUSTEES
101-101-702.000
SALARIES
101-101-703.001
SECRETARY
101-101-705.001
PER DIEM TRUSTEES
101-101-714.000
FICA LOCAL SHARE
101-101-726.000
SUPPLIES & POSTAGE
101-101-801.000
ACCOUNTING & AUDIT
101-101-801.001
INTERNAL ACCOUNTANT
101-101-802.001
ATTORNEY SERVICES LITIGATION
101-101-802.002
ATTORNEY SERVICES
101-101-802.005
CONTRACTED COMMUNITY SERVICES
101-101-803.003
ENGINEERING SERVICES
101-101-804.000
SOFTWARE SUPPORT & PROCESSIN
101-101-804.001
BSA SOFTWARE SUPPORT
101-101-860.000
TRAVEL & MILEAGE
101-101-874.000
RETIREMENT/PENSION
101-101-900.000
PUBLICATIONS
101-101-910.000
INSURANCE
101-101-958.000
EDUCATION/TRAINING/CONVENTION

35,300.00
33,590.00
300.00
5,400.00
1,800.00
11,000.00
600.00
1,200.00
12,000.00
5,000.00
25,000.00
27,500.00
6,300.00
200.00
3,900.00
2,100.00
6,500.00
300.00

9,200.00
10,707.20
0.00
1,902.83
393.76
0.00
0.00
45.00
3,053.82
0.00
2,181.50
9,332.50
4,274.00
0.00
1,476.07
490.40
2,248.25
0.00

2,900.00
2,476.80
0.00
429.55
19.12
0.00
0.00
0.00
1,185.00
0.00
2,181.50
235.89
0.00
0.00
328.46
141.45
796.78
0.00

26,100.00
22,882.80
300.00
3,497.17
1,406.24
11,000.00
600.00
1,155.00
8,946.18
5,000.00
22,818.50
18,167.50
2,026.00
200.00
2,423.93
1,609.60
4,251.75
300.00

26.06
31.88
0.00
35.24
21.88
0.00
0.00
3.75
25.45
0.00
8.73
33.94
67.84
0.00
37.85
23.35
34.59
0.00

Expenditures
Dept 000
101-000-465.001
101-000-992.000
101-000-994.000
101-000-997.300
101-000-998.000

POSTAGE FOR PASSPORTS
CONTINGENCY
TC TALUS CONTRACT SERVICES
FOURTH OF JULY FIREWORKS
GT COUNTY ROAD COMMISION TART

0.00
0.00
(26.92)
87,792.95
0.00
210.00
76,914.00
0.00
0.00
0.00
1,429.46
5,030.00
7,108.35
0.00
102.08
0.00
180.00
0.00
2,929.71
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User: CATHY DYE
DB: Acme Township
GL NUMBER

DESCRIPTION

Fund 101 - GENERAL FUND
Expenditures
101-101-960.000
dues subcriptions
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

6,100.00

5,990.05

0.00

109.95

98.20

184,090.00

51,295.38

10,694.55

132,794.62

27.86

Dept 171 - SUPERVISOR EXPENDITURES
101-171-702.000
SALARIES
101-171-714.000
FICA LOCAL SHARE
101-171-726.000
SUPPLIES & POSTAGE
101-171-860.000
TRAVEL & MILEAGE
101-171-874.000
RETIREMENT/PENSION
101-171-910.000
INSURANCE
101-171-958.000
EDUCATION/TRAINING/CONVENTION

40,000.00
3,100.00
50.00
300.00
4,750.00
13,000.00
1,500.00

12,307.68
927.60
0.00
0.00
1,384.56
3,656.40
0.00

3,076.92
202.48
0.00
0.00
307.68
914.10
0.00

27,692.32
2,172.40
50.00
300.00
3,365.44
9,343.60
1,500.00

30.77
29.92
0.00
0.00
29.15
28.13
0.00

Total Dept 171 - SUPERVISOR EXPENDITURES

62,700.00

18,276.24

4,501.18

44,423.76

29.15

Dept 191 - ELECTION EXPENDITURES
101-191-702.000
SALARIES
101-191-714.000
FICA LOCAL SHARE
101-191-726.000
SUPPLIES & POSTAGE
101-191-874.000
RETIREMENT/PENSION
101-191-900.000
PUBLICATIONS

10,000.00
100.00
5,500.00
0.00
200.00

4,102.00
21.63
4,414.21
28.27
86.85

0.00
0.00
1,355.68
0.00
0.00

5,898.00
78.37
1,085.79
(28.27)
113.15

Total Dept 191 - ELECTION EXPENDITURES

15,800.00

8,652.96

1,355.68

7,147.04

54.77

Dept 209 - ASSESSOR'S EXPENDITURES
101-209-702.000
SALARIES
101-209-714.000
FICA LOCAL SHARE
101-209-726.000
SUPPLIES & POSTAGE
101-209-803.002
ASSESSING CONTRACT SERVICES
101-209-803.004
ASSESSOR'S EVALUATION SERVICES
101-209-804.000
SOFTWARE SUPPORT & PROCESSIN

5,500.00
400.00
3,500.00
45,500.00
3,000.00
0.00

1,250.01
127.51
58.85
18,947.90
150.10
235.00

416.67
31.88
0.00
3,789.58
0.00
0.00

4,249.99
272.49
3,441.15
26,552.10
2,849.90
(235.00)

22.73
31.88
1.68
41.64
5.00
100.00

Total Dept 209 - ASSESSOR'S EXPENDITURES

57,900.00

20,769.37

4,238.13

37,130.63

35.87

Dept 215 - CLERK'S EXPENDITURES
101-215-702.000
SALARIES
101-215-703.000
WAGES DEPUTY/SEC/PRT TIME
101-215-714.000
FICA LOCAL SHARE
101-215-726.000
SUPPLIES & POSTAGE
101-215-860.000
TRAVEL & MILEAGE
101-215-874.000
RETIREMENT/PENSION
101-215-910.000
INSURANCE
101-215-958.000
EDUCATION/TRAINING/CONVENTION

41,508.00
21,503.00
4,906.00
700.00
1,000.00
6,267.00
12,500.00
1,700.00

12,771.68
8,478.80
1,592.89
239.31
0.00
2,408.68
3,901.44
(700.00)

3,192.92
2,542.70
380.96
20.06
0.00
573.57
975.36
0.00

28,736.32
13,024.20
3,313.11
460.69
1,000.00
3,858.32
8,598.56
2,400.00

30.77
39.43
32.47
34.19
0.00
38.43
31.21
(41.18)

Total Dept 215 - CLERK'S EXPENDITURES

90,084.00

28,692.80

7,685.57

61,391.20

31.85

Dept 247 - BOARD OF REVIEW
101-247-702.000
SALARIES
101-247-714.000
FICA LOCAL SHARE
101-247-900.000
PUBLICATIONS
101-247-956.000
MISCELLANEOUS

1,000.00
75.00
50.00
160.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

1,000.00
75.00
50.00
160.00

0.00
0.00
0.00
0.00

Total Dept 101 - TOWNSHIP BOARD OF TRUSTEES

41.02
21.63
80.26
100.00
43.43
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DESCRIPTION

Fund 101 - GENERAL FUND
Expenditures
101-247-958.000
EDUCATION/TRAINING/CONVENTIONS
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

250.00

0.00

0.00

250.00

0.00

1,535.00

0.00

0.00

1,535.00

0.00

Dept 253 - TREASURER'S EXPENDITURES
101-253-702.000
SALARIES
101-253-703.000
WAGES DEPUTY/SEC/PRT TIME
101-253-714.000
FICA LOCAL SHARE
101-253-726.000
SUPPLIES & POSTAGE
101-253-860.000
TRAVEL & MILEAGE
101-253-874.000
RETIREMENT/PENSION
101-253-910.000
INSURANCE
101-253-958.000
EDUCATION/TRAINING/CONVENTION

25,159.00
28,610.00
4,592.00
5,600.00
200.00
5,531.00
4,000.00
400.00

7,741.20
8,803.04
1,528.45
856.39
0.00
1,997.97
1,384.65
0.00

1,935.30
2,200.76
339.95
50.00
0.00
444.38
307.70
0.00

17,417.80
19,806.96
3,063.55
4,743.61
200.00
3,533.03
2,615.35
400.00

30.77
30.77
33.29
15.29
0.00
36.12
34.62
0.00

Total Dept 253 - TREASURER'S EXPENDITURES

74,092.00

22,311.70

5,278.09

51,780.30

30.11

Dept 265 - TOWNHALL EXPENDITURES
101-265-726.000
SUPPLIES & POSTAGE
101-265-851.000
CABLE INTERNET SERVICES
101-265-920.000
ELECTRIC UTILITIES TOWNHALL
101-265-921.000
STREET LIGHTS
101-265-922.000
DTE GAS
101-265-923.000
SEWER TOWNSHIP HALL
101-265-930.000
REPAIRS & MAINT
101-265-970.000
CAPITAL OUTLAY

3,000.00
4,290.00
18,200.00
12,000.00
3,800.00
720.00
20,000.00
34,000.00

304.62
1,425.06
4,140.29
2,858.93
129.74
180.00
2,062.66
0.00

224.64
357.82
1,016.26
881.91
45.24
60.00
470.48
0.00

2,695.38
2,864.94
14,059.71
9,141.07
3,670.26
540.00
17,937.34
34,000.00

10.15
33.22
22.75
23.82
3.41
25.00
10.31
0.00

Total Dept 265 - TOWNHALL EXPENDITURES

96,010.00

11,101.30

3,056.35

84,908.70

11.56

Dept 410 - PLANNING & ZONING EXPENDITURES
101-410-702.001
PLANNING & ZONING ASSISTANT
101-410-702.002
PLANNING & ZONING ADMINISTRATOR
101-410-705.000
PER DIEM PLANNING/ZBA
101-410-714.000
FICA LOCAL SHARE
101-410-726.000
SUPPLIES & POSTAGE
101-410-726.001
POSTAGE T & A
101-410-802.001
ATTORNEY SERVICES LITIGATION
101-410-802.002
ATTORNEY SERVICES
101-410-802.003
ATTORNEY T & A
101-410-803.000
PLANNER SERVICES
101-410-803.001
PLANNING CONSULTANT
101-410-803.003
ENGINEERING SERVICES
101-410-803.004
ENGINEERING SERVICES T&A
101-410-803.005
PLANNING & CONSULTANT T & A
101-410-803.006
STAFF REVIEW T & A
101-410-804.000
SOFTWARE SUPPORT & PROCESSIN
101-410-860.000
TRAVEL & MILEAGE
101-410-874.000
RETIREMENT/PENSION
101-410-900.000
PUBLICATIONS
101-410-900.001
PUBLICATIONS T & A
101-410-910.000
INSURANCE
101-410-949.000
RENTAL OF SPACE
101-410-956.000
MISCELLANEOUS
101-410-958.000
EDUCATION/TRAINING/CONVENTION

30,160.00
60,000.00
11,000.00
7,000.00
200.00
120.00
500.00
10,500.00
1,000.00
7,000.00
12,500.00
3,000.00
3,000.00
3,000.00
1,800.00
2,850.00
700.00
6,100.00
2,100.00
1,000.00
6,000.00
300.00
100.00
2,000.00

0.00
18,307.68
1,300.00
1,666.17
17.15
0.00
0.00
2,601.18
0.00
0.00
5,217.86
632.50
0.00
5,613.39
0.00
0.00
0.00
2,059.65
101.85
0.00
1,936.60
0.00
0.00
71.33

0.00
4,576.92
100.00
340.26
16.50
0.00
0.00
1,200.00
0.00
0.00
705.00
0.00
0.00
138.20
0.00
0.00
0.00
457.70
101.85
0.00
484.15
0.00
0.00
71.33

30,160.00
41,692.32
9,700.00
5,333.83
182.85
120.00
500.00
7,898.82
1,000.00
7,000.00
7,282.14
2,367.50
3,000.00
(2,613.39)
1,800.00
2,850.00
700.00
4,040.35
1,998.15
1,000.00
4,063.40
300.00
100.00
1,928.67

0.00
30.51
11.82
23.80
8.58
0.00
0.00
24.77
0.00
0.00
41.74
21.08
0.00
187.11
0.00
0.00
0.00
33.76
4.85
0.00
32.28
0.00
0.00
3.57

Total Dept 247 - BOARD OF REVIEW
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User: CATHY DYE
DB: Acme Township
GL NUMBER

DESCRIPTION

Fund 101 - GENERAL FUND
Expenditures
101-410-960.000
dues subcriptions
101-410-964.000
REIMBURSEMENTS
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

500.00
2,500.00

0.00
50.00

0.00
0.00

500.00
2,450.00

0.00
2.00

174,930.00

39,575.36

8,191.91

135,354.64

22.62

Dept 750 - MAINT & PARKS EXPENDITURES
101-750-703.000
WAGES DEPUTY/SEC/PRT TIME
101-750-705.003
PER DIEM PARKS & TRAILS BOARD
101-750-714.000
FICA LOCAL SHARE
101-750-860.000
TRAVEL & MILEAGE
101-750-930.000
REPAIRS & MAINT
101-750-930.001
PARK EQUIP MAINT
101-750-956.000
MISCELLANEOUS

21,948.00
3,000.00
1,750.00
150.00
47,100.00
1,500.00
2,400.00

11,778.76
0.00
1,014.34
0.00
10,678.21
0.00
1,200.00

2,967.55
0.00
227.02
0.00
3,117.56
0.00
0.00

10,169.24
3,000.00
735.66
150.00
36,421.79
1,500.00
1,200.00

53.67
0.00
57.96
0.00
22.67
0.00
50.00

Total Dept 750 - MAINT & PARKS EXPENDITURES

77,848.00

24,671.31

6,312.13

53,176.69

31.69

Dept 865 - INSURANCE
101-865-910.000
INSURANCE

15,000.00

0.00

0.00

15,000.00

0.00

Total Dept 865 - INSURANCE

15,000.00

0.00

0.00

15,000.00

0.00

Dept 970 - CAPITAL IMPROVEMENTS
101-970-750.000
MAINT & PARKS EXPENDITURES
101-970-975.000
TWNHALL CAPITAL IMPROVE

9,000.00
11,000.00

2,063.15
3,506.30

2,063.15
3,506.30

6,936.85
7,493.70

22.92
31.88

Total Dept 970 - CAPITAL IMPROVEMENTS

20,000.00

5,569.45

5,569.45

14,430.55

27.85

932,739.00

234,638.77

58,019.44

698,100.23

25.16

84,350.27
58,019.44
26,330.83

759,839.37
698,100.23
61,739.14

19.30
25.16
603.98

Total Dept 410 - PLANNING & ZONING EXPENDITURES

TOTAL EXPENDITURES

Fund 101 - GENERAL FUND:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

941,509.00
932,739.00
8,770.00
1,679,637.26
1,688,407.26

181,669.63
234,638.77
(52,969.14)
1,679,637.26
1,626,668.12

Fund 206 - FIRE FUND
Revenues
Dept 000
206-000-402.000
CURRENT PROPERTY TAXES
206-000-402.002
CURRENT PROPERTY TAX AMBULANCE

857,607.00
113,764.00

0.00
0.00

0.00
0.00

857,607.00
113,764.00

0.00
0.00

Total Dept 000

971,371.00

0.00

0.00

971,371.00

0.00

TOTAL REVENUES

971,371.00

0.00

0.00

971,371.00

0.00

Expenditures
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

Fund 206 - FIRE FUND
Expenditures
Dept 000
206-000-802.004
CONTRACTED EMPLOYEE SERVICES
206-000-805.000
METRO FIRE CONTRACT

110,000.00
850,000.00

29,516.24
0.00

8,433.21
0.00

80,483.76
850,000.00

26.83
0.00

Total Dept 000

960,000.00

29,516.24

8,433.21

930,483.76

3.07

TOTAL EXPENDITURES

960,000.00

29,516.24

8,433.21

930,483.76

3.07

Fund 206 - FIRE FUND:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

971,371.00
960,000.00
11,371.00
64,172.00
75,543.00

0.00
29,516.24
(29,516.24)
64,172.00
34,655.76

0.00
8,433.21
(8,433.21)

971,371.00
930,483.76
40,887.24

0.00
3.07
259.57

Fund 207 - POLICE PROTECTION
Revenues
Dept 000
207-000-402.000
CURRENT PROPERTY TAXES
207-000-671.000
MISC REVENUES

87,215.00
8,700.00

0.00
0.00

0.00
0.00

87,215.00
8,700.00

0.00
0.00

Total Dept 000

95,915.00

0.00

0.00

95,915.00

0.00

TOTAL REVENUES

95,915.00

0.00

0.00

95,915.00

0.00

83,430.00
1,500.00

7,073.07
1,172.50

7,073.07
0.00

76,356.93
327.50

8.48
78.17

Total Dept 000

84,930.00

8,245.57

7,073.07

76,684.43

9.71

TOTAL EXPENDITURES

84,930.00

8,245.57

7,073.07

76,684.43

9.71

Fund 207 - POLICE PROTECTION:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

95,915.00
84,930.00
10,985.00
82.39
11,067.39

0.00
8,245.57
(8,245.57)
82.39
(8,163.18)

0.00
7,073.07
(7,073.07)

95,915.00
76,684.43
19,230.57

0.00
9.71
75.06

5,000.00

2,685.70

2,314.30

53.71

Expenditures
Dept 000
207-000-802.000
207-000-956.000

COMMUNITY POLICING CONTRACT
MISCELLANEOUS

Fund 208 - PARK FUND
Revenues
Dept 000
208-000-600.000
CONTRIBUTIONS FROM RESIDENTS

358.00
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

Fund 208 - PARK FUND
Revenues
Total Dept 000

5,000.00

2,685.70

358.00

2,314.30

53.71

TOTAL REVENUES

5,000.00

2,685.70

358.00

2,314.30

53.71

5,000.00

0.00

0.00

5,000.00

0.00

Total Dept 000

5,000.00

0.00

0.00

5,000.00

0.00

TOTAL EXPENDITURES

5,000.00

0.00

0.00

5,000.00

0.00

5,000.00
5,000.00
0.00
14,647.79
14,647.79

2,685.70
0.00
2,685.70
14,647.79
17,333.49

358.00
0.00
358.00

Fund 209 - CEMETERY FUND
Revenues
Dept 000
209-000-643.000
CEMETARY lot &plots
209-000-646.000
BURIAL FEE PAYMENTS

3,500.00
5,000.00

3,225.00
1,325.00

Total Dept 000

8,500.00

TOTAL REVENUES

Expenditures
Dept 000
208-000-930.000

REPAIRS & MAINT

Fund 208 - PARK FUND:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

2,314.30
5,000.00
(2,685.70)

53.71
0.00
100.00

0.00
0.00

275.00
3,675.00

92.14
26.50

4,550.00

0.00

3,950.00

53.53

8,500.00

4,550.00

0.00

3,950.00

53.53

400.00
5,000.00
3,000.00

0.00
1,825.00
3,195.49

0.00
925.00
2,655.04

400.00
3,175.00
(195.49)

Total Dept 000

8,400.00

5,020.49

3,580.04

3,379.51

59.77

TOTAL EXPENDITURES

8,400.00

5,020.49

3,580.04

3,379.51

59.77

8,500.00
8,400.00
100.00
14,923.92
15,023.92

4,550.00
5,020.49
(470.49)
14,923.92
14,453.43

0.00
3,580.04
(3,580.04)

3,950.00
3,379.51
570.49

53.53
59.77
470.49

Expenditures
Dept 000
209-000-726.000
209-000-802.004
209-000-930.000

SUPPLIES & POSTAGE
CONTRACTED EMPLOYEE SERVICES
REPAIRS & MAINT

Fund 209 - CEMETERY FUND:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

0.00
36.50
106.52
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

Fund 212 - LIQUOR FUND
Revenues
Dept 000
212-000-443.000
LIQUOR LICENSE FEES
212-000-665.000
INTEREST ON INVESTMENTS

11,500.00
3.00

13,010.80
0.00

0.00
0.00

(1,510.80)
3.00

113.14
0.00

Total Dept 000

11,503.00

13,010.80

0.00

(1,507.80)

113.11

TOTAL REVENUES

11,503.00

13,010.80

0.00

(1,507.80)

113.11

8,700.00

0.00

0.00

8,700.00

0.00

Total Dept 000

8,700.00

0.00

0.00

8,700.00

0.00

TOTAL EXPENDITURES

8,700.00

0.00

0.00

8,700.00

0.00

11,503.00
8,700.00
2,803.00
804.24
3,607.24

13,010.80
0.00
13,010.80
804.24
13,815.04

0.00
0.00
0.00

Fund 225 - FARMLAND PRESERVATION
Revenues
Dept 000
225-000-402.000
CURRENT PROPERTY TAXES
225-000-665.000
INTEREST ON INVESTMENTS

268,820.00
600.00

0.00
180.02

Total Dept 000

269,420.00

TOTAL REVENUES

269,420.00

Expenditures
Dept 000
212-000-999.000

TRANSFER TO OTHER FUNDS

Fund 212 - LIQUOR FUND:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

Expenditures
Dept 000
225-000-802.002
225-000-802.004
225-000-941.000
225-000-942.000

ATTORNEY SERVICES
CONTRACTED EMPLOYEE SERVICES
PDR PYMT TO LANDOWNERS
APPRAISAL EXPENSES

(1,507.80)
8,700.00
(10,207.80)

113.11
0.00
464.17

0.00
44.14

268,820.00
419.98

0.00
30.00

180.02

44.14

269,239.98

0.07

180.02

44.14

269,239.98

0.07

8,500.00
31,250.00
220,000.00
8,200.00

846.00
15,500.00
(35,000.00)
0.00

270.00
0.00
0.00
0.00

7,654.00
15,750.00
255,000.00
8,200.00

9.95
49.60
(15.91)
0.00

Total Dept 000

267,950.00

(18,654.00)

270.00

286,604.00

(6.96)

TOTAL EXPENDITURES

267,950.00

(18,654.00)

270.00

286,604.00

(6.96)

Fund 225 - FARMLAND PRESERVATION:
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Fund 225 - FARMLAND PRESERVATION
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

8/11

PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET
269,420.00
267,950.00
1,470.00
1,062,423.82
1,063,893.82

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

180.02
(18,654.00)
18,834.02
1,062,423.82
1,081,257.84

44.14
270.00
(225.86)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

269,239.98
0.07
286,604.00
6.96
(17,364.02) 1,281.23

Fund 296 - SHORELINE PPRESERVATION
Revenues
Dept 000
296-000-665.000
INTEREST ON INVESTMENTS

0.00

0.24

0.06

(0.24)

100.00

Total Dept 000

0.00

0.24

0.06

(0.24)

100.00

TOTAL REVENUES

0.00

0.24

0.06

(0.24)

100.00

0.00
0.00
0.00
1,386.89
1,386.89

0.24
0.00
0.24
1,386.89
1,387.13

0.06
0.00
0.06

(0.24)
0.00
(0.24)

100.00
0.00
100.00

Fund 403 - NAKWEMA TRAILWAY FUND
Revenues
Dept 000
403-000-602.006
COMMUNITY GROWTH GRANT
403-000-602.008
IRON BELLE TRAIL FUND
403-000-602.009
MI NATIONAL RESOURSE TRUST FUND
403-000-602.010
GRAND TRAVERSE BAND

17,172.00
300,000.00
300,000.00
15,000.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

17,172.00
300,000.00
300,000.00
15,000.00

0.00
0.00
0.00
0.00

Total Dept 000

632,172.00

0.00

0.00

632,172.00

0.00

TOTAL REVENUES

632,172.00

0.00

0.00

632,172.00

0.00

25,000.00
25,000.00

0.00
0.00

0.00
0.00

25,000.00
25,000.00

0.00
0.00

Total Dept 000

50,000.00

0.00

0.00

50,000.00

0.00

TOTAL EXPENDITURES

50,000.00

0.00

0.00

50,000.00

0.00

632,172.00
50,000.00

0.00
0.00

0.00
0.00

632,172.00
50,000.00

0.00
0.00

Fund 296 - SHORELINE PPRESERVATION:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

Expenditures
Dept 000
403-000-803.000
403-000-803.003

PLANNER SERVICES
ENGINEERING SERVICES

Fund 403 - NAKWEMA TRAILWAY FUND:
TOTAL REVENUES
TOTAL EXPENDITURES
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

Fund 403 - NAKWEMA TRAILWAY FUND
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

582,172.00
33,993.68
616,165.68

0.00
33,993.68
33,993.68

0.00

582,172.00

0.00

Fund 590 - ACME RELIEF SEWER
Revenues
Dept 000
590-000-460.000
USAGE&CONNECTION FEES
590-000-633.000
REPLACEMENT
590-000-634.000
IMPROVEMENTS
590-000-665.000
INTEREST ON INVESTMENTS

902,640.00
2,500.00
21,500.00
2,600.00

118,222.06
0.00
0.00
448.46

0.00
0.00
0.00
109.76

784,417.94
2,500.00
21,500.00
2,151.54

13.10
0.00
0.00
17.25

Total Dept 000

929,240.00

118,670.52

109.76

810,569.48

12.77

TOTAL REVENUES

929,240.00

118,670.52

109.76

810,569.48

12.77

1,000.00
34,500.00
425,000.00
1,200.00
22,500.00
103,402.00

0.00
0.00
198,174.08
81.48
2,480.11
0.00

0.00
0.00
18,339.16
30.07
2,480.11
0.00

1,000.00
34,500.00
226,825.92
1,118.52
20,019.89
103,402.00

0.00
0.00
46.63
6.79
11.02
0.00

Total Dept 000

587,602.00

200,735.67

20,849.34

386,866.33

34.16

TOTAL EXPENDITURES

587,602.00

200,735.67

20,849.34

386,866.33

34.16

109.76
20,849.34
(20,739.58)

810,569.48
386,866.33
423,703.15

12.77
34.16
24.02

Expenditures
Dept 000
590-000-802.002
590-000-803.003
590-000-956.001
590-000-956.003
590-000-995.001
590-000-995.002

ATTORNEY SERVICES
ENGINEERING SERVICES
OPERATING & MAINT EXP
HOCH ROAD #697 EXP
INTEREST on BONDS
PRINCIPAL ON JOINT VENTURE

Fund 590 - ACME RELIEF SEWER:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

929,240.00
587,602.00
341,638.00
9,030,552.27
9,372,190.27

118,670.52
200,735.67
(82,065.15)
9,030,552.27
8,948,487.12

Fund 591 - WATER FUND- HOPE VILLAGE
Revenues
Dept 550 - HOPE VILLAGE- WATER
591-550-460.000
USAGE&CONNECTION FEES

14,749.00

2,458.29

0.00

12,290.71

16.67

Total Dept 550 - HOPE VILLAGE- WATER

14,749.00

2,458.29

0.00

12,290.71

16.67

TOTAL REVENUES

14,749.00

2,458.29

0.00

12,290.71

16.67

Expenditures
Dept 550 - HOPE VILLAGE- WATER
591-550-956.001
OPERATING & MAINT EXP

12,700.00

2,400.50

553.89

10,299.50

18.90
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

Fund 591 - WATER FUND- HOPE VILLAGE
Expenditures
Total Dept 550 - HOPE VILLAGE- WATER

12,700.00

2,400.50

553.89

10,299.50

18.90

TOTAL EXPENDITURES

12,700.00

2,400.50

553.89

10,299.50

18.90

14,749.00
12,700.00
2,049.00
102,447.00
104,496.00

2,458.29
2,400.50
57.79
102,447.00
102,504.79

0.00
553.89
(553.89)

12,290.71
10,299.50
1,991.21

16.67
18.90
2.82

Fund 591 - WATER FUND- HOPE VILLAGE:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE
Fund 703 - CURRENT TAX COLLECTION
Expenditures
Dept 000
703-000-876.000
REFUNDS &OVERPAYMENTS

0.00

(2.31)

1.17

2.31

100.00

Total Dept 000

0.00

(2.31)

1.17

2.31

100.00

TOTAL EXPENDITURES

0.00

(2.31)

1.17

2.31

100.00

0.00
1.17
(1.17)

0.00
2.31
(2.31)

0.00
100.00
100.00

0.00
109.96

Fund 703 - CURRENT TAX COLLECTION:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

0.00
0.00
0.00
(375.35)
(375.35)

0.00
(2.31)
2.31
(375.35)
(373.04)

Fund 811 - HOLIDAY HILLS AREA IMPROVEMENT
Revenues
Dept 000
811-000-672.000
ASSESSMENTS CURRENT
811-000-672.020
PREPAID ASSESSMENTS

64,000.00
6,000.00

0.00
6,597.41

0.00
6,597.41

64,000.00
(597.41)

Total Dept 000

70,000.00

6,597.41

6,597.41

63,402.59

9.42

TOTAL REVENUES

70,000.00

6,597.41

6,597.41

63,402.59

9.42

21,200.00
55,000.00

11,058.75
55,000.00

0.00
0.00

10,141.25
0.00

52.16
100.00

Total Dept 000

76,200.00

66,058.75

0.00

10,141.25

86.69

TOTAL EXPENDITURES

76,200.00

66,058.75

0.00

10,141.25

86.69

Expenditures
Dept 000
811-000-995.001
811-000-997.000

INTEREST on BONDS
DEBT PAYMENT TO COUNTY
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PERIOD ENDING 10/31/2020
2020-21
AMENDED BUDGET

YTD BALANCE
10/31/2020
NORMAL (ABNORMAL)

70,000.00
76,200.00
(6,200.00)
302,516.98
296,316.98

6,597.41
66,058.75
(59,461.34)
302,516.98
243,055.64

ACTIVITY FOR
MONTH 10/31/2020
INCREASE (DECREASE)

AVAILABLE
BALANCE
NORMAL (ABNORMAL)

% BDGT
USED

Fund 811 - HOLIDAY HILLS AREA IMPROVEMENT
Fund 811 - HOLIDAY HILLS AREA IMPROVEMENT:
TOTAL REVENUES
TOTAL EXPENDITURES
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE
END FUND BALANCE

TOTAL REVENUES - ALL FUNDS
TOTAL EXPENDITURES - ALL FUNDS
NET OF REVENUES & EXPENDITURES
BEG. FUND BALANCE - ALL FUNDS
END FUND BALANCE - ALL FUNDS

3,949,379.00
2,994,221.00
955,158.00
12,307,212.89
13,262,370.89

329,822.61
527,959.68
(198,137.07)
12,307,212.89
12,109,075.82

6,597.41
0.00
6,597.41

91,459.64
98,780.16
(7,320.52)

63,402.59
10,141.25
53,261.34

9.42
86.69
959.05

3,619,556.39
2,466,261.32
1,153,295.07

8.35
17.63
20.74

DRAFT UNAPPROVED

ACME TOWNSHIP PLANNING COMMISSION
REMOTE ZOOM MEETING AGENDA
6042 Acme Road, Williamsburg MI 49690
Monday, November 9, 2020 7:00 p.m.

CALL TO ORDER WITH PLEDGE OF ALLEGIANCE at 7:01 pm
ROLL CALL: Members present: K. Wentzloff, S. Feringa, M. Timmins, D. Rosa, B. Balentine,
D. VanHouten, J. Aukerman
Members excused:
Staff present: L. Wolf, Planning & Zoning Administrator, Jeff Jocks Legal Counsel, S. Winter, Planning
Consultant Becker & Raeder, V. Donn, Recording Secretary
A.

LIMITED PUBLIC COMMENT: Open at 7:03pm
Brian Kelley, Acme resident, had concerns with the solar project not meeting the environment
requirements and runoff of wastewater could impact the creek trout population. In 2008 when they were
considering this property for a shopping center, it was noted at that time it was not suitable for the
environment. These findings he included for the packet. There are seasonal high-water tables that will be
an issue with the rainwater coming from his parcel. (letter submitted in correspondence)
Denny Rohn, Acme resident, felt there should be an independent assessment team for the solar project.
Rachelle Babcock, 4261 Bartlett Rd, would like to know when the zoning was changed from recreational
to light industry on the solar property?
Limited Public Comment closed at 7:12 pm

B.

APPROVAL OF AGENDA: Motion by Timmins to approve the agenda as presented with addition
to G. Correspondence 4. Brian Kelley Letter submitted 11/9/2020, supported by Aukerman. Roll
call motion carried unanimously.

C.

INQUIRY AS TO CONFLICTS OF INTEREST: None

D.

SPECIAL PRESENTATIONS: None

E.

CONSENT CALENDAR:
1.
RECEIVE AND FILE
a.
Township Board Regular Meeting Minutes 08.11.20
b.
Township Board Special; Meetings 08.18.20
c.
Township Board Regular Meeting Minutes 09.01.20
d.
Township Board Regular Meeting Minutes 10.06.20
e.
Parks & Trails Regular Meeting Minutes 07.20.20
f.
Parks & Trails Regular Meeting Minutes 10.26.20
2.
ACTION:
a.
Approve Draft Planning Commission Meeting Minutes 06.08.20
b.
Approve Draft Planning Commission Meeting Minutes 07.13.20
Motion by Timmins to approve the Consent Calendar as presented, supported by Balentine. Roll
call motion carried unanimously.

F.

ITEMS REMOVED FROM THE CONSENT CALENDAR: None

Acme Township Planning Commission

November 9, 2020

DRAFT UNAPPROVED
G.

CORRESPONDENCE:
1.
East Bay Township
2.
Haggards – Read aloud by Wentzloff for the record
3.
Brian Kelley Letter – Read aloud by Wentzloff for the record
4.
Brian Kelley Letter submitted 11/09/2020 – Read aloud for the record

H.

PUBLIC HEARINGS: Opened at 7:23 pm
1.
SUP 2020-01 Prism Power Partners Solar Energy Farm Special Use/Site Plan Review
Dave Hoxsie, 6259 M-72, voiced his concern with the impact the solar project could have on the
creek and trout. He felt there was a need for an independent contractor to do an assessment.
Brian Kelley, Acme resident, noticed in Bob Verschaeve’s comments on the water fluctuation, he
can’t give an option on it because it is not his expertise. He is also concerned on the difficulty it
takes to grow vegetarian to the site and how will they get it going.
Denny Rohn, stated once the creek is damaged there is no going back. The township should do it
right.
Rachelle Babcock said the topography will be changed considerably. There is a lot of clay in this
land which is a concern with the stormwater running off it. There is a lot of questions to this
project and hopes to get an outside assessor.
Jim Heffner, 4050 Bayberry Lane, supports the solar project. There is a need for more renewable
energy, and this would give it to over 400 homes. There is minimal visual impact of the panels
from M-72. He likes the plan of having native planting, removal of the barbwire fencing, and an
upgraded stormwater system Prism Power will do on the site. He did wonder if the panels were
manufactured in the US?
Public Hearing closed at 7:33 pm

I.

OLD BUSINESS:
1.
PD 2019-01 Prism Power Partners Solar Energy Farm Special Use/site Plan Review
Jeremy Jones, Prism Power Partners, informed his team got into this business because they are
environmentalists. He felt it was important to address the issues and share the process that has
gone into this project. They hired an independent environmentalist engineer company Atwell, to
help work through the development. They had their third-party engineer meet with both the
township and EGLE’s engineers. EGLE agreed with the approach that has been taken on the
wetlands. There has also been reviews by government agencies. They hired G2 which is a test
company, to perform soil borings twice to make sure the design was efficient. The second test
was with a drilling rig to get down to depth into the soil for samples across the site. A three-phase
plan will be put in place to avoid any issues. Grand Traverse County will not allow them to go
forward with the next phase until the first one is approved with healthy growth. They have
increased the stormwater system by 150% of Acme Township’s requirements. On the concerns
with warming up the creek that might impact the trout population, any runoff water will be doing
to the stormwater system. 40% of the property will be restored with native pollinating plants
which will soak up stormwater from going into the creek.
In answering Heffner’s question on where the panels will come from, Jones said they always try
to get US manufactured ones and will be using the local workforce, Also, solar is heavily tax in
Michigan which will bring property tax funds to the township and benefits to the community.
Wentzloff remarked on the rezoning question of this property. It is currently zoned C-3 with the
intent of a shopping center and has been for some time. When the PC looked at the future land
use map it was noted as recreational conservation.
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Wolf said in the master plan before it was updated last year, the future land use map had it as
recreational conservation parcel. Currently in the master plan that was adopted it is light
industrial warehousing.
Wentzloff said this was done when looking at the direction of how the industrial was expanding.
Winter added the option to expand industrial was limited and to save agricultural since this parcel
was already zoned commercial it made sense to make it light industrial.
Wolf asked if they will be irrigating the property?
Jeremy Jones said because the plants are native, they are not planning on irrigating. If it became a
requirement it would be something they would look at.
Aukerman questioned if they have done installation on other properties that has this kind of
challenging terrain?
Jeremy Jones said Atwell is in the business for environmental requirements and has done these
projects all over the state.
Aukerman wondered if there was anything Atwell could present on a site that they have worked
on that was difficult.
Bourke Thomas with Atwell, stated they have been in business for over 100 years and have
worked successfully on projects all over the state. One third of their business is strictly in
renewable power. He will provide some projects for them to review.
Aukerman asked Bob Verschaeve if he saw any possible holes with any areas of this project?
Bob Verschaeve, Gosling Czubak, stated this was a new type of project and needed to be
reviewed closely. The most concern was the soil erosion and grading, it was the thing that
really needed to be look at with the developers. He was not familiar with the previous study done
on the former project that Brian Kelley had commented on and informed he is not a specialist on
water temperatures that could impact the creek. He didn’t know if there is any other in-depth
study that could be done. This is a different type of situation with only having solar panels on the
property. They are still retaining most of the land, with no hard surfaces being created. A good
majority of the land will be preserved and if rain drips off a panel there is a specific amount of
land to travel through before stormwater reaches the wetland.
Feringa noted the development in 2008 can not be compared to this project. It was for mixed used
retail with buildings, parking, and hard surfaces. He was concerned with the topography of this
property, but he feels better with the phases being done before the panels go in once the property
is established with the plantings. He wants to be sure they are overbuilding the water retention by
150% and the phases they are doing. He is not opposed to having the creek moderated before,
during and after construction to make sure it is not getting impacted. He would like to see
moderating the temperature and have all the agencies look and do any improvements before going
to the next step.
Balentine said how much can you prove that there is a guarantee that the stream would not be
impacted?
Feringa said there is no guarantee that something could happen, like the two back to back
100-year rain fall events which occurred while developing the Meijer project. There is a need for
clean renewable energy. The question is where can you do it? This property is near a power
station that they can tie in to.
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Timmins asked where the soil was being removed to? Jeremy Jones said it is not being removed
just moved around the site.
Tim Jones project manager with Atwell, said the swales in the map are areas where they are
lowering the high spots and raising the low spots.
Rosa said he saw in the maintenance plan it has the temperature check weekly, he was concerned
if there was a rain event it should be checked.
Bob Verschaeve said during construction period there will be a requirement of inspections
through EGLE with a certified stormwater expert weekly and during any major rain event.
Rosa was glad to see what had been done on the project with the native plants, boring samples,
and extensive reviews. He researched on trout and found they can survive up to 65-70 degrees
and if the water temperature gets too warm, they move downstream.
Wentzloff asked Bourke Thomas if they do the same process regardless of who hires them?
Bourke Thomas said they work the same whether it is for private or has federal guidelines. They
follow DNR protocols and do the same for every project. They delivered a site plan with EGLE
for this project. EGLE stated it did not impact the wetlands directly and the state agreed.
Everything that has been done meets the requirements of the ordinances and has had three
agencies looking it over to be sure.
Tim Jones said Grand Traverse will physically look at the first phase and review. Once approved
and they are comfortable with the vegetation they will be allowed to go to phase 2. The entire site
will be all vegetated before they can do to phase 3.
Aukerman asked on how much of the property each phase will cover.
Tim Jones said Phase 1 will be for 11 acres, phase 2 for 28 acres and phase 3 for 20 acres.
Aukerman asked on how creek moderating is done?
Winter stated looking at the KOTI project when doing a water sample, they give several different
reports.
Jeremy Jones said the water will not be going into the creek, it will get absorbed by the native
plants. When moderating stormwater measures any issues would have to have immediate
obligations to solve it. The goal is the system is design to work. In the maintenance plan they are
to check that all basins are in functional formed before the water gets to the creek.
Feringa stated stormwater will get absorb before getting to retention pond. When doing the
testing you do it above and below at different site locations.
Wentzoff said environmental sampling is done by a field of experts that perform methods that are
consistent.
Jeremy Jones did not have a problem with doing the water sampling as they had discussed.
Feringa asked if they plan to fertilize the plants during the growing period?
Jeremy Jones said they are working with an expert company called Minnesota Native
Landscaping that has done native pollinating mixes for a lot of solar projects. He would get with
them since he wasn’t sure how they go about getting the plants established.
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Timmins was concerned of what type of fertilizer they would use if they did and said a phosphate
free one is best.
Jeremy Jones said he would use an environmentally friendly fertilizer and will have that in the
language of their plans in case it is done.
Jim Heffner said they are going through this with Bayside Park working with GT County Parks &
Recreation and the turf management from MSU extension service. They could give more
definitive terminology that could be use.
Planning Commission and Jeff Jocks discussed the timeframe for water sampling that should be
done. It was decided to have the creek moderated reported to township before construction,
monthly during earth change and quarterly post construction for two years.
Wentzloff suggested language to be added for a motion to include the creek moderating and
fertilizer to give to the board. On the creek moderating to have before construction, monthly
during earth change and quarterly post construction. If fertilizer used it should be green phosphate
free.
Motion by Rosa to approve special site plan permit (2020-01 Trailside Solar) and forward its
findings to the Acme Township Board of Trustees for final approval with the following conditions:
The following conditions to be imposed:
• Provide a landscaping letter of credit, bond, cash surety to the township prior to the
issuance of a land use permit (9.28 h).
• Applicable agency permits (Soil Erosion & MDOT) be obtained prior to the issuance of
a land use permit (9.28 i).
• Letter of credit, bond, cash surety for the cost of decommissioning to be approved by
the Board of Trustees (9.28.3 k) provided prior to the issuance of a land use permit.
• The stormwater maintenance plan and budget are recorded prior to the issuance of a
land use permit. The stormwater system is subject to periodic maintenance inspections
by the township engineer.
• Per the township engineer: once PV panel design and layout is finalized, a drawing
indicating the row spacing & minimum height shall be provided to the township.
• Provide notice of coverage from EGLE to the township.
• A copy of the as-builts be provide to the township for inspection prior to final
occupancy.
• Provide the township with correspondence from SESC that the agency has signed off
on each/ all phases.
• Creek monitoring would be report to the township prior to the construction, monthly
while project is under construction and quarterly for two years post construction. If
fertilizer is used on the property to be green phosphate free and approved for use near
bodies of water. Supported by Feringa. Roll call motion carried unanimously.
J.

NEW BUSINESS:
1.
Election of Officers
Timmins nominated Wentzloff for Chair, Wentzloff accepted.
Motion by Timmins to nominate Wentzloff for Chair, supported by Balentine. Roll call motion
carries (Wentzloff recused).
Timmins nominated Rosa for Vice Chair, Rosa accepted.
Motion by Timmins to nominate Rosa for Vice Chair, supported by Feringa. Roll call motion
carries (no by Balentine, no by VanHouten, Rosa recused)
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Ballentine nominated Feringa for Vice Chair, supported by VanHouten. No motion made.
Timmins nominated Balentine for Secretary, Balentine accepted
Motion by Timmins to nominate Balentine for Secretary, supported by Rosa. Roll call motion
carries (Balentine recused)
2.

Introduction to Complete Draft Zoning Ordinance – procedures & review process
Winter informed he, Wolf, and Jocks have worked over the summer to create a draft
of the zoning ordinance for the PC to review. They will start with version 1 and after each
meeting he will take the revisions and incorporate them in for the next meeting. They will
also be posted on the website for the public to follow along. When making revisions, the PC
needs to decide how the changes will be done for each draft. They will begin with Articles
1-4. Once the ordinance is completed there will be a public hearing and recommendation
will be made to the board.
The PC agreed to have a special meeting on November 30 dedicated to working on the draft
zoning ordinance
Jeff Jocks suggested to have a method for the revisions that keeps tracks of what has been
changed. Winter will work on some options that will do this and present them at the meeting.

K.

PUBLIC COMMENT & OTHER PC BUSINESS: Open at 9:19 pm
Brian Kelley, Acme resident, voiced there is a lot of clay on the solar farm property and
wondered how they will manage it. He is concerned with the nitrate from the fertilizer getting in
the creek.
Public comment closed at 9:23 pm
1.

Planning & Zoning Administrator Report: Wolf informed the radio station who wanted the
satellite dish installed will still operate in the building but will not be putting up the dish. She has
reached out to the Watershed Center for Prism Power and has not heard from them on anything for or
against the project. At the December 14 meeting Lormax Stern would like to come back and be on
the agenda.

2.

Township Board Report: Jean Aukerman reported the board has starting a project for three SAD
districts on roads that are falling apart. She will keep everyone updated. They are looking at adult
recreational marihuana and have agreed to have a sub-committee to see what it might look like for
Acme Township.
Lindsey Wolf reported herself, Amy Jenema, Doug White, and Dave Hoxsie are on this committee.
They will make recommendations to the board based on the number of medical licenses Acme has
that might open recreational.
Jocks said the board decided to look at the good and bad of having adult use recreational
marihuana. They have not approved it but are looking at it as a possibility. There are a number of
issues that would need to be avoided and numerous steps to look at.

3.

Parks & Trails Committee: Marcie Timmins reported Wentzloff and Heffner are looking at
playground equipment and the committee has decided to work on getting swing sets. Jenema and
White are working with Lamott on maintenance that needs to be done for the parks.

ADJOURN: Motion by Timmins to adjourn, supported by Balentine. Roll call motion adjourned 9:31pm
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Planning and Zoning Staff Report No. 2020-03

To:

6042 Acme Road | Williamsburg, MI | 49690

Phone: (231) 938-1350 Fax: (231) 938-1510 Web: www.acmetownship.org
Acme Township Board of Trustees

From: Lindsey Wolf, Planning & Zoning Administrator

Date: February 18, 2020; revised 3.11. 2020; revised 10.5.2020; revised 11.2. 2020; revised 11.23.2020

Re:

Applicant:

Owner:

Address:
Parcel #:
Zoning:

Trailside Solar – Special Use/Site Plan Review
Jeremy Jones & Randy Wood
Prism Power Partners, LLC
430 E. 8th Street #5010
Holland, MI 49423
Kelly M. Hagen, Trustee
Hagan Law Offices, PLC
PO Box 6844
Traverse City, MI 49696

E M72 – not yet assigned

28-01-002-002-02 (28-01-002-002-00 on application – parcel no longer active)

B-3: Planned Shopping Center

Legal Description: COM 700' S OF N 1/4 CNR; W 334.72' TO SELY RR R/W; NELY ALG R/W TO PT N OF POB; S TO POB & W
234.4' OF E 1/2 OF E 1/2 OF NW 1/4 N OF RR R/W ALSO WITH PARCEL COM SE CNR SW 1/4 NW 1/4 SEC 6 T27N R9W TH N
300' TH N 46 DEG W 311.59' TH SW'LY 480' SLG E'LY RR R/W TH S 100' TO S SEC LN TH E 495' TO POB ALSO W 1/2 NW 1/4
LYING N OF RR R/W EX N 465' ALSO W 1/2 E 1/2 NW 1/4 LYING N OF RR R/W EX N 465' OF THE W 180' ALSO W 1/2 SW 1/4
EX RR R/W SEC 6 T27N R9W
Split on 02/13/2019 into 01-002-002-01, 01-002-002-02, 01-002-002-03;
Subject Property:

Acres: 89.79
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Existing Land Use: Undeveloped
Natural Features: Wooded, Yuba Creek, Wetlands

Adjacent Land Uses: North: Agricultural, Residential homes
Agricultural, Power Substation
Agricultural, Tribal Sovereign Land
South: Mobile Home Residential, Undeveloped
TART Trail
East: R1 One Family Coastal, Residential homes
B4 Material Processing & Warehousing, Lumber Yard
West: Agricultural, Undeveloped

Summary and Recommendation:
The applicant/owner is seeking a site plan review and special use permit in order to develop a 50-acre solar project
located south of M-72, east of Bates Road, and north of the TART Trail in the B:3 Planned Shopping Center district.
This proposed development is consistent the Acme Township Master Plan future land use map.

It’s important to clarify that a solar energy farm is not solely dedicated to farmland. A solar energy farm is defined
as follows: A utility-scale commercial facility that converts sunlight into electricity, whether by photovoltaics,
concentrating solar thermal devices or any other various experimental solar technologies for the primary purpose
of wholesale or retail sales of generated electricity off-site. Solar Energy Farms do not include small scale solar panels
or technologies installed at individual residential or commercial locations (e.g. roof or ground mounted solar panels)
that are used exclusively for private purposes and not utilized for any commercial resale of any energy, except for
the sale of surplus electrical energy back to the electric grid. These installations are permitted as “Accessory Use”
defined under Section 3.2.
A public hearing was originally held on May 26, 2020 and kept open to work with the applicant to satisfy outstanding
conditions. Due to the length of time between revised submission and for public awareness another hearing was
scheduled for November 9, 2020.
On November 9, 2020 the Planning Commission Recommended the following:
Motion by Rosa to approve special site plan permit (2020-01 Trailside Solar) and forward its findings
to the Acme Township Board of Trustees for final approval with the following conditions: The
following conditions to be imposed:
• Provide a landscaping letter of credit, bond, cash surety to the township prior to the
issuance of a land use permit (9.28 h).
• Applicable agency permits (Soil Erosion & MDOT) be obtained prior to the issuance of
a land use permit (9.28 i).
• Letter of credit, bond, cash surety for the cost of decommissioning to be approved by
the Board of Trustees (9.28.3 k) provided prior to the issuance of a land use permit.
• The stormwater maintenance plan and budget are recorded prior to the issuance of a
land use permit. The stormwater system is subject to periodic maintenance inspections
by the township engineer.
• Per the township engineer: once PV panel design and layout is finalized, a drawing
indicating the row spacing & minimum height shall be provided to the township.
• Provide notice of coverage from EGLE to the township.
• A copy of the as-builts be provide to the township for inspection prior to final
occupancy.
• Provide the township with correspondence from SESC that the agency has signed off
on each/ all phases.
• Creek monitoring would be report to the township prior to the construction, monthly
while project is under construction and quarterly for two years post construction. If
2

fertilizer is used on the property to be green phosphate free and approved for use near
bodies of water. Supported by Feringa. Roll call motion carried unanimously.
SUGGESTED MOTION FOR CONSIDERATION:
Pending confirmation from the Township Board that they find the environmental impact analysis submitted by
Atwell sufficient (9.28.3 d):

It is recommended that the Township Board approve Special Use/Site Plan Review (2020-01 Trailside Solar) and
forward its findings to the Acme Township Board of Trustees for final approval with the following conditions:
• Provide a landscaping letter of credit, bond, cash surety to the township prior to the issuance of a
land use permit (9.28h).
• The applicant shall work with a licensed landscape architect to determine the type of
environmentally friendly fertilizers that will be used on site and report those to the township prior
to the issuance of a land use permit. If fertilizer is used on the property to be green phosphate free
and approved for use near bodies of water.
• Applicable agency permits (Soil Erosion & MDOT) be obtained prior to the issuance of a land use
permit (9.28 i).
• Letter of credit, bond, cash surety for the cost of decommissioning is approved by the Board of
Trustees for $146,000 (9.28.3 k) and is provided to the township prior to the issuance of a land use
permit.
• The stormwater maintenance plan and budget are recorded prior to the issuance of a land use
permit. The stormwater system is subject to periodic maintenance inspections by the township
engineer.
• Per the township engineer: once PV panel design and layout is finalized, a drawing indicating the
row spacing & minimum height shall be provided to the township.
• Provide notice of coverage from EGLE to the township.
• A copy of the as-builts be provide to the township for inspection prior to final occupancy.
• Provide the township with correspondence from SESC that the agency has signed off on each/ all
phases.
• Creek monitoring shall be reported to the township prior to the construction, monthly while project
is under construction and quarterly for two years post construction.
Also listed at the end of this report a few discussion and actions items for the board to consider while they make
their recommendation.

Analysis:
Zoning Ordinance Review and Findings:
A solar energy farm is a use authorized by a special use permit (§6.10.3). The following articles and sections apply:
§ 7.2.6 M72 Overlay
§ 9.28 Solar Energy Farms
Article 8 Site Plan Review § 8.1.4 Application Requirements & 8.2 Standards for Site Plan Review
Article 9 Special Uses § 9.1.3 Basis for Determination (General Standards)

The tables below present the required elements for a special use/site plan review per the Zoning Ordinance, whether
included in the site plan drawing, written narrative, or both. Items that do not satisfy the standards required by the
Zoning Ordinance have been indicated with bold, red text.
§7.2.6 M72 Overlay

a.

Standard
No structure other than signs, utility structures, that are not
buildings, transfer stations or substations, shall be permitted
within 100 feet of the right of way of M72.

Finding
Satisfied: Project composed of utility structures including a
substation.
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§7.2.6 M72 Overlay
e.

Standard
One vehicle access allowed for each 400 feet of lot frontage of
M72.

§ 9.28 Solar Energy Farms

Standard
Minimum Lot Size: There is no minimum lot size. Each solar
energy farm is permitted as a use authorized by special use
permit which review will consider its compatibility with the
surrounding area.
b. Height Restrictions: All photovoltaic solar panels and support
structures located in a solar energy farm shall be restricted to a
maximum height of sixteen (16) feet when orientated at
maximum tilt.
c. Setbacks: All photovoltaic solar panels and support structures
associated with such facilities (excluding perimeter fencing)
shall be set back a minimum of fifty (50) feet from all property
lines. If the right-of-way exists as an easement, the fifty (50) foot
setback shall be measured from the edge of the easement. Solar
panels shall be kept at least two hundred (200) feet from an
existing residential dwelling, measured to the nearest point on
the residential structure. Any additional setback requirements
in this Ordinance that exceed this requirement shall be adhered
to, including but not limited to setbacks from streams, lakes, and
wetlands.
d. Maximum Lot Coverage: maximum lot coverage restrictions
shall not apply to the photovoltaic solar panels. Any other
regulated structures on the parcel are subject to the maximum
lot coverage restrictions of the underlying zoning district.
e. Safety/Access: A security fence (height and material to be
proposed and reviewed/approved through the special use
permit approval process) shall be placed around the perimeter
of the solar energy farm and electrical equipment. Knox boxes
and keys shall be provided at locked entrances for security
personnel access.
a.

f.

Noise: No solar energy farm shall exceed sixty (60) dBA as
measured at the property line.
g. Glare: Solar energy farm facilities shall be located or placed so
that concentrated solar glare shall not be directed toward or
onto nearby properties or right-of-ways at any time of the day.

Finding
Satisfied: One entry location approved by MDOT.

Finding
Satisfied: N/A - no minimum lot size

Satisfied: Sheet No. 12 indicates that the panels are a
maximum of 16’ in height at maximum tilt (30 degrees).
Satisfied: Sheet No. 02 indicates:
• A 50’ setback from all property lines.
• Solar panels are setback a minimum of 200’ from
existing residential dwellings
• Complies with the setback requirements of 7.2.6
M72 Overlay District.
• Grading will occur outside of the 25’ wetland
setback or 50’ highwater mark.
• Ecological buffers have been added Sheet No.02
and 04A
Satisfied: N/A – no maximum coverage

Satisfied: Sheet No. 02 and No. 13 indicate a 6’ high ranch
style security fence around the area of development. This
will allow the creek to continue to serve as a wildlife
corridor. The applicant originally had this around the entire
perimeter of the property crossing the creek at the western
end of the property. A knox box and keys approved by
Metro Fire shall/will be provided at the entrance gate per
2/25/20 review.
Satisfied: Refer to Sheet No. 02 for details
Satisfied: Narrative indicates there will be no glare/panels
are composed of materials that minimize glare. Applicant
notes that the pitch of the panels will be south facing, away
from M-72 and residential properties to the north.
Landscaping buffer will also help minimize potential glare
from surrounding properties that meets the standard of the
ordinance- particularly the area zoned for a (future)
manufactured housing community/important to retain
existing tree coverage to the south. The natural slope of the
property also helps divert glare.
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§ 9.28 Solar Energy Farms

Standard
h. Landscaping:
1. Plans: A plan view illustrating the landscape plan for the
entire project and a rendered view illustrating the view from
public rights-of-ways.
2. Species: A list of plant species meeting the standards of
Section 7.5.6(d) included on the drawings or as a separate
narrative.
3. Buffer: A twenty five (25) foot wide landscape buffer shall
consist of two (2) rows of staggered evergreen trees that at
planting shall be minimum of four (4) feet in height. If a solar
energy farm is adjacent to a residential dwelling or district, then
the minimum height shall be eight (8) feet at the time of
planting. The evergreen trees shall be spaced no more than
fifteen (15) feet apart on center, measured from the central
trunk of one tree to the central trunk of the next tree. The buffer
shall also consist of native grasses, wildflowers, or plants which
will provide wildlife and pollinator habitat, soil erosion
protection, and/or aid in strengthening the soil structure. The
buffer shall be required under the following conditions:
i. Along the property line adjacent to all residential zoning districts
ii. If solar panels are located within two hundred (200) feet of a public
road right-of-way.
iii. Along the property line for the portion of the project within a two
hundred (200) foot radius of a residential dwelling in a nonresidential
zoning district
4. Credit for Existing Conditions: Existing topographical features and
existing wooded areas may be accepted in lieu of or in combination
with the above by approval of the Planning Commission.
5. Planting Timeline: The required trees shall be planted between April
1st and September 15th. If construction of the solar energy farm begins
after August 15th, the required plantings shall be installed by May 1st
the following calendar year.
6. Financial Guarantee: A bond, letter of credit, or cash surety shall be
provided in the amount equal to one and one-half (1.5) times the cost
of the required plantings that the Township shall hold until the next
planting season.
7. Maintenance: The required plantings shall be continuously
maintained in a healthy condition. Dead evergreen foliage shall be
replaced.

i.

Local, State, and Federal Permits: Solar energy farms shall be
required to obtain all necessary permits and licensing from
Acme Township, Grand Traverse County, State of Michigan, and
U.S. Government as applicable prior to construction and shall
maintain any necessary approvals as required by the respective
jurisdictions or agencies.
Electrical Interconnections: All electrical interconnections or
distribution lines shall comply with all applicable codes and
standard commercial large-scale utility requirements. Use of
above ground transmission lines shall be prohibited within the
site.

Finding
Conditionally Satisfied: The landscape plan has been
updated to meet the native species planting requirements.
The plans have been updated to illustrate the required
buffering requirements and show existing vegetation.
A landscape plan prepared by a landscape architect has
been submitted per sheet 05A. No land use permit will be
issued until a bond, letter or credit, or cash surety is
provided in the amount equal to one and one-half (1.5)
times the cost of the required plantings.
Narrative indicates the planting timeline: The required trees
shall be planted between April 1st and September 15th. If
construction of the solar energy farm begins after August
15th, the required plantings shall be installed by May 1st the
following calendar year.
A maintenance plan to re-establish vegetation on eroded
slopes has been provided with the stormwater maintenance
plan. The applicant states that plantings shall be
maintained, and dead foliage will be replaced. Is there a
plan how/when these will be inspected?
The applicant shall work with a licensed landscape architect
to determine the type of environmentally friendly fertilizers
that will be used on site and report those to the township
prior to the issuance of a land use permit.

Conditionally Satisfied: Applicant narrative states all
necessary permits will be obtained. A land use permit will
not be issued until permits are obtained.
Soil Erosion – bond and permit required for construction;
preliminary sign off from agency
MDOT- driveway permit; preliminary sign off from agency.
The narratives states that the electric collection system
conveyed from array to the substation will be via
underground electrical power lines and fiber optic
communication. Planning & Zoning Department requests
as-builts to ensure compliance with zoning requirements.
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§ 9.28 Solar Energy Farms

Standard
9.28.3 Additional Special Use Criteria
a. Project Description and Rationale: Identify the type, size, rated
power output, performance, safety and noise characteristics of
the system including the transmission line/grid connection for
the project. Identify the project construction time frame,
project life, development phases (and potential future
expansions) and likely markets for the generated energy.

b. Analysis of On-Site Traffic: Estimated construction jobs and
estimated permanent jobs associated with the development.

c. Visual Impacts: Graphically demonstrate the visual impact of
the project using photos or renditions of the project with
consideration given to setbacks and proposed landscaping.
d. Environmental Analysis: Identify impacts on surface and
ground water quality and any impacts to established natural or
constructed drainage features in the area.

e. Waste: Identify any solid or hazardous waste generated by the
project.

f. Lighting: Provide photometric plans showing all lighting within
the facility. No light may adversely affect adjacent parcels. All
lighting shall conform to the requirements of Section 7.8 and
must be shielded from adjoining parcels. Light poles are
restricted to a maximum height of eighteen (18) feet.

g. Transportation Plan: Provide a proposed access plan during
construction and operational phases. Show proposed project
service road ingress and egress locations onto adjacent
roadways and the layout of facility service road system. Due to
infrequent access following construction, it is not required to
pave or curb solar energy farm access drives. It shall be
required to pave and curb any driveways and parking lots used
for occupied offices that are located on site.
h. Public Safety: Identify emergency and normal shutdown
procedures. Identify potential hazards to adjacent properties,
public right-of-ways and to the general public that may be
created.

Finding
Satisfied: Narrative states, “Trailside Solar intends to
produce 9 MW (AC) and directly interconnect with the
Consumers overhead transmission lines located near the
site. The solar facility is expected to generally operate
between 7AM to 10PM. As such, the specified equipment is
within the maximum sound limits of the ordinance, even
when measured at only 10 meters away. Inverter locations
for the design are all in excess of 10 meters from the
property lines.” As shown on sheet No. 02.
Satisfied: Narrative states, “The project is estimated to
bring in 81 local temporary construction jobs to the
community. The solar facility will not require any onsite
staff for operation but yearly maintenance to maintain
vegetation under the panels below 3 feet in height, snow
removal, and access road maintenance will provide some
seasonal local work.”
Satisfied: refer to pages 15-19 of narrative. Graphics
illustrate minimal to no visual impact/buffered by trees.
Conditionally Satisfied: Applicant has provided an
environmental impact (refer to appendix E; full report
included in the additional materials section). The township
engineer has reviewed the applicant’s environmental
analysis and confirms there is no direct outlet from the
basin to the wetlands or creek. A favorable review
regarding stormwater and soil erosion has been obtained
from the agencies. Does the board find these sufficient?
Satisfied: Narrative states, “The Trailside Solar project will
not generate any solid or hazardous waste. The solar
panels do not produce any waste or biproducts and are
chemically inert.”
Satisfied: Narrative states, “The project will not require any
lighting during the evening hours. The substation might
have one entrance light, likely located on the wall, that will
only be turned on when personnel will
need to be onsite during the evening. This light will be
directed down and shielded as to not disrupt any
neighboring parcels.” Please include this on the project asbuilts to ensure zoning compliance.
Satisfied: Narrative states, “The proposed solar facility will
not have any onsite personnel required to operate so the
site will not produce any traffic onto M-72 during
operation. During construction, the project will be accessed
via M-72 for construction deliveries. The site will not
require a parking lot.” Favorable review received by MDOT.
Satisfied: Narrative states it will be in compliance with the
National Electric Code, any project electrical hazards are
contained within the fenced area. There are mechanisms
in place to turn off when the grid goes down or is
tampered with.
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§ 9.28 Solar Energy Farms
i.

j.

Standard
Sound Limitations: Identify noise levels at the property lines of
the project when completed and operational.

Telecommunications Interference: Identify any
electromagnetic fields and communications interference that
may be generated.

k. Life of the Project and Final Reclamation: Describe the
decommissioning and final reclamation plan after the
anticipated useful life or abandonment/termination of the
project. This includes supplying evidence of an agreement with
the underlying property owner that ensures proper removal of
all equipment and restoration of the site within six (6) months
of decommissioning or abandonment of the project. To ensure
proper removal of the project upon
abandonment/termination, a bond, letter of credit or cash
surety shall be:
1. In an amount approved by the Township Board to be no less
than the estimated cost of removal and may include a
provision for inflationary cost adjustments;
2. Based on an estimate prepared by the engineer for the
applicant, subject to approval of the Township Board;
3. Provided to the Township prior to the issuance of a land use
permit; Used in the event the owner of the project or the
underlying property owner fails to remove or repair any
defective, abandoned or terminated project. The Township, in
addition to any other remedy under this Ordinance, may
pursue legal action to abate the violation by seeking to remove
the project and recover any and all costs, including attorney
fees.

Finding
Satisfied: Narrative states, “The Trailside Solar sound levels
at the perimeter of the site will all be significantly lower
than the required 60 dBA. The estimated sound levels at
the nearest property line to the inverters is approximately
25 dBA.” Also shown on Sheet No. 02.
Satisfied: Narrative states, “Trailside Solar will not
generate any electromagnetic fields off site and does not
have any above ground structures high enough to impact
microwave beam path communication signals.”
Conditionally Satisfied: Narrative states, “In compliance
with the ordinance requirements, Trailside Solar
understands the need to decommission the project in the
event of abandonment or end of life. Should the project
not be operated for a continuous period of 18 months, this
plan shall govern and provide financial support for its
removal within 6 months. In the event of
decommissioning, the scope shall include the removal of
structures, concrete, piping, facilities, and other project
related materials above grade and any structures belowgrade. All removed equipment shall be transported off site
and disposed of or recycled.
Trailside Solar estimates that the cost to decommission the
entire project will be $146,000 dollars net of recycling
benefits. Trailside Solar plans to enter into surety, bond, or
some other form of financial guarantee with Acme
Township to ensure that these funds are in place for
decommission in the unlikely event that Trailside Solar no
longer remains in operation.”
No land use permit will be issued until the amount of no
less than $146,000 for decommissioning is approved by the
Township Board; and a bond, letter of credit or cash surety
is provided to the township.

§8.1.4 Application Requirements
Item
Description
1.

2.
3.

Description of the environmental characteristics of the site
prior to development, i.e.: topography, soils, vegetative
cover, drainage, streams, creeks or ponds, as well as, the
delineation of these features on site
Types of uses and other man-made facilities
The number of: people to be housed, employed, visitors or
patrons and vehicular and pedestrian traffic.

Shown On Site
Plan

Written Documentation

Yes

Yes; soil borings provided (Refer
to appendix D)
Yes
Yes
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4.

Phasing of the project, including ultimate development
proposals.

5.

Natural features which will be retained, removed and/or
modified including vegetation, drainage, hillsides, streams,
wetlands, woodlands, wildlife and water.

6.

7.
8.
9.

10.
11.

12.

13.
14.
15.
16.

The description of the areas to be changed shall include
their effect on the site and adjacent properties. An aerial
photo may be used to delineate the areas of change.

The method to be used to serve the development with
water and sanitary sewer facilities
The location, size, and routing of water and sanitary sewer
facilities
Plans for storm water control and drainage, including
measures to be used during construction

Storm water calculations; and if requested storm water
modeling data.
If public sewers are not available to the site the applicant
shall submit a current approval from the health
department or other responsible public agency indicating
approval of plans for sewage treatment.
The method to be used to control any increase in effluent
discharge to the air or any increase in noise level
emanating from the site. Consideration of any nuisance
that would be created within the site or external to the site
whether by reason of dust, noise, fumes, vibration, smoke
or lights.
An indication of how the proposed use conforms to existing
and potential development patterns and any adverse
effects
Location of known Air Sheds and how the proposed use
impacts this natural feature.
Plans to control soil erosion and sedimentation.
Incorporation of low impact development storm water
technologies and other best management practices such
as, but not limited to, rain gardens, rooftop gardens,
vegetated swales, cisterns, permeable pavers, porous
pavement, and filtered storm water structures.

Yes –Soil Erosion
3 phases shown
on Sheet No.
03A, 03B, 03C
Yes – grading
plan Sheet No.
04A. Vegetated
areas outside of
area of
disturbance will
remain in their
natural state.

Yes; each phase will require a
sign off from Soil Erosion for
compliance.

Yes

Yes

Yes; each phase will require a
sign off from Soil Erosion for
compliance. Additional
requirements have been put in
place to protect Yuba Creek
(refer to review from SESC)

n/a

n/a

n/a

n/a

Yes Soil Erosion
3 phases shown
on Sheet No.
03A, 03B, 03C;
Stormwater
Control shown
on 04B.
Yes -Sheet No.
04B

Yes -applicant worked with
Gosling Czubak and SESC to
exceed current requirements
(refer to agency approvals)
Yes
n/a

Yes

Yes
n/a

n/a

Yes- SESC
preliminary
review provided

Yes

Yes

Yes
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17.

Type, direction, and intensity of outside lighting shown on a
photometric plan in compliance with exterior lighting
standards.
Location of any or required cross access management
easements.
Location of pedestrian and non-motorized facilities; if
required.
Landscaping plan
General description of deed restrictions and/or cross access
management easements, if any or required.
Name(s) and address(es) of person(s) responsible for
preparation of site plan drawings and supporting
documentation.
Sealed drawings from a licensed architect, engineer, or
landscape architect.

18.
19.
20.
21.
22.
23.

No

Yes

n/a
n/a
Yes
n/a

n/a

Yes

Yes

Yes

Yes

Agency Reviews
1.
2.
3.
4.
5.
6.

Soil Erosion and Sedimentation Control – obtained
Health Dept. Well & Septic (well) – not applicable
Grand Traverse Metro Fire Department – obtained
Gosling Czubak Storm Water Review –obtained
MDOT – obtained
EGLE – not required

§8.2 Standards for Site Plan Review
Standards for Site Plan Review
Standard
f. That the applicant may legally apply for site plan review.
g.

That all required information has been provided.

h.

That the proposed development conforms to all
regulations of the zoning district in which it is located
and all other applicable standards and requirements of
this ordinance, including but not limited to all
supplementary regulations.

i.

That the plan meets the requirements of Acme
Township for fire and police protection, water supply,
sewage disposal or treatment, storm, drainage, and
other public facilities and services.
That the plan meets the standards of other
governmental agencies where applicable, and that the
approval of these agencies has been obtained or is
assured.
That natural resources will be preserved to a maximum
feasible extent, and that areas to be left undisturbed
during construction shall be so indicated on the site
plan and at the site per se.

j.

k.

Finding
Satisfied: The Applicant is authorized by the owner of the property
to apply
Conditionally Satisfied: Per Application requirements the
following items need to be addressed prior to the issuance of a
land use permit:
§9.28 h, i
§9.28.3: d, k
Conditionally Satisfied: Applicant has provided an environmental
impact (refer to appendix E; full report included in the additional
materials section). The township engineer has reviewed the
applicant’s environmental analysis and confirms there is no direct
outlet from the basin to the wetlands or creek. A favorable
review regarding stormwater and soil erosion has been obtained
from the agencies. Does the board find these sufficient?
Satisfied: The township engineer has reviewed the applicant’s
environmental analysis and stormwater plan and confirms there is
no direct outlet from the basin to the wetlands or creek.
Satisfied

Satisfied: Areas of disturbance will be limited to the extent
necessary for construction (51 acres sheet No. 1).
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Standards for Site Plan Review
Standard
l. That the proposed development property respects
floodways and flood plains on or in the vicinity of the
subject property.
m. That the soil conditions are suitable for excavation and
site preparation, and that organic, wet, or other soils
which are not suitable for development will either be
undisturbed, or modified in an acceptable manner.
n. That the proposed development will not cause soil
erosion or sedimentation problems.
o. That the drainage plan for the proposed development
is adequate to handle anticipated storm water runoff,
and will not cause undue runoff onto neighboring
property or overloading of water courses in the area.
p.
q.
r.

s.
t.

u.

That grading or filling will not destroy the character of
the property or the surrounding area, and will not
adversely affect the adjacent or neighboring properties.
That structures, landscaping, landfills or other land uses
will not disrupt air drainage systems necessary for
agricultural uses.
That phases of development are in a logical sequence,
so that any one phase will not depend upon a
subsequent phase for adequate access, public utility
services, drainage, or erosion control.
That the plan provides for the proper expansion of
existing facilities such as public streets, drainage
systems, and water and sewage facilities.
That landscaping, fences or walls may be required when
appropriate to meet the objectives of this Ordinance.

That parking layout will not adversely affect the flow of
traffic within the site, or to and from the adjacent
streets.
v. That vehicular and pedestrian traffic within the site, and
in relation to streets and sidewalks serving the site, shall
be safe and convenient.
w. That outdoor storage of garbage and refuse is
contained, screened from view, and located so as not
be a nuisance to the subject property or neighboring
properties.
x. That the proposed site is in accord with the spirit and
purpose of this Ordinance, and not inconsistent with, or
contrary to, the objectives sought to be accomplished
by this Ordinance and the principles of sound planning.

Finding
Not Applicable – No floodplains present
Satisfied

Satisfied
Satisfied: The township engineer has reviewed the applicant’s
environmental analysis and stormwater plan and confirms there
is no direct outlet from the basin to the wetlands or creek. The
stormwater system is built to handle a 200 year storm – above
the 100 year standard.
Satisfied
Not Applicable
Satisfied: SESC phasing plan approved

Not Applicable
Conditionally Satisfied: No land use permit will be issued until a
bond, letter or credit, or cash surety is provided in the amount
equal to one and one-half (1.5) times the cost of the required
plantings. The applicant shall work with a licensed landscape
architect to determine the type of environmentally friendly
fertilizers that will be used on site and report those to the township
prior to the issuance of a land use permit.
Satisfied: No impact/no changes to existing parking
Satisfied: No changes to existing parking; enough spaces to
accommodate addition
Satisfied: No garbage generated regularly on site

Satisfied: A solar energy farm is a use authorized by a special use
permit (§6.10.3). The future land use map has this area reserved
for light industrial and warehousing which allows this use with the
authorization of a special use permit/consistent with the master
plan.
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§ 9.1.3 Special Uses – Basis For Determination (General Standards)
Standard
Finding
a. General Standards:
1. Be designed, constructed, operated and maintained so Conditionally Satisfied: Applicant has provided an environmental
as to insure that public services and facilities affected impact (refer to appendix E; full report included in the additional
by a proposed land use or activity will be capable of materials section). The township engineer has reviewed the
accommodating increased service and facility loads applicant’s environmental analysis and confirms there is no direct
caused by the land use or activity to protect the natural outlet from the basin to the wetlands or creek. A favorable
environment and conserve natural resources and review regarding stormwater and soil erosion has been obtained
energy to insure compatibility with adjacent uses of from the agencies. Does the board find these sufficient?
land, and to promote the use of land in a socially and
economically desirable manner.
2. Be designed to protect natural resources, the health, Conditionally Satisfied: Applicant has provided an environmental
safety, and welfare and the social and economic well- impact (refer to appendix E; full report included in the additional
being of those who will use the land use or activity materials section). The township engineer has reviewed the
under consideration, residents and landowners applicant’s environmental analysis and confirms there is no direct
immediately adjacent to the proposed land use or outlet from the basin to the wetlands or creek. A favorable review
activity, and the community as a whole.
regarding stormwater and soil erosion has been obtained from the
agencies. Does the board find these sufficient?
3. Be related to the valid exercise of the police power, and Satisfied: Requirements of §9.28, 9.28.3, 8.1.4, 8.2,and §9.1.3 are
purposes which are affected by the proposed use or a valid exercise of the police power.
activity.
4. Be necessary to meet the intent and purpose of the Satisfied: The solar field request in this application is consistent
zoning ordinance, be related to the standards with the Intent and Purpose of the Solar Farm article in the Acme
established in the ordinance for the land use or activity Township Zoning Ordinance and Master Plan future land use map.
under consideration, and be necessary to insure
compliance with those standards.
5. Meet the standards of other governmental agencies Satisfied
where applicable, and that the approval of these
agencies has been obtained or is assured. The applicant
shall have the plan reviewed and approved by the
Grand Traverse Metro Fire Department prior to the
review by the Planning Commission.
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§ 9.1.3 Special Uses – Basis For Determination (General Standards)
Standard
b. Conditions:
•
The Planning Commission may recommend, and the
Township Board may impose, reasonable conditions
on any special use permit. The Township Board may
choose to delete any condition recommended by the
Planning Commission, and also may choose to impose
a condition regardless of whether the Planning
Commission recommended it. The conditions may
•
include conditions necessary to insure that public
services and facilities affected by a proposed land use
•
or activity will be capable of accommodating increased
service and facility loads caused by the land use or
activity, to protect the natural environment and
conserve natural resources and energy, to insure
•
compatibility with adjacent uses of land, and to
promote the use of land in a socially and economically
desirable manner. Conditions imposed shall:
•

1.

Be designed to protect natural resources, the health,
safety, and welfare, as well as the social and economic
well-being, of those who will use the land use or
activity under consideration, residents and landowners
immediately adjacent to the proposed land use or
activity, and the community as a whole.

2.

Be related to the valid exercise of the police power
and purposes which are affected by the proposed use
or activity.
Be necessary to meet the intent and purpose of the
zoning requirements, be related to the standards
established in the zoning ordinance for the land use or
activity under consideration, and be necessary to
ensure compliance with those standards. The breach
of any condition shall be grounds for revoking the
special use permit.

3.

Finding
Provide a landscaping letter of credit, bond, cash surety
to the township prior to the issuance of a land use permit
(9.28 h). The applicant shall work with a licensed
landscape architect to determine the type of
environmentally friendly fertilizers that will be used on
site and report those to the township prior to the issuance
of a land use permit.
Applicable agency permits (Soil Erosion & MDOT) be
obtained prior to the issuance of a land use permit 9.28 i)
Pending confirmation from the Township Board that they
find the environmental impact analysis submitted by
Atwell and comments from Gosling Czubak sufficient
(9.28.3 d)
Letter of credit, bond, cash surety for the cost of
decommissioning for $146,000 has been approved by
the Board of Trustees (9.28.3 k)and will be provided to
the townshi prior to the issuance of a land use permit.
The stormwater maintenance plan and budget are
acceptable and are recorded prior to the issuance of a
land use permit. The stormwater system is subject to
periodic maintenance inspections by the township
engineer.
• Per the township engineer: once PV panel design and
layout is finalized, a drawing indicating the row spacing
& minimum height shall be provided to the township.
• Provide notice of coverage from EGLE to the township.
• A copy of the as-builts be provide to the township for
inspection prior to final occupancy.
• Provide the township with correspondence from SESC
that the agency has signed off on each/all phases.
•
Creek monitoring would be report to the township prior
to the construction, monthly while project is under
construction and quarterly for two years post
construction.
Conditionally Satisfied: : Applicant has provided an environmental
impact (refer to appendix E; full report included in the additional
materials section). The township engineer has reviewed the
applicant’s environmental analysis and confirms there is no direct
outlet from the basin to the wetlands or creek. A favorable review
regarding stormwater and soil erosion has been obtained from the
agencies. Does the board find these sufficient? (9.28.3 d)
Satisfied: The condition(s) proposed area valid exercise of the
police power
Conditionally Satisfied: Applicant has provided an environmental
impact (refer to appendix E; full report included in the additional
materials section). The township engineer has reviewed the
applicant’s environmental analysis and confirms there is no direct
outlet from the basin to the wetlands or creek. A favorable review
regarding stormwater and soil erosion has been obtained from the
agencies. Does the board find these sufficient? (9.28.3 d)
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§ 9.1.3 Special Uses – Basis For Determination (General Standards)
Standard
Finding
c. Performance Guarantee:
Satisfied: No performance guarantee recommended at this time.
To ensure compliance with the ordinance and any conditions A bond will be required to obtain a permit from soil erosion.
imposed, the Township Board may require that a cash
deposit, certified check, irrevocable letter of credit, or surety
bond acceptable to the Township covering the estimated
cost of improvements be deposited with the Township Clerk
to ensure faithful completion of the improvements. The
performance guarantee shall be deposited at the time of the
issuance of the special use permit. The Township shall not
require the deposit of the performance guarantee until it is
prepared to issue the permit. If requested by the holder of
the special use permit, the Township shall rebate any cash
deposits in reasonable proportion to the ratio of work
completed on the required improvements as work
progresses. This paragraph shall not apply to improvements
for which a performance guarantee has been deposited
under the Land Division Act.

FOR DISCUSSION:
• Taxation – revenue, where does it come from; examples of statutes? Any recent or pending legislation?
• Environmental Impact Analysis – does the board find Atwell’s report and Gosling Czubak’s statement that
there will be no direct outlet to the creek sufficient to satisfy the potential impact on the creek?
• Fees for land use permit – if this project went by the current schedule of fees for CM development ($2 for
100 SF of land use) $2 x 50 acres would be over $40K in permit fees. It would be beneficial to recommend a
fee for solar developments (perhaps per acre) for the board to incorporate into the current schedule of
fees.
• The applicant has supplied some correspondence citing some other project examples for your review found
at the end of this staff report.
ACTION ITEMS:
•

Board approval of cost for decommissioning $146,000 – No land use permit will be issued until the amount
of no less than $146,000 for decommissioning is approved by the Township Board; and a bond, letter of
credit or cash surety is provided to the township.

SUGGESTED MOTION FOR CONSIDERATION:
Pending confirmation from the Township Board that they find the environmental impact analysis submitted by
Atwell sufficient (9.28.3 d):

It is recommended that the Township Board approve Special Use/Site Plan Review (2020-01 Trailside Solar) and
forward its findings to the Acme Township Board of Trustees for final approval with the following conditions:
• Provide a landscaping letter of credit, bond, cash surety to the township prior to the issuance of a
land use permit (9.28h).
• The applicant shall work with a licensed landscape architect to determine the type of
environmentally friendly fertilizers that will be used on site and report those to the township prior
to the issuance of a land use permit. If fertilizer is used on the property to be green phosphate free
and approved for use near bodies of water.
• Applicable agency permits (Soil Erosion & MDOT) be obtained prior to the issuance of a land use
permit (9.28 i).
• Letter of credit, bond, cash surety for the cost of decommissioning is approved by the Board of
Trustees for $146,000 (9.28.3 k) and is provided to the township prior to the issuance of a land use
permit.
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•
•
•
•
•
•

The stormwater maintenance plan and budget are recorded prior to the issuance of a land use
permit. The stormwater system is subject to periodic maintenance inspections by the township
engineer.
Per the township engineer: once PV panel design and layout is finalized, a drawing indicating the
row spacing & minimum height shall be provided to the township.
Provide notice of coverage from EGLE to the township.
A copy of the as-builts be provide to the township for inspection prior to final occupancy.
Provide the township with correspondence from SESC that the agency has signed off on each/ all
phases.
Creek monitoring shall be reported to the township prior to the construction, monthly while
project is under construction and quarterly for two years post construction.
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Trailside Solar - Township Board of Trustees Pre-Meeting Review
11/23/20
During the planning commission meeting on November, 9th, 2020, Ms. Aukerman brought up several questions
regarding the difficulty level of this site relative to other projects that the project team has worked on. Although the
topography of the Trailside Solar project site requires extensive civil work, the project is not unique in its need to
control stormwater, mitigate soil erosion and sedimentation issues during construction, and protect adjacent
waterways. In fact, the project is in many ways less complicated since existing wetlands are to be protected and
setback from (rather than mitigated and impacted by construction activities directly).
Below are some examples of challenging sites that the Trailside Solar project team has been responsible for:
Arcadia Ridge Johnson Creek:
Atwell designed and permitted the Arcadia Ridge subdivision in Northville Township, Wayne County, Michigan.
The project included wetland impacts and mitigation, cold water trout stream crossing impacts (Johnson Creek) and
mitigation, and floodplain impacts which required compensatory excavation. The wetland mitigation was designed
by Atwell and built adjacent to Johnson Creek to act as a natural filtration buffer to improve stormwater quality to
the local watershed. Additionally, the project included the improvement of approximately 1,200 feet of the Johnson
Creek which is a cold water trout stream. The stream improvements were designed to improve aquatic habitat for the
listed redside dace (Clinostomus elongates) minnow and the brown trout (Salmo trutta). The improvements also
helped to alleviate much of the erosive velocity near the stream banks and to facilitate development of a floodplain
shelf or low flow channel. The improvements included lunker structures, j-hooks and cross vanes.

The Ponds at Lakewood Condominiums:
Atwell designed and permitted the Ponds at Lakewood condominiums in Ypsilanti Township, Washtenaw County,
Michigan. The project included wetland impacts and mitigation, upland restoration, fish stocking, threatened and
endangered species habitat creation and restoration, relocation of the State threatened Blanchard’s cricket frog (Acris
blanchardi).
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LG Chem:
Atwell conducted a state-wide search for a suitable industrial site for the LG Chem lithium-ion battery plant that
resulted in the identification of four suitable sites within Allegan, Oakland, and Wayne counties, Michigan. Based
on Atwell’s due diligence and site selection process the site located in Allegan County was determined to be the
most suitable due to multiple criteria including local zoning/permitting regimes, parcel size, location, impacts to the
natural resources, constructability, and proximity to major transportation thoroughfares. The chosen site in Allegan
County was approximately 69-acres and dominated by sandy soils which required a robust soil erosion and
sedimentation control plan and stormwater management plan.
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Electric City Solar:
Atwell designed and permitted the Electric City Solar site for Prism located in Sturgis, Michigan. Atwell’s scope of
work included a wetland delineation, threatened and endangered species habitat assessment, site planning,
stormwater management plans, soil erosion and sedimentation control plans and construction monitoring and
wetland/stream avoidance. This project is sited within largely agricultural land uses which included wetlands and an
adjacent stream/county drain. Atwell was able to design and permit the site in a way to avoid all direct impacts to
wetlands and the adjacent stream/county drain.

King Court:
Atwell designed and permitted the approximately 22-acre Kings Court mobile home community located in Grand
Traverse County, Michigan. The site topography had approximately 30-foot elevation change across the site and is
approximately 1,400 feet east of the Boardman River and was composed of somewhat sandy soils. The change in
elevation over the site, soil type, location near the Boardman River, and large scale earth change during construction
required a soil erosion and sedimentation control plan and stormwater management plan.
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Frenchtown Township Walmart:
Atwell designed and permitted the approximately 31-acre Walmart located in Frenchtown Township, Monroe
County, Michigan. This project included the redevelopment of an old commercial property, wetland impacts,
wetland mitigation, and is located directly adjacent to adjacent to Little Sandy Creek. The wetland mitigation and
stormwater management system is located near the Little Sandy Creek to improve stormwater quality to the local
watershed.

We welcome an opportunity to discuss the details of these projects to ensure you are comfortable with our team’s
experience and in ensuring this project will be a success for the community.
Sincerely,
Jeremy Jones
Managing Partner
Jeremy @prismpowerpartners.com
630.276.6814
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An application has been received by Prism Power Partners, LLC, 430 E. 8th
Street, Holland, MI 49423, on behalf of Kelly M. Hagan, PO Box 6844, Traverse
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51-acre
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the Acme Township Zoning Ordinance to the Township Board, which will
subsequently take appropriate action on the application.
Applications may be inspected at the Acme Township Hall between 7:30 a.m. and
6:00 p.m. Monday through Thursday. The application materials will also be
available on the Acme Township website www.acmetownship.org as an
attachment to the agenda and minutes of the meeting(s) at which they are
discussed. If you are planning to attend and require any special assistance, please
notify Cathy Dye, Township Clerk, within 24 hours of the meeting at 938-1350.
Written comments may be directed to:
Lindsey Wolf, Planning & Zoning Administrator
6042 Acme Rd, Williamsburg, MI 49690, (231) 938-1350,
zoning@acmetownship.org
October 23, 2020 – 1T

555016

BIRDSEY DANIEL J & MARGARET E

BIRDSEY JOSEPH L

PO BOX 926

6076 M 72 E

PRESTON WA 98050

WILLIAMSBURG MI 49690

BIRDSEY JOSEPH LEE

SMITH JENNIFER

6076 M 72 E

PO BOX 6243

WILLIAMSBURG MI 49690

TRAVERSE CITY MI 49696

CONSUMERS ENERGY

USA IN TRUST FOR GT BAND OF OTTAWA

ONE ENERGY PLAZA

2605 N WEST BAYSHORE DR

JACKSON MI 49201

SUTTONS BAY MI 49682

WILHELM ROBERT

HOXSIE DAVID S & SANDY K

6243 E M 72

6259 M 72 E

WILLIAMSBURG MI 49690

WILLIAMSBURG MI 49690

SIEVERS ALFRED A TRUSTEE

KIPLEY JILL A ETAL

SIEVERS ALFRED A TRUST

4085 CIRLCE VIEW

PO BOX 616
WASHINGTON MI 48094

WILLIAMSBURG MI 49690

VILLAGE AT AUGUSTA TERRACE LLC

HAGAN KELLY M TRUSTEE

3154 SILVER FARMS LN

US BANKRUPTCY COURT

TRAVERSE CITY MI 49684

PO BOX 6844
TRAVERSE CITY MI 49696

MARSHVIEW PROPERTIES LLC

QUEST IRA INC

1630 NORTH HIDDEN FALLS CT

FBO DEAN BAKER IIRA

DE PERE WI 54115

STE 100
17171 PARK ROW
HOUSTON TX 77084

STATE OF MICHIGAN

KINSEY PETER S

DEPT OF TRANSPORTATION

6436 E M 72

P O BOX 30050
LANSING MI 48909

WILLIAMSBURG MI 49690

LINDSEY CLAIRE J

GEE GARY D & KATHLEEN E

6767 BATES RD

6442 M 72 E

WILLIAMSBURG MI 49690

WILLIAMSBURG MI 49690-9706

CSX TRANSPORTATION
TAX DEPT - C910
500 WATER ST
JACKSONVILLE FL 32202

Submittal Date:
September 11th, 2020

Trailside Solar

SPECIAL USE PERMIT APPLICATION

PREPARED FOR:

Acme Township

PREPARED BY:

Prism Power Partners LLC

PRISM POWER PARTNERS LLC

|

430 E. 8th Street

|

Holland, MI 49423

PRISM POWER PARTNERS LLC
TRAILSIDE SOLAR

Special Use Permit Application
ACME TOWNSHIP

TABLE OF CONTENTS
I. PROJECT INTRODUCTION.................................................................................................... 2
II. SPECIAL USE PERMIT REQUIREMENTS .................................................................................. 2
1)
2)
3)
4)
5)
6)
7)
8)

SUBMITTAL REQUIREMENTS ................................................................................................................................ 2
SPECIAL USE PERMIT APPLICANT IDENTIFICATION .............................................................................................. 2
SITE PLAN ............................................................................................................................................................. 3
SECTION 9.28 SOLAR ENERGY STANDARDS .......................................................................................................... 3
SECTION 9.28.3 ADDITIONAL SPECIAL USE CRITERIA ..........................................................................................14
SECTION 9.1.3 BASIS FOR DETERMINATION .......................................................................................................21
SECTION 8.1.4 APPLICATION REQUIREMENTS ………………………………………………………………………………………………22
SECTION 8.2 STANDARDS FOR SITE PLAN REVIEW ………………………………………………………………………………………….28

1)
2)
3)
4)

CERTIFICATIONS……………………………………………………………………………………………………………………………………………..30
CONSTRUCITON CODES AND INTERCONNECTION STANDARDS………………………………………………………………………31
DESCRIPTION OF PROPOSED FACILITIES………………………………………………………………………………………………………….31
CONSTRUCTION SCHEDULE…………………………………………………………………………………………………………………………….31

III. ADDITIONAL INFORMATION……………………………………………………………………30

IV. CONCLUSION…………………………………………………………………………………….32

APPENDICES
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:

Acme Township Special Use Permit Application
SUP Site Plan
Approval Letters
Soil Boring Data
Previous SUP Meeting Q&A

Page: 1 of 32

PRISM POWER PARTNERS LLC
TRAILSIDE SOLAR

Special Use Permit Application
ACME TOWNSHIP

I. PROJECT INTRODUCTION
Prism Power Partners LLC (Prism Power Partners) is a renewable energy project developer focused on
developing strong relationships with communities and energy suppliers in the interest of competitive energy
prices and environmental sustainability. Prism’s founders have developed several hundred solar projects and
over 100MW of energy storage across North America and bring in-house capability for real estate development,
utility interconnection, design and engineering, power marketing, and financing. This broad capability allows
Prism to develop projects more efficiently and with a higher rate of success.
According to the financial advisory and advisory firm Lazard, the cost of solar energy has dropped 85% since
2009 and renewables are now considered the cheapest available source of electricity, even without subsidies.
But beyond the obvious financial, diversification, and sustainability benefits of solar power, solar is also a
powerful tool for creating local economic development.
Prism works with Michigan based vendors whenever possible. In many cases this includes Michigan based
Engineering, Procurement, and Construction firms, as well as Michigan based manufacturers of racking and
pilings. Onsite construction labor including skilled electricians is typically sourced from the local worker pools.
According to the Center for Public Policy at the University of Tennessee, “It should also be noted that the solar
industry has historically produced more jobs per megawatt-hour than any other energy industry.” Based on their
data, this amounts to 7.45 to 10.5 jobs per megawatt of installed PV capacity compared to 1 job per megawatt
for coal and 0.95 jobs per megawatt for natural gas.
The Trailside Solar project will include a 9 MW AC photovoltaic array that will cover approximately 50 Acres in
Acme Township. The site is located south of M-72 just east of Bates Road, north of the Traverse Area Recreation
Trail (TART). The solar project will supply clean renewable energy for approximately 3,600 homes. As illustrated
throughout this application narrative, Prism Power Partners has been very diligent in designing a facility that
meets or exceeds the requirements of the Acme Township Zoning Ordinance. Based on the University of
Tennessee data, the Trailside Solar project would be expected to generate approximately 81 jobs.

II. SPECIAL USE PERMIT REQUIREMENTS
Per section 9.1 General Standards of the Acme Township Zoning Ordinance, Prism Power Partners has provided
the Zoning Administrator with this application package which meets the data required for a SUP submittal.
1)

SUBMITTAL REQUIREMENTS
An application for a special use permit will be submitted to the Zoning Administrator in the form
established by the Township. This application package, including the SUP application form supplied by the
Township Zoning Administrator, and associated SUP plan set meets all of the requirements in Section 8.2.3
of the zoning ordinance as demonstrated throughout this project narrative. A copy of the Trailside
Township Special Use Permit application can be found in Appendix A.

2)

SPECIAL USE PERMIT APPLICANT IDENTIFICATION
Project Developer:
Prism Power Partners LLC
430 E. 8th Street #5010
Holland, MI 49423
Jeremy Jones; Randy Wood
(312) 330-5014
info@prismpowerpartners.com

Trailside Solar (TART Solar LLC):
430 E. 8th Street #5010
Holland, MI 49423
Parcel Tax ID: 01-002-002-00
Acme Township
Grand Traverse County, Michigan
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SITE PLAN
Prism Power Partners has prepared a SUP site plan which conforms to section 8.1.4 of the Acme Township
Zoning Ordinance. A reduced 11”x17” site plan can be found in Appendix B.

4)

SECTION 9.28 SOLAR ENERGY FARMS
9.28.1 INTENT AND PURPOSE:
Trailside Solar facility will provide a clean alternative energy source for the local community and has the
capability to increase the reliability of the local energy grid. The solar project has been developed in
such a way that the associated placement, installation, and construction activities for solar energy farm
will protect the public health, safety, environment, and welfare of the local community. The Trailside
Solar project is designed to be low impact. Installation activities of the solar array foundations will be
simply pile driven I-beams. Vegetation planted and seeded underneath the array will have a maximum
growth height of approximately 3 feet reducing regular maintenance activities. This vegetation will help
to promote infiltration of storm water and slow down the flow to the onsite storm water infiltration
system. The Trailside Solar facility will be fully enclosed in a safety fence that will ensure public safety
and make sure that no one will enter the site unintendedly. Prism Power Partners will follow all
regulations established for solar energy facilities, as well as all local, State, and Federal regulations.
9.28.2 STANDARDS:
a. Will be in accordance to the minimum lot size.
Per the ordinance, there is no minimum lot size.
b. Will conform to the maximum height restriction.
The proposed facility’s photovoltaic solar panels and support structures will not exceed the
maximum height of 16’ when orientated at maximum tilt.
c. Will be within the required setbacks.
The Trailside Solar facility will adhere to the required setbacks of the Acme Township zoning
ordinance. The Trailside Solar photovoltaic panels and support structures shall be set back 50
feet from property lines, as well as 50 feet from any existing rights-of-way. PV panels will be
placed at least 200 feet from any residential dwelling, measured from the nearest point of the
residential structure. Grading will only occur outside of the greater of 25’ from wetlands or 50’
from stream ordinary high-water mark.
d. Will adhere to maximum lot coverage.
Per the ordinance, maximum lot coverage restrictions will not apply to the photovoltaic solar
panels.
e. Will have a security fence surrounding all solar energy farm and electrical equipment.
Trailside Solar facility will be completely enclosed in a perimeter security fence, but will leave
wetlands and Yuba Creek unfenced for purposes of not restricting wildlife crossing. The security
fence will be a ranch style, consisting of fence posts and a grid mesh wire, approximately 6 feet
in height. The fencing will include Knox boxes and keys shall be provided at locked entrances for
security and emergency access. Prism has recently constructed similar fencing at another
Michigan solar farm, with great results. This fencing matches local orchard aesthetics and
blends into the environment.

Page: 3 of 32

PRISM POWER PARTNERS LLC
TRAILSIDE SOLAR

Special Use Permit Application
ACME TOWNSHIP

Similar fencing as installed at Prism’s 19MW Electric City Solar project in Sturgis, MI.
f.

Will not exceed 60 dBA as measured at property line.
The proposed use of the Trailside Solar facility will not exceed 60 dBA measured from the
nearest property line as demonstrated on the SUP site plan.

g. Will ensure there will be no solar glare to nearby properties or right-of-ways at any time of
day.
Trailside Solar has been designed to minimize any concentrated solar glare to nearby properties
or rights-of-way at any time of day. The glass of the array will have a coating or texture
specifically intended to minimize any potential glare. Examples of typical albedo (solar
reflectivity) ratios are Bare Soil (0.17), Desert Sand (0.40), Fresh snow (0.85), and building glass
(.60), while Solar Glass measures at 0.56. Finally, the general pitch of the site will be south
facing, away from M-72 and residential properties to the north.
h. Will include a proposed landscape plan prepared by a licensed landscape architect.
The Trailside Solar permit application has included a landscape plan prepared by a licensed
landscape architect. The landscape plan ensures that the proposed facility is appropriately
landscaped in relation to adjacent land uses and right-of-ways. The landscape plan meets the
following standards:
1. Illustrates the landscape plan of the entire project, as well as a rendered view illustrating
the view from public right-of-ways (M-72).
2. Includes ISN approved plant species on the drawings.

Page: 4 of 32

PRISM POWER PARTNERS LLC
TRAILSIDE SOLAR

Special Use Permit Application
ACME TOWNSHIP

The Trailside Solar team has worked closely with the Northwest Michigan Invasive Species
Network to develop a seed mix design that will promote pollination with robust forbs,
reduce erosion with deep rooted grasses and sedges for sandy soils, and include
stormwater “liking” species, all while being completely ISN compliant and including species
native to Michigan. Our landscape plan designates four separate seed mix designs to
maximize these characteristics in the areas that need specialized ratios.
Trailside Solar Dry Prairie Array Pollinator Seed Mix
Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Bromus kalmii

Prairie Brome

n/a



Grasses

Elymus hystrix

Bottelbrush Grass

n/a



Grasses

Elymus villosus

Silky Wild Rye

n/a



Grasses

Festuca subverticillata

Nodding Fescue

n/a



Grasses

Koeleria macrantha

Junegrass

n/a



Grasses

Schizachyrium scoparium

Little Bluestem

n/a



Grasses

Sporobolus heterolepis

Prairie Dropseed

n/a



Sedges

Carex bicknellii

Bicknell’s Sedge

n/a



Sedge

Carex radiata

Eastern Star Sedge

n/a



Sedge

Carex sprengelii

Long-Beaked Sedge

n/a



Forbs

Achillea millefolium

Yarrow

Summer



Forbs

Aquilegia canadensis

Columbine

Spring



Forbs

Asclepias tuberosa

Butterfly Milkweed

Summer



Forbs

Chamaecrista fasciculata

Partridge Pea

Fall



Forbs

Dalea purpurea

Purple Prairie Clover

Summer



Forbs

Lupinus perennis

Wild Lupine

Spring



Forbs

Monarda punctata

Spotted Bee Balm

Summer



Forbs

Penstemon gracilis

Slender Beardtongue

Spring



Forbs

Potentilla arguta

Prairie Cinquefoil

Summer



Forbs

Rudbeckia hirta

Black Eyed Susan

Summer



Forbs

Solidago nemoralis

Gray Goldenrod

Fall



Forbs

Symphyotrichum lateriflorum

Calico Aster

Fall



Forbs

Symphyotrichum oolentangiense

Sky Blue Aster

Fall



Forbs

Tradescantia ohiensis

Ohio Spiderwort

Spring



Forbs

Verbena stricta

Hoary Vervain

Summer



Forbs

Zizia aurea

Golden Alexanders

Spring



Type

Scientific Name

Trailside Solar Frontage Native Grass Seed Mix
Common Name

Bloom Season

On ISN List

Grasses

Andropogon gerardii

Big Bluestem

n/a



Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Elymus canadensis

Canada Wild Rye

n/a



Grasses

Koeleria macrantha

Junegrass

n/a



Grasses

Schizachyrium scoparium

Little Bluestem

n/a



Grasses

Sporobolus heterolepis

Prairie Dropseed

n/a
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Trailside Solar Infiltration/Sediment Basin Seed Mix
Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Andropogon gerardii

Big Bluestem

n/a



Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Elymus canadensis

Canada Wild Rye

n/a



Grasses

Panicum virgatum



Sorghastrum nutans

Switchgrass
Indian Grass

n/a

Grasses

n/a



Grasses

Spartina pectinata

Prairie Cord Grass

n/a



Sedges

Carex comosa

Bottlebrush Sedge

n/a



Sedges

Carex crinita

Fringed Sedge

n/a



Sedges

Carex retrorsa

Knotsheath Sedge

n/a



Sedges

Scirpus cyperinus

Woolgrass

n/a



Forbs

Aquilegia canadensis

Columbine

Spring



Forbs

Anemone canadensis

Canada Anemone

Spring



Forbs

Asclepias incarnata

Marsh Milkweed

Summer



Forbs

Asclepias syriaca

Common Milkweed

Summer



Forbs

Bidens cernua

Nodding Beggar-Ticks

Summer



Forbs

Dalea purpurea

Purple Prairie Clover

Summer



Forbs

Echinacea purpurea

Purple Coneflower

Summer



Forbs

Iris versicolor

Northern Blue Flag Iris

Spring



Forbs

Liatris pycnostachya

Prairie Blazing Star

Summer



Forbs

Lobelia siphilitica

Great Blue Lobelia

Summer



Forbs

Lythrum alatum

Winged Loosestrife

Summer



Forbs

Mimulus ringens

Monkey Flower

Summer



Forbs

Monarda fistulosa

Wild Bergamot

Summer



Forbs

Rudbeckia hirta

Black Eyed Susan

Summer



Forbs

Solidago rigida

Stiff Goldenrod

Fall



Forbs

Symphyotrichum lateriflorum

Calico Aster

Fall



Forbs

Symphyotrichum novae-angliae

New England Aster

Fall



Forbs

Verbena hastata

Blue Vervain

Summer



Forbs

Zizia aurea

Golden Alexanders

Spring



Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Bromus kalmii

Prairie Brome

n/a



Grasses

Elymus hystrix

Bottelbrush Grass

n/a



Trailside Solar Swale Seed Mix

Grasses

Elymus villosus

Silky Wild Rye

n/a



Grasses

Festuca subverticillata

Nodding Fescue

n/a



Grasses

Koeleria macrantha

Junegrass

n/a



Grasses

Schizachyrium scoparium

Little Bluestem

n/a



Grasses

Sporobolus heterolepis

Prairie Dropseed

n/a



Sedges

Carex bicknellii

Bicknell’s Sedge

n/a



Sedges

Carex radiata

Eastern Star Sedge

n/a



Sedges

Carex sprengelii

Long-Beaked Sedge

n/a



Forbs

Achillea millefolium

Yarrow

Summer



Forbs

Asclepias tuberosa

Butterfly Milkweed

Summer



Forbs

Chamaecrista fasciculata

Partridge Pea

Fall



Forbs

Dalea purpurea

Purple Prairie Clover

Summer
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Forbs

Lupinus perennis

Wild Lupine

Spring



Forbs

Monarda punctata

Spotted Bee Balm

Summer



Forbs

Penstemon gracilis

Slender Beardtongue

Spring



Forbs

Potentilla arguta

Prairie Cinquefoil

Summer



Forbs

Rudbeckia hirta

Black Eyed Susan

Summer



Forbs

Symphyotrichum lateriflorum

Calico Aster

Fall



Forbs

Symphyotrichum oolentangiense

Sky Blue Aster

Fall



Forbs

Tradescantia ohiensis

Ohio Spiderwort

Spring



Forbs

Verbena stricta

Hoary Vervain

Summer



Forbs

Zizia aurea

Golden Alexanders

Spring



Trailside Solar – Grass Details
Representative
Picture

ISN Scientific Name

Common
Name

Bloom
Season

Andropogon
gerardii

Big Bluestem

n/a

Grows in average, dry to
medium, well-drained soils in
full sun. Tolerant of a wide
range of soils and growing
conditions.

Bouteloua
curtipendula

Side-Oats
Grama

n/a

Grows in average, dry to
medium, well-drained soils in
full sun. Tolerant of a wide
range of soils and growing
conditions.

Bromus kalmii

Prairie Brome

n/a

Preference to full to partial sun,
moist to slightly dry conditions.
Easy to grow, short-lived, hot
dry weather can damage or kill
the grass, very winter hardy.

Elymus
canadensis

Canada Wild
Rye

n/a

Sun, Partial shade. Moist, welldrained soils. Attracts
butterflies.

Elymus hystrix

Bottelbrush
Grass

n/a

Preference to full to partial sun,
average, dry to medium, and
well-drained soils. Attracts birds.

Elymus villosus

Silky Wild Rye

n/a

Preference to partial sun to light
shade. Moist to slightly dry
conditions to fertile loamy soil.













Description
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Trailside Solar – Grass Details Continued
Representative
Picture

ISN Scientific Name

Common
Name

Bloom
Season

Description

Festuca
subverticillata

Nodding
Fescue

n/a

Preference to partial sun to
medium shade, moist to mesic
conditions, and loamy soil with
abundant organic matter.
Tolerates shade.

Koeleria
macrantha

Junegrass

n/a

Grows in dry to medium, welldrained soils in full sun. Thrives
in gritty soils. Tolerates drought.

Panicum
virgatum

Switchgrass

n/a

Sun to partial shade. Dry to
moist soils, sandy soils. Attracts
birds and butterflies.

Schizachyrium
scoparium

Little
Bluestem

n/a

Well-drained sandy soils. Sun to
partial sun. Attracts birds,
butterflies.

Sorghastrum
nutans

Indian Grass

n/a

Sun to shade. Moist rich sandy
soils, loamy, clay loam, and clay.
Attracts butterflies.

Spartina
pectinata

Prairie Cord
Grass

n/a

Best grown in fertile, moist to
wet loams in ful sun to part
shade. Plants tolerate sandy
soils.

Sporobolus
heterolepis

prairie
dropseed

n/a

Grows in average, dry to
medium, well-drained soils in
full sun. Good drought
tolerance. Attracts birds.















Trailside Solar – Sedge Details
Representative
Picture

ISN Scientific Name

Common
Name

Bloom
Season

Description

Page: 8 of 32

PRISM POWER PARTNERS LLC
TRAILSIDE SOLAR

Special Use Permit Application
ACME TOWNSHIP

Carex bicknellii

Bicknell’s
Sedge

n/a

Full sun, mesic to dry conditions.



Trailside Solar – Sedge Details Continued
Representative
Picture

ISN Scientific Name

Common
Name

Bloom
Season

Carex Comosa

Bottlebrush
Sedge

n/a

Prefers full sun to light shade,
wet conditions, and mucky or
slightly sandy soils.

Carex Crinita

Fringed
Sedge

n/a

Grows in moist to wet soils
including standing water in full
sun to partial shade.

Carex radiata

Eastern Star
Sedge

n/a

Dappled sunlight to medium
shad. Moist to mesic, rich loamy
soil with abundant organic
matter.

Carex retrorsa

Knotsheath
Sedge

n/a

Common sedge of swampy
areas, wet thickets, and shores.

Carex sprengelii

Long-Beaked
Sedge

n/a

Light shade to dappled sunlight.
More or less mesic conditions,
loamy soil containing decaying
organic material.



Description









Trailside Solar – Forbs Details
Representative
Picture

ISN



Scientific
Name

Common
Name

Bloom
Season

Achillea
millefolium

Yarrow

Summer

Description
Sun to partial shade. Soil
moisture dry.
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Aquilegia
canadensis

Columbine

Spring

Sandy well-drained soils, Part
shade to shade. Attracts birds,
butterflies, hummingbirds.

Trailside Solar – Forbs Details Continued
Representative
Picture

ISN

Scientific
Name

Common
Name

Bloom
Season

Anemone
canadensis

Canada
Anemone

Spring

Easily grows in average, medium
to wet, well drained soils in full
sun to part shade.

Asclepias
incarnata

Marsh
Milkweed

Summer

Easily grows in medium to wet
soils in full sun. Tolerant of
average well-drained soils. Plants
have deep taproots.

Asclepias syriaca

Common
Milkweed

Summer

Medium to fine sandy, well
drained loamy soils. Needs lots
of sunlight.

Asclepias
tuberosa

Butterfly
Milkweed

Summer

Full sun, dry to moist soil. High
drought tolerance. Prefers welldrained sandy soils. Attracts
butterflies and hummingbirds.

Bidens cernua

Nodding
Beggar-Ticks

Summer

Full or partial sun, wet
conditions, and mucky soil.

Chamaecrista
fasciculata

Partridge Pea

Fall

Sun to partial sun. Dry to moist
soils. Attracts birds, butterflies.

Dalea purpurea

Purple Prairie
Clover

Summer

Average, medium, and welldrained soils in full sun. Thick
and deep taproot enables this
pant to tolerate drought well.









Description
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Echinacea
purpurea

Purple
Coneflower

Summer



Pollinator. Dry soil, Sun, partial
shade. Well-drained, sandy or
richer soils.

Trailside Solar – Forbs Details Continued
Representative
Picture

ISN

Scientific
Name

Common
Name

Bloom
Season

Iris Versicolor

Northern
Blue Flag Iris

Spring

Liatris
pycnostachya

Prairie
Blazing Star

Summer

Grown in average, dry to
medium, well drained soils in full
sun. Tolerant of poor soils,
drought, summer heat and
humidity. Intolerant of wet soils
in winter. Attracts Birds,
Hummingbirds, butterflies.

Lobelia siphilitica

Great Blue
Lobelia

Summer

Wet soils, full sun to partial
shade. Needs constant moisture.

Lupinus perennis

Wild Lupine

Spring

Sun to partial shade. Dry to moist
soils. Attracts butterflies and
hummingbirds.

Lythrum alatum

Winged
Loosestrife

Summer

Moist, wet. Sun. Plant is versatile
and will grow in fields, wet
meadows, ditches, roadsides,
pond edges, streams and garden
settings. Attracts hummingbirds,
bees, butterflies, and skippers.

Mimulus ringens

Monkey
Flower

Summer

Sun. Moist, wet soil. Attracts
Butterflies.





Description
Moist, wet. Sun, partial shade.
Can tolerate complete
submergence. Hummingbirds.
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Monarda
fistulosa

Wild
Bergamot

Summer

Sun, partial shade. Soil dry,
moist. Attracts birds,
hummingbirds, butterflies

Monarda
Punctata

Spotted Bee
Balm

Summer

Sun, dry sandy soil. Attracts
butterflies.




Trailside Solar – Forbs Details Continued
Representative
Picture

ISN

Scientific
Name

Common
Name

Bloom
Season

Description

Penstemon
gracilis

Slender
Beartongue

Spring

Potentilla arguta

Prairie
Cinquefoil

Summer

Full sun. Moist soils.

Rudbeckia hirta

Black Eyed
Susan

Summer

Sun. Soil dry to moist, well
drained. Nectar-bees, butterflies,
insects, seeds-granivorous birds.

Partial shade. Moist sandy soils.
Attracts hummingbirds.






Solidago nemoralis Gray Goldenrod

Fall

Sun to partial sun to shade. Dry
sandy soils. Attracts birds.


Solidago rigida

Stiff Goldenrod

Fall

Grown in average, medium, welldrained soil in full sun. Attracts
butterflies.

Symphyotrichum
lateriflorum

Calico Aster

Fall

Grown in moist, well-drained
soils in full to partial sun.
Tolerates periodic flooding.
Attracts butterflies.
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Symphyotrichum
novae-angliae

New England
Aster

Fall

Partial shade, soil moist. Bees
and butterflies frequent this
wildflower. Nectar source for
Monarch butterflies.

Symphyotrichum
oolentangiense

Sky Blue Aster

Fall

Full sun. Tolerates a wide range
of soils. Tolerates drought.





Trailside Solar – Forbs Details Continued
Representative
Picture

ISN Scientific Name



Common
Name

Bloom
Season

Description

Tradescantia
ohiensis

Ohio Spiderwort

Spring

Partial shade. Various wet to dry
soils.

Verbena hastata

Blue Vervain

Summer

Grown in average, medium to
wet soils in full sun. Attracts
butterflies.

Verbena stricta

Hoary Vervain

Summer

Sun. Dry sandy soils. Attracts
butterflies.

Zizia aurea

Golden
Alexanders

Spring







Grown in average, medium
moisture, well-drained soils in
full sun to partial shade. Attracts
butterflies.

Information & Image sources: www.wildflower.org, www.missouribotanicalgardens.org, www.plants.usda.gov, www.illinoiswildflowers.info,
www.minnesotawildflowers.info

3. Includes a 25-foot-wide landscape buffer that will consist of two rows of staggered
evergreen trees and plantings shall have a minimum of 4 feet in height. All plantings
adjacent to a residential dwelling will have a minimum height of 8 feet at the time of
planting. The evergreen trees will be installed no more than 15 feet apart on center per the
landscaping plan. The 25-foot wide buffer will also consist of native grass and wildflowers
that will provide wildlife, pollinator habitat, soil erosion protection, and aid in the
strengthening of soil structure. The buffer is present in the event of any adjacent
residential zoning districts, when the solar panels are present within 200 feet of a public
right-of-way, and along the property line for the portion of the project within a 200-foot
radius of residential dwelling within a non-residential zoning district.
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4. Will include existing topographical features and existing wooded areas in lieu or in
combination with planted foliage, as approved by the Planning Commission. The site
contains many mature trees on the perimeter of the site that will be left in place as feasible
per the proposed grading.
5. Trailside Solar will follow the tree planting timeline, with planting between April 1st and
September 15th. If construction of the solar energy project begins after August 15th, the
required plantings will be installed by May 1st of the following calendar year.
6. Prior to construction start, Trailside Solar will provide a bond, letter of credit, or cash surety
with the amount equal to one and one-half times the cost of the required plantings that
the Township shall hold until the next planting season.
7. All required plantings shall be maintained in a healthy condition, and any dead evergreen
foliage will be replaced.
i.

Will obtain all necessary permits and licensing from Acme Township, Grand Traverse County,
State of Michigan, and U.S. Government as applicable prior to construction.
Trailside Solar will obtain all necessary permits and licensing through all types of local and state
government prior to construction and maintain any necessary approvals as required by
respective jurisdictions or agencies. As of September 8th, 2020, the Trailside Solar project has
obtained the following approvals/permits:
Approval/Permit Agency

j.

Approval Status

Date Issued

Grand Traverse Metro Fire Department (P-1243-M6793)

Approved

2/25/2020

Grand Traverse County Sheriff’s Office

Approved

3/6/2020

MDOT Preliminary approval of design for ROW Permit (68979)

Approved

3/4/2020

Acme Township Stormwater Review

Approved

5/5/2020

Grand Traverse County Soil Erosion Department

Approved

9/4/2020

Environment, Great Lakes & Energy (EGLE) (HNZ-JK81-KEWPH)

No Permit Req.

6/30/2020

Grand Traverse County Health Department (well & septic)

No Permit Req.

2/25/2020

Grand Traverse County Department of Public Works (sewer)

No Permit Req.

2/25/2020

Grand Traverse County Road Commission

No Permit Req.

2/25/2020

Will adhere to electrical codes and standard commercial large-scale utility requirements.
The proposed facility’s electrical interconnections and distribution lines will comply with all
applicable codes and standard commercial large-scale utility requirements. The electric
collection system conveyed from array to the substation will be via underground electrical
power lines and fiber optic communication lines. Consumers Energy intends to directly tie the
project into the overhead distribution line near the site.

5) SECTION 9.28.3 ADDITIONAL SPECIAL USE CRITERIA
a. Will identify the type, size, rated power output, performance, and safety and noise
characteristics of the system including the transmission line/grid connection for the project.
Identify the project construction time frame, project life, development phases (and potential
future expansions) and likely markets for the generated energy.
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Trailside Solar will produce 9 MW (AC) and directly interconnect with the Consumers overhead
distribution line located near the site. The solar facility is expected to generally operate
between 7AM to 10PM. As such, the specified equipment is within the maximum sound limits
of the ordinance, even when measured at only 10 meters away. Inverter locations for the design
are all in excess of 10 meters from the property lines. Trailside Solar is planned to start
construction in early 2021, with initial work involving soil erosion and stormwater measures and
civil work. The project is scheduled for completion by the end of 2021. Trailside Solar has
secured a power purchase agreement with Consumers Energy whereby Consumers Energy will
purchase the energy produced by the project.
b. Will estimate construction jobs and estimate permanent jobs associated with the
development.
The project is estimated to bring in 81 local temporary construction jobs to the community. The
solar facility will not require any onsite staff for operation but ongoing maintenance to control
vegetation under the panels below 3 feet in height, snow removal, and access road maintenance
will provide some seasonal local work.
c. Will graphically demonstrate the visual impact of the project using photos or renditions of the
project with consideration given to setbacks and proposed landscaping.
Given the location of project setback from M-72 and the Acme Township ordinance screening
requirements, public visibility will be very limited. The property’s perimeter has dense
vegetation and mature trees that are intended to remain to serve as the vegetation buffer for
screening, as the grading plan permits. Beyond existing vegetation, new vegetation in
compliance with the ordinance will largely screen the view from M-72.
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North-Westerly facing from South of TART trail toward the tree line that will remain.

Typical configuration of single-axis solar array.
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Typical configuration of single-axis solar array.

Southwestern view of project prior to construction.

Representative southwestern view of project right after construction with 8’ pines adjacent to
residential.
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Representative southwestern view of project with 20’ pines (4-5 years after construction)

Southwestern view of project prior to construction.
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Representative southwestern view of project right after construction with 8’ pines adjacent to
residential.

Representative southwestern view of project with 20’ pines (4-5 years after construction)
d. Will identify impacts on surface and ground water quality and any impacts to established
natural or constructed drainage features in the area.
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Trailside Solar has worked closely with Gosling Czuback Engineering Sciences, Inc., Acme
Township’s third-party stormwater reviewer, to develop a stormwater management plan that
meets and exceeds the Acme Township stormwater control ordinance. The constructed Project
will direct all design level quantities of stormwater to the swales. These vegetated swales will
direct stormwater to an initial sedimentation basin which will allow suspended solids time to
settle out, thus improving water quality, before being directed to the Project’s infiltration basin.
All stormwater will be infiltrated into the ground water via the site’s permeable sandy soils and
via the infiltration basin. The Project’s overall stormwater capacity has been increased to
contain a 200 year, 1-hour storm event which far exceeds the Acme Township storm water
control ordinance capacity requirements. To put this another way, the project capacity has been
increased an additional 50% to ensure protection of wetlands to the south and adjacent Yuba
Creek.
Another concern was that stormwater had the potential to be heated in the moment rainwater
was on the surface of the panel before falling to the ground, ultimately heating water flowing in
Yuba Creek. Keep in mind that all the storm water directed south via vegetated swales will be
first captured in a sedimentation basin, where the water will pool and cool while suspended
soils fall out of suspension, and clean water will flow into the infiltration basin again pooling and
cooling, and finally all of the stormwater will be directed into the ground water. None of the
storm water will be released directly to Yuba Creek. Any initial heating effect of stormwater by
the panels, will be dissipated by slow flow over the vegetated ground which will also be cooled
and wet from the rain. Since our SESC design approval by Grand Traverse County Health
Department, we have added to the stormwater capacity of the stormwater system to contain
and infiltrate the 200 year, 1-hour storm event, which was an 50% increase in storage capacity.
This ensures that the site will infiltrate all storm water directed to the infiltration basin into the
ground water and thus protecting the temperature of Yuba Creek.
e. Will identify any solid or hazardous waste generated by the project.
The Trailside Solar project will not generate any solid or hazardous waste. The solar panels do
not produce any waste or biproducts and are chemically inert. Trailside Solar is being
constructed from standard silicon based solar modules, not “thin film” modules known to
contain cadmium.
f.

Will provide photometric plans showing all lighting within the facility.
The project will not require any lighting during the evening hours. The substation might have
one entrance light, likely located on the wall, that will only be turned on when personnel will
need to be onsite during the evening. This light will be directed down and shielded as to not
disrupt any neighboring parcels.

g. Will provide a proposed access plan during construction and operational phases.
The proposed solar facility will not have any onsite personnel required to operate so the site will
not produce any traffic onto M-72 during operation. During construction, the project will be
accessed via M-72 for construction deliveries. The site will not require a parking lot.
h. Will identify emergency and normal shutdown procedures, as well as potential hazards to
adjacent properties, public right-of-ways, and to the general public that may be created.
As a properly engineered system with national laboratory tested and recognized components,
public safety risks associated with the Trailside Solar project are minimal. High voltages are
present within the site but are all contained in touch-safe connections and/or locked enclosures.
In compliance with National Electric Code, the site will be fully fenced to prevent public access
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to any hazardous conditions. Other than typical pole mounted electric utility distribution lines
interconnecting the project to the utility electrical distribution system (the same as those
already present at the site), all of the project electrical hazards are contained within the
restricted area fencing. Outside of the fencing, the only site improvements would include the
access driveway. The process for shutting down the system is as simple as opening the main
circuit breaker or disconnecting device of the system.
i.

Will identify noise levels at the property lines of the project when completed and operational.
The Trailside Solar sound levels at the perimeter of the site will all be significantly lower than the
required 60 dBA. The estimated sound levels at the nearest property line to the inverters is
approximately 25 dBA.

j.

Will identify any electromagnetic fields and communications interference that may be
generated.
Trailside Solar will not generate any electromagnetic fields off site and does not have any above
ground structures high enough to impact microwave beam path communication signals.

k. Will describe the decommissioning and final reclamation plan after the anticipated useful life
or abandonment/termination of the project.
In compliance with the ordinance requirements, Trailside Solar understands the need to
decommission the project in the event of abandonment or end of life. Should the project not be
operated for a continuous period of 18 months, this plan shall govern and provide financial
support for its removal within 6 months. In the event of decommissioning, the scope shall
include the removal of structures, concrete, piping, facilities, and other project related materials
above grade and any structures below-grade. All removed equipment shall be transported off
site and disposed of or recycled. Typical scope items include:
•
•
•
•
•
•
•
•
•
•
•
•

Remove Rack Wiring
Remove Cable
Remove Panels
Dismantle Racks
Remove and Load Racks plus Trucking
Remove Electrical Equipment plus Trucking
Breakup and Remove Concrete Pads and bollards
Remove Power Poles
Remove Fence plus Trucking
Grading (if required)
Seed Disturbed Areas (if required)
Additional Trucking Costs (Panels, Concrete, etc.) plus fuel.

Trailside Solar estimates that the cost to decommission the entire project will be $146,000
dollars net of recycling benefits. Trailside Solar plans to enter into surety, bond, or some other
form of financial guarantee with Acme Township to ensure that these funds are in place for
decommission in the unlikely event that Trailside Solar should become inactive.
6) SECTION 9.1.3 BASIS FOR DETERMINATION
a. GENERAL STANDARDS:
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a. Will be designed, constructed, operated, and maintained in harmony with the existing or
intended character of the general vicinity and that such a use will not chance the essential
character of the area in which it is proposed.
The proposed use of the Trailside Solar facility will be designed, constructed, operated, and
maintained in harmony with the existing general character of the area and will not change the
character of the area. The low profile of the solar array will not impact existing views in the area.
The general topography of the site will limit the view from roadways of the solar facility. The
proposed substation will be screened with vegetation and blend into the existing look of the
area.
b. Will be designed to protect natural resources, the health, safety, and welfare and the social
and economic wellbeing of those who will use the land use or activity under consideration,
residents and landowners immediately adjacent to the proposed land use or activity, and the
community as a whole.
Trailside Solar will be designed to protect the natural resources and wellbeing of all residents
and landowners, not only immediately adjacent but the community as a whole with protective
fencing and low impact installation. The project will, to the extent possible, leave existing
vegetation as a buffer which the adjacent landowners are already accustomed to. Any areas
that will have to remove existing vegetation will be replanted with a 25-foot-wide landscape
buffer consisting of two rows of staggered evergreens, native grasses, wildflowers, and plants
promoting pollinator habitat, soil erosion protection, and strengthen soil structure as directed
by the zoning ordinance.
In order to further enhance the environmental impact of the project, Trailside Solar has
voluntarily specified pollinator friendly plantings throughout the site. The project has worked
with pollinator friendly landscape experts in the specification of site seed mixes that not only
meet the Acme Township ordinance and the Invasive Species Network “ISN” native planting
guideline for municipalities, but also meet pollinator friendly classifications.
c. Will be related to the valid exercise of the police power, and purposes which are affected by
the proposed use or activity.
The proposed solar facility will comply with all affected laws within the Acme Police Department
and emergency vehicles will have access to the site as need via the Knox box. Grand Traverse
County Sheriff’s Office has approved the site plan.
d. Will meet the intent and purpose of the zoning ordinance, be related to the standards
established in the ordinance for the land use or activity under consideration, and be necessary
to insure compliance with those standards.
This application package has demonstrated that the Trailside Solar project has met all
requirements and standards of the Acme Township zoning ordinance.
e. Will meet the standards of other government agencies where applicable, and that the
approval of these agencies has been obtained or is assured.
Trailside Solar will meet the standards of all government agencies and will obtain all required
permits and approvals.
7) SECTION 8.1.4 APPLICATION REQUIREMENTS:
a. Will include a site plan drawn to scale of 1”- 50’ of all property showing the location of all
abutting streets, the location of all existing and proposed structures and their uses, as well as
location and extent of all above and below ground development, both existing and proposed.
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The Trailside Solar site plan includes plans drawn to a scale of 1” – 50’ of all property showing
the location of all abutting streets, the location of all existing and proposed structures and their
uses, and the location of all above and below ground development, both existing and proposed.
b. Will include elevations for all proposed structures.
The Trailside Solar site plan includes elevations (front, side and rear) for all proposed structures.
c. Will provide all information required by any other provision of this ordinance governing the
land use or structure for which site plan approval is sought.
Trailside Solar has provided all information required by any other provision of the zoning
ordinance.
d. The Site Plan and supporting Written Documentation will include the following:
1. Will include a description of the environmental characteristics of the site prior to
development, i.e.: topography, soils, vegetative cover, drainage, streams, creeks or
ponds, as well as, the delineation of these features on the site plan drawing.
The proposed site has a hill on the Northeast side with an elevation of 780 feet, with the
lowest elevation reaching 680 feet. There is a wide variety of soil types including:
Richter, Roscommon, Tawas-Roscommon, Emmet, Kalkaska, Au Gres-Saugatuck, and
Carlisle. More information on existing conditions can also be viewed on the SUP site
plans. The site also contains human planted mature trees, while the southern portion of
the property is intersected by Yuba Creek. Most of the existing site drainage is split by
the centrally located hill allowing the north half of the site to drain towards the north
and southern half to drain towards Yuba Creek to the south. Yuba Creek winds around
the southern portion of the site flowing east to west. There are wetlands surrounding
the limits of Yuba Creek based on wetland delineations. The project is designed to avoid
impacts to any of the wetlands while maintaining a 25-foot minimum setback from
delineated wetland boundaries. Trailside Solar had an onsite pre-application meeting
with EGLE in May of 2020 where EGLE determined that a permit will not be required as
the project is avoiding impacts to the wetlands and Yuba Creek.
2. Will include types of uses and other man-made facilities.
The proposed site will be used for hosting a solar farm and a substation.
3. Will include the number of people to be housed, employed, visitors or patrons, and
vehicular and pedestrian traffic.
The solar facility will not have any employees housed or working onsite continuously
and there will be no regular vehicular traffic. Quarterly maintenance visits are typical
and require minimal personnel (generally 2 employees).
4. Will provide phasing of the project, including ultimate development proposals.
There is going to be one phase of the overall project, starting in early 2021 and aiming
to be completed by the fourth quarter of 2021. The project’s soil erosion measures will
be broken out into three separate grading phases in order to allow for adequate
vegetation establishment on the constructed SESC BMPs during construction. The
Trailside Solar team has worked closely with ISN to create a seed mix design that will
promote pollination with robust forbs, reduce erosion with deep rooted grasses and
sedges for sandy soils, and include stormwater liking species. The landscaping plan
designates four separate seed mix designs to maximize these characteristics in the areas
that need specialized ratios. We have included an ISN approved list for a dry prairie
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array mix that will be under the panels and within landscaping buffer areas that will be
well drained in the sandy soil areas. A basin mix that will be used in both the
sedimentation basin and infiltration basin for wet, heavy, and saturated soils. A swale
mix for well-drained sandy soils. And finally, a frontage grass mix out near M-72.
SESC Phase 1 will start in March of 2021 and is intended to provide the protection built
into the overall SESC plan. This phase is critical to establish permanent protection of the
sensitive wetlands to the south with vegetated swales, a berm to prevent overflow, and
both the sediment and infiltration basins. This phase will include construction of a
portion of the access road extending to the temporary soil stockpile. Construction will
begin on the eastern swale and berm to protect the wetlands surrounding Yuba Creek.
The limits of disturbance will be lined with double rows of silt fence. The western swale
will also be constructed to direct flow to the newly constructed sediment and infiltration
basins. Construction will start on the substation as part of this phase. Phase 1 will be
seeded and allowed to grow until enough vegetation cover is approved by Grand
Traverse County to proceed to Phase 2.
SESC Phase 2 will be planned to start in June of 2021 unless weather conditions allow for
an earlier start due to faster vegetation growth. Now that the wetlands to the south are
protected by the establishment of Phase 1, a larger portion of the site can safely be
graded in Phase 2. This phase will continue to build the access road to extend to the
western most inverters of the project. The western and southern grading will be
completed in this phase directing stormwater to the newly vegetated swales of Phase 1.
Lateral straw wattles will be installed on finished slopes to slow down any stormwater
as the vegetation establishes. The inverter pads will be installed in this phase. Phase 2
will also require approval from Grand Traverse County on adequate vegetation cover.
SESC Phase 3 will be planned to start in August of 2021. Site grading will occur in this
final phase in parallel with installation of piles and array components on southern part
of the site at the beginning of this phase. The grading will be finalized as quickly as
possible to allow for establishment of the vegetation before final piles and racking can
be installed on the northern portion of the site. Temporary SESC BMPs will be removed
upon approval from Grand Traverse County that the entire site has been vegetated.
5. Will include natural features which will be retained, removed, and/or modified
including vegetation, drainage, hillsides, streams, wetlands, woodlands, wildlife, and
water.
The SUP site plan depicts on-site natural features. A desktop analysis of available public
data identified the potential for northern long-eared bat (NLEB, Myotis septentrionalis)
and eastern massassagua rattlesnake (EMR, Sistrurus catenatus catenatus) habitat to
occur within the vicinity of the project. To minimize potential impacts to NLEB, Trailside
Solar will adhere to seasonal tree clearing recommendations for this species (i.e.
conducting tree clearing activities between October 1st and March 31st. Areas identified
as potentially suitable habitat for the EMR are located less than one-quarter mile
northeast of the site. Due to the elevational gain of the site (i.e. higher elevation 10-15
ft) and the horizontal distance away from a stream and/or wetland the land cover
(overgrowth fallow fields, shrubs, and early immature successional forest within the
proposed development area does not appear to be ideal EMR habitat. However,
Trailside Solar will implement the U.S. Fish and Wildlife’s Best Management Practices
(BMPs) to reduce impacts to EMR within potentially suitable habitat. On-site
assessments will be conducted both prior to and during construction to further
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minimize wildlife impacts to the greatest extent practicable. Construction will use
wildlife-safe materials for erosion control and site restoration intended to promote
vegetation & stabilization. This includes elimination of use of erosion control BMPs
containing plastic square netting or other similar materials that could entangle EMR.
MDNR’s “60-Second Snakes: The Eastern Massasauga Rattlesnake” video training will be
incorporated into the construction safety training onsite.
6. Will provide the description of the areas to be changed shall include their effect on
the site and adjacent properties.
Trailside Solar will be developing North of Yuba Creek, and removing the trees within
the projected area of development. All mature trees to be used for the vegetation
buffer will remain on the property as grading will allow. There will be no effect on the
adjacent properties. Existing drainage patterns will now direct almost all of the site’s
stormwater to the onsite infiltration basin as opposed to overland flow to the north and
west.
7. Will provide the method to be used to serve the development with water and
sanitary sewer facilities.
The solar project will not require water and sanitary sewer facilities. A permit from
Grand Traverse County Health Department (well & septic) and Grand Traverse County
Department of Public Works (sewer) will not be required.
8. Will provide the location, size, and routing of water and sanitary sewer facilities.
The solar project will not require water and sanitary sewer facilities. A permit from
Grand Traverse County Health Department (well & septic) and Grand Traverse County
Department of Public Works (sewer) will not be required.
9. Will include plans for storm water control and drainage, including measures to be
used during construction.
Trailside Solar has worked closely with Gosling Czuback Engineering Sciences, Inc., Acme
Township’s third-party stormwater reviewer, to develop a stormwater management
plan that meets and exceeds the Acme Township stormwater control ordinance. The
constructed Project will direct as much stormwater as possible to north/south drainage
swales generally on the eastern and western portions of the site. These vegetated
swales will direct storm water to an initial sedimentation basin which will allow
suspended solids time to settle out, thus improving water quality, before being directed
to the Project’s infiltration basin. All stormwater will be infiltrated into the ground water
via the site’s permeable sandy soils and via the infiltration basin. The Project’s overall
stormwater capacity has been increased to contain a 200 year, 1-hour storm event
which far exceeds the Acme Township storm water control ordinance capacity
requirements.
Trailside Solar has recently received a permit from Grand Traverse County Soil Erosion
Department in September. Upon review and coordination with them, the SESC plan has
been refined to include additional storm water capacity, implementation of linear straw
wattles to slow down stormwater during construction, systematic check dams within
swales to reduce water flow energies to reduce susceptibility of erosion, and
disturbance phasing to limit the amount of exposed soils prior to stabilization. These
measures will ensure that Trailside Solar has taken every step possible to minimize
potential soil erosion on this site and a sedimentation release to neighboring Yuba Creek
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and wetlands. Trailside Solar has committed to Acme Township that onsite SESC
management will be conducted by a third-party engineering firm to ensure the
approved SESC plan is functioning and additional measures will be put in place
immediately if any deficiencies are observed during construction.
10. Will include storm water calculations; and if requested, storm water modeling data.
Storm water calculations have been provided to Acme Township and approved.
11. Will submit a current approval from the health department or other responsible public
agency indicating approval of plans for sewage treatment, if public sewers are not
available to the site.
The Trailside Solar project will not require any sewage system. A permit from Grand
Traverse County Health Department (well & septic) will not be required.
12. Will have a method to be used to control any increase in effluent discharge to the air
or any increase in noise level emanating from the site. Will have consideration of any
nuisance that would be created within the site or external to the site whether by
reason of dust, noise, fumes, vibration, smoke or lights.
The Trailside Solar project will not exceed 60dBA at the property boundaries. The
panels do not produce noise, fumes, vibrations, smoke, or lights. There will not be any
regular traffic on the gravel access roads that could produce dust after construction.
During construction, dust control will be managed with application of water to gravel
roadways via a water truck, as needed.
13. Will have an indication of how the proposed use conforms to existing and potential
developmental patterns and any adverse effects.
Due to the topography and limited frontage, this commercial zoned property will be
limited with other potential uses. This project is a perfect use given the characteristics of
the site. The facility will not impact any future surrounding development. Unlike the
site’s original use plan as a shopping center, the use of the site as a solar farm allows for
preservation of the wetlands with minimal use of non-permeable surfaces, no impact on
Yuba Creek, and establishment of native plantings across the entire site. Additional
environmental benefit will be provided as a result of the use of pollinator friendly seed
mixes throughout the site.
14. Will include the location of known air sheds and how the proposed use impacts this
natural feature.
The solar panels do not emit any smoke, fumes, or combustibles that could impact an
air shed.
15. Will include plans to control soil erosion and sedimentation.
Trailside Solar has recently received a permit from Grand Traverse County Soil Erosion
Department in September based upon the SESC plans in our SUP application. Upon
review and coordination with them, the SESC plan has been refined to include additional
storm water capacity, implementation of linear straw wattles to slow down stormwater
during construction, systematic check dams within swales to reduce water flow energies
to reduce susceptibility of erosion, and disturbance phasing to limit the amount of
exposed soils prior to stabilization. These measures will ensure that Trailside Solar has
taken every step possible to minimize potential soil erosion on this site and a
sedimentation release to neighboring Yuba Creek and wetlands. Trailside Solar has
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committed to Acme Township that onsite SESC management will be conducted by a
third-party engineering firm to ensure the approved SESC plan is functioning and
additional measures will be put in place immediately if any deficiencies are observed
during construction.
16. Will incorporate low impact development storm water technologies and other best
management practices such as, but not limited to, rain gardens, rooftop gardens,
vegetated swales, cisterns, permeable pavers, porous pavement, and filtered storm
water structures.
Vegetated swales have been incorporated into the design to promote low impact
stormwater conveyance.
17. Will show type, direction, and intensity of outside lighting shown on a photometric
plan in compliance with exterior lighting standards.
The project will not require any lighting during the evening hours. The substation might
have one entrance light, likely located on the wall, that will only be turned on when
personnel will need to be onsite during the evening. This light will be directed down and
shielded as to not disrupt any neighboring parcels.
18. Will provide the location of any or required cross access management easements.
Trailside Solar will not require any cross-access management easements.
19. Will show the location of pedestrian and non-motorized facilities.
This project will not have pedestrian and non-motorized facilities.
20. Will provide a Landscaping Plan.
A landscaping plan has been included in the SUP site plan.
21. Will provide a general description of deed restrictions and/or cross access
management easements, if any or required.
Trailside Solar will not require any cross-access management easements and deed
restrictions were not present in the title review. Prism has acquired the mineral rights to
the project to avoid any potential use conflicts.
22. Will include name(s) and address(es) of person(s) responsible for preparation of site
plan drawings and supporting documentation.
The SUP site plans have the responsible parties listed on the cover.
23. Will provide sealed drawings from a licensed architect, engineer, or landscape
architect.
The SUP site plans have been sealed by a licensed engineering in the State of Michigan.
e. Properties located in the SFN, MHN, CS, C and CF zoning districts may require site and building
information, in addition to that specified in Section 8.1.4.
The site is located in the B-3 zoning district.
f. All site plan drawings shall be submitted on sheets 24 inches by 36 inches and in digital form
in AutoCAD format.
The SUP site plans have been submitted on sheets 24 inches by 36 inches as required and a
digital form in AutoCAD has been provided to Acme Township.
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8) SECTION 8.2 STANDARDS FOR SITE PLAN REVIEW
a. Will legally apply for site plan review.
Trailside Solar has legally applied for the site plan review.
b. Will provide all required information.
The solar facility’s special use permit application includes all required information.
c. Will conform the proposed development to all regulations of the zoning district in which it is
located and all other applicable standards and requirements of this ordinance, including
supplementary regulations.
The facility’s site plan conforms to all regulations within the zoning district and all other
applicable standards and requirements of this ordinance, including supplementary regulations.
d. Will meet the requirements of Acme Township for fire and police protection, water supply,
sewage disposal or treatment, storm, drainage, and other public facilities and services.
Trailside Solar meets the requirements of the Acme Township Fire Department and Police
Department, as well as requirements for water supply, sewage disposal or treatment, storm,
drainage, and all other public facilities and services.
e. Will ensure the plans meet the standards of other governmental agencies where applicable,
and that the approval of these agencies has been obtained or is assured.
Trailside Solar has consulted with all applicable governmental agencies and has obtained or will
obtain all applicable approvals.
f.

Will ensure that natural resources be preserved to a maximum feasible extent, and that areas
to be left undisturbed during construction shall be so indicated on the site plan and at the site
per se.
The solar facility has been designed to preserve natural resources to the maximum feasible
extent, and areas left undisturbed during construction have been indicated on the site plan and
on site. The vegetative cover has been improved to provide more ISN approved variety to
promote pollination with robust forbs, reduce erosion with deep rooted grasses and sedges for
sandy soils, and include stormwater liking species. All the species included in the landscaping
plan are native to Michigan.

g. Will respect floodways and flood plains on or in the vicinity of the subject property.
Trailside Solar will not impact all floodways and flood plains on or near the subject boundary.
h. Will ensure the soil conditions are suitable for excavation and site preparation.
Trailside Solar will ensure that the soil conditions are suitable for excavation and site
preparation. Soil borings have been performed and that data has been included in our SUP
application.
i.

Will not cause soil erosion or sedimentation problems.
Trailside Solar has recently received a permit from Grand Traverse County Soil Erosion
Department in September based upon the SESC plans in our SUP application. Upon review and
coordination with them, the SESC plan has been refined to include additional storm water
Page: 28 of 32

PRISM POWER PARTNERS LLC
TRAILSIDE SOLAR

Special Use Permit Application
ACME TOWNSHIP

capacity, implementation of linear straw wattles to slow down stormwater during construction,
systematic check dams within swales to reduce water flow energies to reduce susceptibility of
erosion, and disturbance phasing to limit the amount of exposed soils prior to stabilization.
These measures will ensure that Trailside Solar has taken every step possible to minimize
potential soil erosion on this site and a sedimentation release to neighboring Yuba Creek and
wetlands. Trailside Solar has committed to Acme Township that onsite SESC management will be
conducted by a third-party engineering firm to ensure the approved SESC plan is functioning and
additional measures will be put in place immediately if any deficiencies are observed during
construction.
j.

Will include a drainage plan that is adequate to handle storm water runoff, and will not cause
undue runoff onto neighboring property or overloading of water courses in the area.
Trailside Solar has worked closely with Gosling Czuback Engineering Sciences, Inc., Acme
Township’s third-party stormwater reviewer, to develop a stormwater management plan that
meets and exceeds the Acme Township stormwater control ordinance. The constructed Project
will direct as much stormwater as possible to north/south drainage swales generally on the
eastern and western portions of the site. These vegetated swales will direct storm water to an
initial sedimentation basin which will allow suspended solids time to settle out, thus improving
water quality, before being directed to the Project’s infiltration basin. All stormwater will be
infiltrated into the ground water via the site’s permeable sandy soils and via the infiltration
basin. The Project’s overall stormwater capacity has been increased to contain a 200 year, 1hour storm event which far exceeds the Acme Township storm water control ordinance capacity
requirements. To put this another way, the project capacity has been increased an additional
50% to ensure protection of wetlands to the south and adjacent Yuba Creek.

k. Will ensure that grading or filling will not destroy the character of the property or surrounding
area, and will not adversely affect the adjacent or neighboring properties.
While significant grading will be required to smooth out the site to create a southerly facing
slope that already naturally occurs, the surrounding area will not be impacted by the project.
Further, the character of the site will be preserved due to the low impact nature of the solar
design and the preservation of the wetlands and Yuba Creek.
l.

Will not disrupt air drainage systems necessary for agricultural uses.
The facility’s structures and landscaping will not disrupt air drainage systems that are necessary
for agricultural uses.

m. Will ensure that phases of development are in a logical sequence, so that any one phase will
not depend upon a subsequent phase for adequate access, public utility services, drainage, or
erosion control.
The project will ensure that the phased approach as required to minimize soil erosion
disturbance has been designed in a logical sequence for adequate access during construction
and will maximize protection of drainage and SESC measures.
n. Will provide details for proper expansion of existing facilities such as public streets, drainage
systems, and water and sewage facilities.
The Trailside Solar project does not require expansion of existing public streets, drainage
systems, and water and sewage facilities to service the site.
o. Will include landscaping, fencing, and/or walls to meet the objectives of the ordinance.
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The Trailside Solar project contains landscaping and fencing that meet the objectives of the
Acme Township Zoning Ordinance.
p. Will not adversely affect the flow of traffic within the site or to and from the adjacent streets
with any parking layouts.
The solar facility will not have any regular staff onsite during operation and traffic will not be
generated from the site. During construction, traffic will be limited to construction equipment
and component deliveries but will be limited during construction.
q. Will ensure safety and convenience for vehicular and pedestrian traffic within the site.
During operation, the project will only have maintenance staff onsite in the event of a problem
with the solar system. There will not be any other regular traffic onsite.
r.

Will ensure that outdoor storage of garbage will be contained, screened from view, and
located so as to not be a nuisance to the subject property or neighboring properties.
Garbage will not be regularly generated at the site.

s. Will be in accord with the spirit and purpose of the Ordinance, and not inconsistent with, or
contrary to, the objectives sought to be accomplished by the Ordinance and the principles of
sound planning.
Trailside Solar project will be in accord with the spirit and purpose of the Acme Township Zoning
Ordinance and follow the objectives and principles that are sought to be accomplished.

III. ADDITIONAL INFORMATION
1)

CERTIFICATIONS
Trailside Solar will comply with all applicable federal, state, and local laws and regulations and will obtain
all required federal, state, and local approvals, licenses, permits or variances for the proposed large solar
energy system prior to the start date of construction. Prism Power Partners performs a systematic
evaluation of its solar projects to ensure they are sited in an environmentally responsible manner and in
compliance with all applicable local, state, and federal laws and regulations.
The following list represents the permits and approvals being reviewed as part of this project:

ENTITY / APPLICATION
Environment, Great Lakes & Energy

DESCRIPTION
Potential NREPA permits/approvals
include:

•
•
•

STATUS
EGLE provided letter stating
permit not required.

Part 31 Floodplains
Part 301 Watercourses
Part 303 Wetlands

Grand Traverse County

Soil Erosion and Sedimentation
Control Permit

Approved

Michigan Department of
Transportation (MDOT)

ROW Entrance Permit

Approved

Grand Traverse Metro Fire
Department

Site Plan Review

Approved

Grand Traverse County Sheriff’s

Site Plan Review

Approved
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Office
Acme Township Stormwater

2)

Stormwater Review

Approved

CONSTRUCTION CODES AND INTERCONNECTION STANDARDS
Trailside Solar will comply with the following requirements regarding the Trailside Solar facility prior to the
commencement of proposed construction:

3)



All applicable state construction and electrical codes and local building permit requirements.



Large solar energy systems shall comply with applicable utility, Michigan Public Service Commission,
and Federal Energy Regulatory Commission interconnection standards.

DESCRIPTION OF PROPOSED FACILITES
Below, please find a listing of all proposed Trailside Solar facilities. See site plan in Appendix B for
locations of all proposed facilities.


Solar Array Equipment Description
Trailside Solar proposes to use a single axis tilt PV array with rows running North to South, that tilt
from East to West slowly throughout the day. Since the specific PV solar module may change based
upon market availability, an available maximum footprint has been illustrated in the site plans based
on the site boundary, ordinance setbacks, existing easements, and natural features. The intent of
the site plan is to illustrate the maximum available array area that could be built. All solar facilities
will be surrounded by a fence as required.

 Electrical Collection System
The power generated by the solar array will be collected and conveyed to the substation by an
underground electrical power collection system. The Project’s energy collection system will include
buried cables and fiber-optic communication lines, above ground pad-mounted transformers, and
junction boxes.
 Substation
The Project substation collects the generated electrical current from the array transformers and
regulates the 46-kV power delivered to the interconnection. The Project substation will contain
metering equipment, circuit breakers, poles and disconnects, and other devices to regulate the flow
of electrical power.


4)

Proposed Access Roads
An access road to access the middle portions of the project has been designed for and is shown in
the site plan. The road also provides access to the inverter transformer locations within the array. A
typical 20-foot-wide gravel access road will be utilized and will be maintained by Trailside Solar.

CONSTRUCTION SCHEDULE
Upon approval of the SUP application, the below table depicts an anticipated construction schedule
outlining major Trailside Solar milestones.
Trailside Solar Milestones
Break Ground
Solar Component Delivery

Spring, 2021
Summer, 2021
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Commencement
Commercial Operation Date

Winter, 2021

IV. CONCLUSION
This submission and its attachments demonstrate Trailside Solar’s compliance with the Acme Township Zoning
Ordinance. Upon approval of the Special Use permit, Trailside Solar looks forward to the opportunity to
construct the Trailside Solar project in 2021. The project will supply clean enough renewable energy to power
approximately 3,600 homes and will operate safely and in compliance with all applicable local, state, and federal
regulations. Based on the University of Tennessee data, the Trailside Solar project would be expected to
generate approximately 81 construction jobs. Further, Trailside Solar has been designed in harmony with Yuba
Creek and the wetlands to the South of the project and provides a natively landscaped preservation of the site
for years to come, including the creation of a new pollinator friendly landscape.
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PRISM POWER PARTNERS LLC | TRAILSIDE SOLAR | ACME TOWNSHIP

Application Number:__________________

Special Use Permit/Site Plan Review Application
Township of Acme, Grand Traverse County, Michigan
6042 Acme Road, Williamsburg, MI 49690
Phone: (231) 938-1350 Fax: (231) 938-1510 Web: www.acmetownship.org
Planning & Zoning Administrator: Lindsey Wolf Email: zoning@acmetownship.org

Owner Information (please type or print clearly):
Phone: (231) 938-7095 x 0

Name: Kelly M Hagan Trustee

Mailing Address: Hagan Law Offices, PLC P.O. Box 6844
City: Traverse City
State: MI

Zip: 49696

Email Address: kelly@haganlawoffices.com

Applicant Information (please type or print clearly):
Name: Prism Power Partners LLC
Mailing Address: 430 E. 8th Street #5010
City: Holland

Phone: (312) 330-5014
State: MI

Zip: 49423

Email Address: info@prismpowerpartners.com

A. Property Information:
1. Address:
2. Parcel Number/Property Description:
01-002-002-02

3. Current Zoning of Property:
B-3

4. If this project is one phase of a larger development and/or property subject to an
existing/previous Site Plan Review, Special Use Permit, or Variance, what is/are
the applicable permit number(s)?
5. Provide proof of current property ownership. If applicant is not the current property
owner, also provide written permission to act as agent of, and complete contact
information for the current property owner.

(Updated 01/04/2016 SW)
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Application Number:__________________

6. Proposed Use/Change to Property
Special Use - Solar Field

7. Estimated Start and Completion Dates:
B. Application Packet Requirements: REFER TO ACME TOWNSHIP ZONING ORDINANCE
AND COMPLETE ATTACHED CHECKLIST
C. Fees: Include initial fee as required by the Acme Township Ordinance #2004-01
D. Fee Escrow Policy Acknowledgement: Provide completed and signed form with initial
escrow fee deposit.
E. Affidavit: The undersigned affirms that he/she is the _________________________ (owner, agent,
lessee, or other interested party) involved in this petition and that the foregoing answers,
statements and information are in all respects true and, to the best of his/her knowledge,
correct. By making this application, the undersigned grants all officials, staff and
consultants of Acme Township access to the subject property as required and appropriate
to assess site conditions in support of a determination as to the suitability of the proposed
project and/or current or future Special Use Permit and Zoning Ordinance compliance.
Date: 02/02/2020

Signed:

FOR TOWNSHIP USE ONLY
Application Number:

Date Received:

Public Hearing/Meeting:
Date of Advertising:

T&A Account:
NOTES:

(Updated 01/04/2016 SW)
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Know what's below.

Call before you dig.

TRAILSIDE SOLAR
ACME TOWNSHIP, GRAND TRAVERSE COUNTY, MICHIGAN
TAX ID: 01-002-002-02

SPECIAL USE PERMIT PLANS

DEVELOPMENT TEAM
DEVELOPER

PRISM POWER PARTNERS LLC.
430 E. 8TH STREET #5010
HOLLAND, MICHIGAN 49423
PHONE: (630) 276-6814
CONTACT: JEREMY JONES

CIVIL ENGINEER

ATWELL, LLC
TWO TOWNE SQUARE, SUITE 700
SOUTHFIELD, MI 48076
PHONE: (248) 447-2000
FAX: (248) 447-2001
CONTACT: TIMOTHY JONES

GOVERNING AGENCIES
ACME TOWNSHIP

6042 ACME ROAD
WILLIAMSBURG, MI 49690
PHONE: (231) 938-1510

TAX DESCRIPTION

VICINITY MAP
NOT TO SCALE

SHEET INDEX
00
01
02
03A
03B
03C
04A
04B
05A
05B
06
07
08
09
10
11
12
13
14

COVER SHEET
EXISTING CONDITIONS
SITE PLAN OVERALL
SESC - PHASE 1
SESC - PHASE 2
SESC - PHASE 3
GRADING PLAN
STORM WATER MANAGEMENT PLAN
LANDSCAPE PLAN - SEEDING
LANDSCAPE PLAN - TREE BUFFER
EMERGENCY ACCESS PLAN
LAYOUT PLAN - NE
LAYOUT PLAN - NW
LAYOUT PLAN - SE
LAYOUT PLAN - SW
LAYOUT PLAN - SOUTH
DETAIL SHEET
DETAIL SHEET
DETAIL SHEET - SESC

FLOODPLAIN NOTE
PER THE FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) MAP (MAP
NO. 26055C0150C DATED 8/28/2018, THE SITE LIES WITHIN ZONE X, AREAS
OUTSIDE OF THE 100 YEAR FLOODPLAIN.

WETLANDS
WETLANDS ARE LOCATED ON THE SITE. THE PROJECT WILL AVOID
WETLAND IMPACTS AND GRADING WITHIN THE ECOLOGICAL SETBACK AREA
(50 FEET FROM THE ORDINARY HIGH WATER MARK OF YUBA CREEK AND 25
FEET OF ANY REGULATED WETLAND).

NOTES

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH GOVERNING AGENCY
STANDARDS.
2. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING ALL FRANCHISE
UTILITY (GAS, ELECTRIC, DATA) CONSTRUCTION, REMOVAL, AND
RELOCATIONS. ANY FRANCHISE UTILITY INFORMATION ON THESE PLANS
IS SHOWN FOR REFERENCE ONLY.

PROJECT NARRATIVE

THE PROJECT CONSISTS OF A PROPOSED 9 MW AC (MAX) LARGE SOLAR
ARRAY. THE PROJECT SUBSTATION WILL TIE DIRECTLY INTO THE
OVERHEAD DISTRIBUTION LINES.

GRAND TRAVERSE COUNTY
PHONE: (231) 922-4700
400 BOARDMAN AVE
TRAVERSE CITY, MI 49684

GRAND TRAVERSE METRO
FIRE DEPARTMENT
PHONE: (231) 947-3000
897 PARSONS ROAD
TRAVERSE CITY, MI 49686

REQUIRED PERMITS
GRAND TRAVERSE COUNTY - SOIL EROSION AND SEDIMENTATION CONTROL PERMIT
ACME TOWNSHIP - SPECIAL USE PERMIT
GRAND TRAVERSE METRO FIRE DEPARTMENT - EMERGENCY ACCESS APPROVAL
GRAND TRAVERSE COUNTY SHERIFF DEPARTMENT - APPROVAL
MDOT - ROW PERMIT

GRAND TRAVERSE COUNTY
ROAD COMMISSION
PHONE: (231) 922-4848
1881 LAFRANIER RD
TRAVERSE CITY, MI 49696

MDOT

PHONE: (231) 941-1986
2084 US-31 SOUTH, SUITE B
TRAVERSE CITY, MI 49685

EGLE

PHONE: (231) 775-3960
120 WEST CHAPLIN STREET
CADILLAC, MI 49601
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ACREAGE SUMMARY

SESC NOTES
TEMPORARY
CONSTRUCTION
STAGING AREA

PR. ACCESS ROAD

STONE FILTER
OUTLET (TYP.)
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BORE: B1
PR. FILL AREA
NO EXCAVATION

TEMPORARY
SOIL STOCK PILE

PROJECT BOUNDARY

FLO

W

PR. SUBSTATION

’

CHECK DAM (TYP.)

BORE: B11
PR. CUT DEPTH: ±9.61 FT
SOIL TYPES: LOOSE TO MEDIUM
COMPACT BROWN SAND
TRACE SILT & GRAVEL

RECEIVING WATERS

±4,564 L.F.
TEMPORARY SESC BMP
STRAW WATTLES (TYP.)

±8,158 L.F.
TEMPORARY SESC BMP
DOUBLE SILT FENCE (TYP.)

OWNER

ON-SITE SESC

ECOLOGICAL BUFFER
SEE SHEET02
SOIL TYPES
EX. WETLAND

PR. SEDIMENT BASIN
BASINS TO BE CLEANED
ANNUALLY OR WHEN SEDIMENT
DEPTH REACHES 12 INCHES

W

O

FL

PR. INFILTRATION BASIN
BORE: P-3R
ELEV: 687.5
GROUNDWATER: 683.0
SOIL TYPE: SAND (SP-SW)
TEST ELEV: 684.5
INFILTRATION RATE: 15

AsA
EyB
EyC
EyC2
EyD2
EyF2
KaA
KaA2
KaB
KaB2
KaC
KaF
Lu
RcA
RcB
Ru
Ta
WdD

BORE: P-2
ELEV: 689.5
GROUNDWATER: DRY
SOIL TYPE: SAND (SP-SW)
TEST ELEV: 686.0
INFILTRATION RATE: 12.5

PROP. RIPRAP
OVERFLOW WEIR

LEGEND

Au Gres-Saugatuck sands, 0 to 2 percent slopes
Emmet sandy loam, 0 to 2 percent slopes
Emmet sandy loam, 6 to 12 percent slopes
Emmet sandy loam, 6 to 12 percent slopes, moderately eroded
Emmet sandy loam, 12 to 18 percent slopes, moderately eroded
Emmet sandy loam, 25 to 45 percent slopes, moderately eroded
Kalkaska loamy sand, 0 to 2 percent slopes
Kalkaska loamy sand, 0 to 2 percent slopes, moderately eroded
Kalkaska loamy sand, 2 to 6 percent slopes
Kalkaska loamy sand, 2 to 6 percent slopes, moderately eroded
Kalkaska loamy sand, 6 to 12 percent slopes
Kalkaska loamy sand, 25 to 45 percent slopes
Carlisle muck, 0 to 2 percent slopes, cool
Richter loams, 0 to 2 percent slopes, overwash
Richter loams, 2 to 6 percent slopes, overwash
Roscommon mucky loamy sand
Tawas-Roscommon complex
Wind eroded land, strongly sloping

STORMWATER OVERFLOW
03A

ACREAGE SUMMARY
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TEMPORARY
CONSTRUCTION
STAGING AREA

TEMPORARY
SOIL STOCK PILE

STONE FILTER
OUTLET (TYP.)

PR. SUBSTATION

FLO

W

±7,429 L.F.
TEMPORARY SESC BMP
DOUBLE SILT FENCE (TYP.)

PROJECT BOUNDARY

BORE: B10
PR. FILL AREA
NO EXCAVATION

BORE: B3
PR.FILL AREA
NO EXCAVATION

BORE: B9
PR. CUT DEPTH: ±13.62 FT
SOIL TYPES: LOOSE TO
VERY COMPACT BROWN SAND
TRACE SILT & GRAVEL

CHECK DAM (TYP.)
BORE: B8
PR. FILL AREA
NO EXCAVATION

’

PR. ACCESS ROAD

RECEIVING WATERS

PR. INVERTER (TYP.)

±1,097 L.F.
EROSION BLANKET (TYP.)
TEMPORARY SESC BMP
STRAW WATTLES (TYP.)

OWNER

BORE: B12
PR. CUT DEPTH: ±3.99 FT
SOIL TYPES: LOOSE TO
VERY LOOSE BROWN SAND
TRACE SILT & GRAVEL

ON-SITE SESC

BORE: B14
PR. CUT DEPTH: ±26.75 FT
SOIL TYPES: LOOSE TO
VERY COMPACT BROWN SAND
TRACE SILT & GRAVEL

BORE: B13
PR. CUT DEPTH: ±4.95 FT
SOIL TYPES: LOOSE TO MEDIUM
COMPACT BROWN SAND
TRACE SILT & GRAVEL
BORE: B15
PR. CUT DEPTH: ±25.88 FT
SOIL TYPES: LOOSE TO VERY
COMPACT BROWN SAND
TRACE SILT, CLAY & GRAVEL

ECOLOGICAL BUFFER
SEE SHEET02
SOIL TYPES
AsA
EyB
EyC
EyC2
EyD2
EyF2
KaA
KaA2
KaB
KaB2
KaC
KaF
Lu
RcA
RcB
Ru
Ta
WdD

EX. WETLAND

PR. SEDIMENT BASIN
BASINS TO BE CLEANED
ANNUALLY OR WHEN SEDIMENT
DEPTH REACHES 12 INCHES

W

O

FL

PR. INFILTRATION BASIN

PROP. RIPRAP
OVERFLOW WEIR

LEGEND

Au Gres-Saugatuck sands, 0 to 2 percent slopes
Emmet sandy loam, 0 to 2 percent slopes
Emmet sandy loam, 6 to 12 percent slopes
Emmet sandy loam, 6 to 12 percent slopes, moderately eroded
Emmet sandy loam, 12 to 18 percent slopes, moderately eroded
Emmet sandy loam, 25 to 45 percent slopes, moderately eroded
Kalkaska loamy sand, 0 to 2 percent slopes
Kalkaska loamy sand, 0 to 2 percent slopes, moderately eroded
Kalkaska loamy sand, 2 to 6 percent slopes
Kalkaska loamy sand, 2 to 6 percent slopes, moderately eroded
Kalkaska loamy sand, 6 to 12 percent slopes
Kalkaska loamy sand, 25 to 45 percent slopes
Carlisle muck, 0 to 2 percent slopes, cool
Richter loams, 0 to 2 percent slopes, overwash
Richter loams, 2 to 6 percent slopes, overwash
Roscommon mucky loamy sand
Tawas-Roscommon complex
Wind eroded land, strongly sloping

STORMWATER OVERFLOW
03B

ACREAGE SUMMARY

M-72 (150' WIDE R.O.W)

SESC NOTES

Know what's below.

Call before you dig.

TEMPORARY
CONSTRUCTION
STAGING AREA

CHECK DAM (TYP.)

±468 L.F.
TEMPORARY SESC BMP
STRAW WATTLES (TYP.)

TEMPORARY SOIL
STOCK PILE

PR. SUBSTATION
PROJECT BOUNDARY

W

BORE: B5
PR. CUT DEPTH: ±19.31 FT
SOIL TYPES: MEDIUM TO
COMPACT BROWN CLAYEY SAND
TRACE GRAVEL

BORE: B4
PR. FILL AREA
NO EXCAVATION

FLO

BORE: B2
PR. CUT DEPTH: ±1.29 FT
SOIL TYPES: STIFF BROWN
SANDY CLAY-TRACE GRAVEL

PR. INVERTER (TYP.)

PR. ACCESS ROAD

PR. 15' WIDE
MAINTENANCE ROAD

’

BORE: B6
PR. CUT DEPTH: ±0.08 FT
SOIL TYPES: DARK BROWN
SILTY SAND

RECEIVING WATERS

BORE: B7
PR. CUT DEPTH: ±13.26 FT
SOIL TYPES: LOOSE BROWN SAND,
MEDIUM COMPACT TO VERY
COMPACT CLAYEY SAND
TRACE GRAVEL

±5,630 L.F.
TEMPORARY SESC BMP
DOUBLE SILT FENCE (TYP.)

OWNER

ON-SITE SESC

ECOLOGICAL BUFFER
SEE SHEET02
SOIL TYPES
AsA
EyB
EyC
EyC2
EyD2
EyF2
KaA
KaA2
KaB
KaB2
KaC
KaF
Lu
RcA
RcB
Ru
Ta
WdD

EX. WETLAND

PR. SEDIMENT BASIN
BASINS TO BE CLEANED
ANNUALLY OR WHEN SEDIMENT
DEPTH REACHES 12 INCHES

W

O

FL

PR. INFILTRATION BASIN

PROP. RIPRAP
OVERFLOW WEIR

LEGEND

Au Gres-Saugatuck sands, 0 to 2 percent slopes
Emmet sandy loam, 0 to 2 percent slopes
Emmet sandy loam, 6 to 12 percent slopes
Emmet sandy loam, 6 to 12 percent slopes, moderately eroded
Emmet sandy loam, 12 to 18 percent slopes, moderately eroded
Emmet sandy loam, 25 to 45 percent slopes, moderately eroded
Kalkaska loamy sand, 0 to 2 percent slopes
Kalkaska loamy sand, 0 to 2 percent slopes, moderately eroded
Kalkaska loamy sand, 2 to 6 percent slopes
Kalkaska loamy sand, 2 to 6 percent slopes, moderately eroded
Kalkaska loamy sand, 6 to 12 percent slopes
Kalkaska loamy sand, 25 to 45 percent slopes
Carlisle muck, 0 to 2 percent slopes, cool
Richter loams, 0 to 2 percent slopes, overwash
Richter loams, 2 to 6 percent slopes, overwash
Roscommon mucky loamy sand
Tawas-Roscommon complex
Wind eroded land, strongly sloping

STORMWATER OVERFLOW
03C

M-72 (150' WIDE R.O.W)
Know what's below.

Call before you dig.

YUBA CREEK

LT
RA
IL

NOTES

RE

CR

EA

TI

ON
A

SPILLWAY DETAIL

PERIMETER SWALE DETAIL

SOIL TYPES (ARRAY)

BA
YU

Au Gres-Saugatuck sands, 0 to 2 percent slopes
Emmet sandy loam, 0 to 2 percent slopes
Emmet sandy loam, 6 to 12 percent slopes
Emmet sandy loam, 6 to 12 percent slopes, moderately eroded
Emmet sandy loam, 12 to 18 percent slopes, moderately eroded
Emmet sandy loam, 25 to 45 percent slopes, moderately eroded
Kalkaska loamy sand, 0 to 2 percent slopes
Kalkaska loamy sand, 6 to 12 percent slopes
Richter loams, 0 to 2 percent slopes, overwash
Richter loams, 2 to 6 percent slopes, overwash
Wind eroded land, strongly sloping
Tawas-Roscommon Complex

NOTE:

SEE EXISTING CONDITIONS SHEET FOR SOIL DELINEATION MAP

LEGEND

B
B
B
B
B
B
A
A
B
B
A/B (Adjacent)
D/A

K

EE

CR

AsA
EyB
EyC
EyC2
EyD2
EyF2
KaA
KaC
RcA
RcB
WdD
Ta

HSG

04A

M-72 (150' WIDE R.O.W)

M-72 (150' WIDE R.O.W)

Know what's below.

Call before you dig.

DESIGN DRAINAGE AREA MAP
STORMWATER INFILTRATION BASIN CALCULATIONS
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BATES ROAD

RA
I
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IO
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E
RE

EK

RE
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RE
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E
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IO

NA

LT

RA
I

L

EEK
A CR
YUB

YU
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EXISTING DRAINAGE AREA MAP
PERIMETER SWALE CALCULATION

PERIMETER SWALE DETAIL

DESIGN CRITERIA

STORM WATER NARRATIVE

04B

M-72 (150' WIDE R.O.W)

290 LF OF WHITE PINE PLANTINGS
REFER TO SHEET 5B
FRONTAGE NATIVE GRASS SEED MIX
REFER TO SPECIES LIST

LEGEND

Know what's below.

Call before you dig.

SU

BS
T

AT

IO
N

2,452 LF OF WHITE PINE PLANTINGS
REFER TO SHEET 5B

SWALE & HIGH EROSION SEED MIX
REFER TO SPECIES LIST

DRY PRAIRIE POLLINATOR MIX

INFILTRATION/SEDIMENT BASIN MIX

SWALE & HIGH EROSION MIX

FRONTAGE NATIVE GRASS MIX

EX WETLANDS

PR. ACCESS RD
PR. INVERTER PAD
(TYP.)

L
AI
TR
ER
S
AV
TR

INFILTRATION/SEDIMENT BASIN SEED MIX
REFER TO SPECIES LIST

E

AR

EA

RE
CR

EA
T

IO

N

DRY PRAIRIE ARRAY
POLLINATOR SEED MIX
REFER TO SPECIES LIST

SWALE & HIGH EROSION SEED MIX
REFER TO SPECIES LIST

05A

Know what's below.

Call before you dig.

VIEW A - SCALE : 1" = 50'

LANDSCAPE DATA

SU

BS

TA
TI
O

N

LEGEND

VIEW B - SCALE : 1" = 50'

05B

SETBACK TYPICALS

Know what's below.

Call before you dig.

NOTES

M-72 (150' WIDE R.O.W)

PROJECT BOUNDARY

BATES ROAD

TR

AV

ER
SE

AR
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RE
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EA
TI
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TR

AI
L

10' WIDE BRUSH-FREE AREA
(RED) TYP.

LEGEND
50' SOLAR PROPERTY
SETBACK

06

SETBACK TYPICALS

M-72

60'

0'
2
R

Call before you dig.

NOTES

73'

0'
R2

20'

Know what's below.

50'

232'

418'

85'

318'

50'

75'

POI
R10'

'

6'

R6

25'

M-72 (150' WIDE R.O.W)

R4
0'

R50'

194'

69'

R40

133'

PROP. SUBSTATION

SHEET 07

SHEET 10

SHEET 09

'

SEE SHEET 08

R40

SHEET 08

154'

24'

0'
R2

BATES ROAD

R50'

R50'

SHEET 11

260
'

KEY MAP
50
'
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TR
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L

WETLANDS

CI
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ECOLOGICAL BUFFER.
SEE NOTE 19

LEGEND
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151'
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EA
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TI

STREAM ORDINARY
HIGH WATER MARK

67

'

TR

R40
'

'
63
0
R5
'

475'

SEE SHEET 09

07

SETBACK TYPICALS

Know what's below.

Call before you dig.

50'

NOTES

531'

48

'

R50'

1070'

SHEET 08

SHEET 07

SHEET 10

SHEET 09
BATES ROAD

SEE SHEET 07

597'

523'

421'

M-72 (150' WIDE R.O.W)

SHEET 11

KEY MAP

50'

60 dBA EXPECTED
SOUND CONTOUR

63'

44'

44'

30'

64'

LEGEND

20'

93'

50 dBA EXPECTED
SOUND CONTOUR

44'

421'

44'

60 dBA EXPECTED
SOUND CONTOUR

44'

5'

30 dBA EXPECTED
SOUND CONTOUR

90'
424'

30'

1070'

R5
0

'

20'

90'

40 dBA EXPECTED
SOUND CONTOUR
40 dBA EXPECTED
SOUND CONTOUR
SEE SHEET 10

08

SEE SHEET 07

151'

SETBACK TYPICALS

R40

Know what's below.

Call before you dig.

NOTES

'

90'

475'

80' 123'

514'
44'

50 dBA EXPECTED
SOUND CONTOUR

50 dBA EXPECTED
SOUND CONTOUR

90'

25' REGULATED
WETLAND BUFFER OR
50' STREAM BUFFER
(GREATER OF THE TWO)

30 dBA EXPECTED
SOUND CONTOUR

40 dBA EXPECTED
SOUND CONTOUR

40

9'

40 dBA EXPECTED
SOUND CONTOUR
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SHEET 10

SHEET 09
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'

AV
ER
SE

CI
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SHEET 08
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SEE SHEET 10

UPLAND TREES AND
VEGETATIVE
BUFFER TO REMAIN
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M-72 (150' WIDE R.O.W)

BATES ROAD

44'

421'

44'

424'

0'
R5

44'

'
63

67

'

60 dBA EXPECTED
SOUND CONTOUR

ECOLOGICAL BUFFER.
SEE NOTE 19

KEY MAP

923'

215

'

TR

SHEET 11

5'

LEGEND

23

'

7'
33

11

74
'

10
53

'

33
'

'

96

4'

'

71

09

SEE SHEET 08

SETBACK TYPICALS

Know what's below.

NOTES

597'

523'

421'

Call before you dig.

50'

60 dBA EXPECTED
SOUND CONTOUR

63'

64'

30'

424'

5'

30 dBA EXPECTED
SOUND CONTOUR

40 dBA EXPECTED
SOUND CONTOUR

M-72 (150' WIDE R.O.W)

SHEET 08

SHEET 07

SHEET 10

SHEET 09
BATES ROAD

93'

50 dBA EXPECTED
SOUND CONTOUR
SEE SHEET 09

20'

421'

44'

60 dBA EXPECTED
SOUND CONTOUR

30'

1070'

R5

0'

20'

SHEET 11

923'

KEY MAP

UPLAND TREES AND
VEGETATIVE
BUFFER TO REMAIN

15' MAINTENANCE
ROAD

8'

63'

R9

50'

43'

R83'
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'

75'

ECOLOGICAL BUFFER
SEE NOTE 19

LEGEND

'

20
'

45

SEE SHEET 06
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37'

30

'

'
57
'
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53
'

SEE SHEET 10

20
'

61'

SEDIMENT
BASIN
265'

SETBACK TYPICALS

12'
Know what's below.

49'

Call before you dig.

74'

NOTES

INFILTRATION
BASIN

BA

CR
E

EK
ECOLOGICAL BUFFER
SEE NOTE 19

M-72 (150' WIDE R.O.W)

'

50

SHEET 08

SHEET 07

SHEET 10

SHEET 09
BATES ROAD

YU

50' SOLAR
PROPERTY
SETBACK

SHEET 11

KEY MAP

LEGEND
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Know what's below.

Call before you dig.

SUBSTATION EQUIPMENT - PROFILE VIEW

CONCEPTUAL T-LINE POLE DETAIL

SUBSTATION EQUIPMENT - PLAN VIEW

EVERGREEN TREES

SUBSTATION FENCE DETAIL
NO SCALE

VEGETATIVE BUFFER DETAILS

12

Know what's below.

Call before you dig.

FRONT VIEW (LOOKING NORTH)

SIDE VIEW (LOOKING WEST)
CONCEPTUAL SOLAR PV TABLE DETAIL

FENCE DETAIL

CONCEPTUAL INVERTER STATION DETAIL

CONCEPTUAL SOLAR PV MODULE DATA

13

Know what's below.

Call before you dig.

3.

1.

4.
2.
3B.

3A.

5.
1.

NOTES

ORANGE CONSTRUCTION FENCE
NOT TO SCALE

During Construction
EROSION CONTROL BLANKET
(SLOPE INSTALLATION)

EROSION CONTROL BLANKET
(CHANNEL INSTALLATION)

NOT TO SCALE

NOT TO SCALE

SILT FENCE DETAIL
NOT TO SCALE

9"

4-6" WASHED STONE/ROCK

2'
TRENCH 6" INTO
CHANNEL BED

FLOW LINE OF DITCH

SECTION

≥

EXTEND GEOTEXTILE 24"
BEYOND CREST

2:1

GEOTEXTILE

SIDE ELEVATION

MA

FLOW

12"

XS

LO

2'

4-6" ROCK

PE

CHANNEL FLOW LINE
TRENCH 6" INTO CHANNEL

PROFILE
L

STRAW WATTLE INSTALLATION GUIDE
NOT TO SCALE

A

B

L= DISTANCE SUCH THAT
POINTS A & B ARE EQUAL
ELEVATIONS

PLAN VIEW

CONSTRUCTION SPECIFICATIONS

LONGITUDINAL PROFILE

ROCK CHECK DAM DETAIL
NOTES:

NOT TO SCALE

1.THE MAXIMUM HEIGHT OF THE CHECK DAM AT THE CENTER SHALL
NOT EXCEED ONE HALF THE DEPTH OF THE CHANNEL.
2. MAXIMUM SPACING SHALL BE SO THE TOE OF THE UPSTREAM DAM
IS THE SAME ELEVATION AS THE TOP OF THE DOWNSTREAM DAM.
3. REMOVE SEDIMENT WHEN 25% THE HEIGHT OF THE WEIR.
4. REMOVE CHECK DAMS WHEN SITE STABILIZATION IS ACHIEVED.

STABILIZED CONSTRUCTION ENTRANCE AND STONE LAYDOWN
NOT TO SCALE
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Appendix: C
APPROVAL LETTERS

PRISM POWER PARTNERS LLC | TRAILSIDE SOLAR | ACME TOWNSHIP

S TATE OF M ICHIGAN
DEPARTMENT OF
ENVIRONMENT, GREAT LAKES, AND ENERGY
C ADILLAC D ISTRICT O FFICE

GRETCHEN WHITMER
GOVERNOR

LIESL EICHLER CLARK
DIRECTOR

June 30, 2020

VIA E-MAIL
Mr. Jeremy Jones
Prism Power Partners LLC
430 E. 8th St.
Holland, MI 49423
Dear Mr. Jones:
SUBJECT: Preapplication Meeting
Submission Number HNZ-JK81-KEWPH
This letter is a follow-up to our May 22, 2020, preapplication meeting regarding the proposed
project in Acme Township, Grand Traverse County. The purpose of a preapplication meeting is
to provide you with information that will clarify the permit process, answer preliminary questions
about your specific project in order to avoid delays at a later date, and to determine, if possible,
the need for wetland or inland lakes and streams permits.
During this meeting we reviewed the need to obtain a permit under Part 301, Inland Lakes and
Streams; and Part 303, Wetlands Protection, of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amended (NREPA). The review was based on discussion of
the proposed project and/or draft permit application, the proposed site, and potential
modifications to the project discussed during our meeting.
During the review of the project site, the Department of Environment, Great Lakes, and Energy
(EGLE), Water Resources Division (WRD), made the following findings regarding the need for a
permit under Part 301 and Part 303 of the NREPA:
A permit is required for the project as proposed.
A permit is not required for the project as proposed.
It cannot be determined whether a permit is required given the information presented
at this time.
This determination is based on the enclosed project plan prepared by Mr. Timothy Jones and
dated February 5, 2020, along with other enclosed information provided at the time of this
meeting only. Provided that the proposed project and location are not altered, this
determination is binding on EGLE for a period of two years from the date of this meeting.
During the meeting, we also discussed a number of issues related to the project, including the
following:
1. Potential adverse effects to aquatic resources on the site that may result from the
proposed project, specifically avoiding impacts on the wetland area near Yuba Creek.
120 WEST CHAPIN STREET • CADILLAC, MICHIGAN 49601-2158
Michigan.gov/EGLE • 231-775-3960

Mr. Jeremy Jones

2

June 30, 2020

2. The potential presence of state or federally-listed threatened or endangered species on
the site. We recommend review of the material available on the Michigan Department of
Natural Resources’ (MDNR) Web site: https://www.michigan.gov/dnr/0,4570,7-35079134_82777-230551--,00.html
3. Potential floodplain effects. We recommend that you discuss this issue further with the
WRD District Floodplain Engineer, Ms. Susan Conradson.
Please note that this is not a permit. The WRD cannot indicate during a preapplication meeting
whether or not a permit will be issued. The WRD cannot make a decision regarding a permit
until it has considered all of the information provided in the final permit application, and, in some
instances, has also considered comments received in response to a public notice of the project.
Therefore, the WRD cannot legally tell you whether the project will be permitted in advance of a
permit application being submitted and reviewed.
The EGLE submission number assigned to this project is HNZ-JK81-KEWPH. Please keep a
record of this submission number and use it when submitting a final application or otherwise
corresponding with our office on this project.
We appreciate the opportunity to meet with you or your representative to address these
concerns. We have established a submission for this project, and the information submitted to
date will be used to facilitate processing of the final application. If you should have follow-up
questions before then, please contact me at 231-429-5244; SchockN@michigan.gov; or EGLE,
WRD, Cadillac District Office, 120 West Chapin Street, Cadillac, MI 49601-2158.
Sincerely,

Neil Schock
Cadillac District Office
Water Resources Division
Enclosure
cc: Grand Traverse CEA
Acme Township Zoning

GRAND TRAVERSE METRO FIRE DEPARTMENT

FIRE PREVENTION BUREAU

897 Parsons Road ~ Traverse City, MI 49686
Phone: (231) 922-2077 Fax: (231) 922-4918 ~ Website: www.gtfire.org Email: Info@gtfire.org

SITE PLAN REVIEW RECORD
Site Plan Review # 2
ID #

P-1243-M6793

DATE: 2/25/2020

PROJECT NAME: Tart Solar LLC Solar Array
PROJECT ADDRESS: South Side of M-72, West of Bates Rd.
TOWNSHIP: Acme
APPLICANT NAME: Jeremy Jones
APPLICANT COMPANY: Prism Power Partners LLC
APPLICANT ADDRESS:

430 E. 8th Street #5010

APPLICANT CITY: Holland

STATE: MI

APPLICANT PHONE 312-330-5014

ZIP: 49423
FAX #

REVIEW FEE: $75.00

Reviewed By:

Kathy Fordyce, Plan Reviewer

This review is based solely on the materials submitted for review and does not encompass
any outstanding information. Compliance with all applicable code provisions is required
and is the responsibility of the permit holder. Items not listed on the review do not negate
any requirements of the code nor the compliance with same. Inspection requests must be
made a minimum of 48 hours prior to needed inspection. This plan review is based on the
2015 International Fire Code, as adopted.

GRAND TRAVERSE METRO FIRE DEPARTMENT

FIRE PREVENTION BUREAU

897 Parsons Road ~ Traverse City, MI 49686
Phone: (231) 922-2077 Fax: (231) 922-4918 ~ Website: www.gtfire.org Email: Info@gtfire.org

SITE PLAN REVIEW
Site Plan Review # 2
ID #

P-1243-M6793

DATE: 2/25/2020

1. 505.1 Address identification.
New and existing buildings shall be provided with approved address identification. The
address identification shall be legible and placed in a position that is visible from the
street or road fronting the property. Address identification characters shall contrast with
their background. Address numbers shall be Arabic numbers or alphabetical letters.
Numbers shall not be spelled out. Each character shall be not less than 4 inches (102 mm)
high with a minimum stroke width of 1/2 inch (12.7 mm). Where required by the fire
code official, address identification shall be provided in additional approved locations to
facilitate emergency response. Where access is by means of a private road and the
building cannot be viewed from the public way, a monument, pole or other sign or means
shall be used to identify the structure. Address identification shall be maintained.
-Provide the address on the M-72 side of the substation building and at the gate.
-Will be provided per submitted documentation.
2. 506.1 Knox Box where required.
Where access to or within a structure or an area is restricted because of secured openings
or where immediate access is necessary for life-saving or fire-fighting purposes, the fire
code official is authorized to require a key box to be installed in an approved location.
The key box shall be of an approved type listed in accordance with UL 1037, and shall
contain keys to gain necessary access as required by the fire code official.
-Plan indicate a Knox box on the gate, provide access keys to the gate and
substation, as well as emergency contact information.
-Will be provided per submitted documentation.
3. 503.2.1 Fire apparatus access road dimensions.
Fire apparatus access roads shall have an unobstructed width of not less than 20 feet
(6096 mm), exclusive of shoulders, except for approved security gates in accordance with
Section 503.6, and an unobstructed vertical clearance of not less than 13 feet 6 inches
(4115 mm).
-Plan indicate 8’ wide fire dept apparatus access roads, provide access roads that
are a minimum of 20’ feet wide.
-Plans revised to reflect a 20’ wide fire apparatus access road.

GRAND TRAVERSE METRO FIRE DEPARTMENT

FIRE PREVENTION BUREAU

897 Parsons Road ~ Traverse City, MI 49686
Phone: (231) 922-2077 Fax: (231) 922-4918 ~ Website: www.gtfire.org Email: Info@gtfire.org

4. 605.11.2 Ground-mounted photovoltaic arrays.
Ground-mounted photovoltaic arrays shall comply with Section 605.11 and this section.
Setback requirements shall not apply to ground-mounted, free-standing photovoltaic
arrays. A clear, brush-free area of 10 feet (3048 mm) shall be required for groundmounted photovoltaic arrays.
-Plans revised to reflect a 10’ wide brush free area.
Project may proceed with township approval process.

Timothy Jones
From:
Sent:
To:
Cc:
Subject:

Brent Wheat <bwheat@gtcountymi.gov>
Tuesday, September 08, 2020 4:42 PM
zoning@acmetownship.org; Timothy Jones
Daniel Thorell
Trailside Solar

Hi Lindsey,
Tim and the Atwell team have worked tirelessly the last few months with our department to create a soil erosion plan
that we feel is better designed to withstand the hard rains our area has experienced over the last few
years. Stormwater basins have been altered to accept water and sediment from a 200 year, 1 hour storm event while
the site is in a disturbed state. Water pumps equipped with filters will be onsite at all times if needed for
backup. Additionally, the project is being phased instead of the entire site being stripped at one time. Phases must first
be stabilized and approved by the soil erosion department before moving forward to the next phase.
The soil erosion department has received the application with the final amended plans and are prepared to issue a
permit to break ground next spring 2021.
If you have any questions or concerns feel free to contact me.
Brent

Brent Wheat
Environmental Sanitarian
Grand Traverse County Health Department
Environmental Health Division

Phone: 231.995.6015
Fax: 231.995.6033
External Email: Do not click any links or open any attachments unless you trust the sender and know the
content is safe.
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Jeremy Jones <jeremy@prismpowerpartners.com>

TART Solar LLC driveway onto M-72: Preliminary Approval
Wiest, Jeremy (MDOT) <WiestJ@michigan.gov>
To: "jeremy@prismpowerpartners.com" <jeremy@prismpowerpartners.com>, "tjones@atwell-group.com" <tjones@atwell-group.com>
Cc: "Burzynski, Steve (MDOT)" <BurzynskiS@michigan.gov>

Wed, Mar 4, 2020 at 10:42 AM

To whom it may concern,
Our department has received a permit application from TART Solar LLC (Permit Ref No 68979) for a driveway onto M-72. We are currently
processing their permit and working with them towards issuance of a permit. This e-mail serves as preliminary approval of their access onto M-72
from their property. We will be requiring that the driveway be designed and constructed to our specifications. If you need anything further from our
department, please let us know.

Thanks!

Jeremy
____________________________________

Jeremy R Wiest, P.E.
Permit Engineer
Michigan Department of Transportation
Traverse City Transportation Service Center
2084 US-31 South, Suite B
Traverse City, MI 49685
Phone: 231-941-1986
17002617MDOT-RD-01.pdf
302K
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TECHNICAL MEMORANDUM
Trailside Solar - Storm Water Review

To:

Lindsey Wolf, Planning & Zoning Administrator
Doug White, Supervisor

Date:

May 5, 2020

From:

Robert Verschaeve, P.E.

Re:

Trailside Solar - Storm Water
Review

This review is being provided as requested by Acme Township for storm water control
measures proposed for the referenced project in accordance with Ordinance No. 2007-01
Acme Township Storm Water Control Ordinance. Other items requiring permits, such as
soil erosion and sedimentation controls (GT County Health Department) and Notice of
Coverage (EGLE), will ultimately need to be reviewed and permitted through the agency
having jurisdiction. We provide general comments regarding SESC at the end of this
memo.
The site is identified on the provided Special Use Permit Plans as Tax ID: 01-002-002-00
and located just south of M-72. The site is just west of Bates Road and is bordered by
the TART trail along its east boundary. No address is given. The plan set that was
initially provided for review was dated February 5, 2020 and was prepared by Atwell,
LLC. Revised plans were subsequently submitted, and the latest set provided for review
was dated 4-17-2020.
The plans generally show a proposed large-scale solar array development of 58.5 acres.
Gravel maintenance drives are shown which circulate from the substation to four inverter
locations centrally located within the solar panel arrays. The site is generally proposed to
be graded from the center down at approximately 10% slopes. This slope equates to 10
feet of vertical elevation change over 100 feet of horizontal distance. Yuba Creek runs
along the south and east edges of the site at the bottom of the slopes. An infiltration
basin is proposed at the south end of the site to handle storm water runoff. A wide
range of soil types are identified on the site and listed on the existing conditions plan.
Areas for the gravel maintenance drive and small concrete pads were scaled from the
plans and found to match the areas used in the calculations.
Since the proposed plans indicate an infiltration basin to handle storm water, this review
is completed with respect to the Infiltration/Retention System section of the Ordinance.
The items listed from this section are noted below with the text from the Ordinance in
italics followed by our review comments.
a. Physical Feasibility
Infiltration systems will be required at all sites with soil permeability greater than 1 inch per hour.
The bottom of the infiltration system shall be a minimum of 4 feet above the highest known water table
elevation.
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The plans show the proposed infiltration basin primarily located in an area of several
soils series identified as Lu – Carlisle Muck, Ta – Tawas-Roscommon Complex, and
AsA – AuGres-Saugatuck sands. These soil series have a wide-ranging capacity to
transmit water that varies from moderately low to very high depending on the series.
The applicant has completed infiltration testing at the proposed basin location. A
copy of the report provided is attached to this review. The reported permeability at
location P-2 is 12.5 inches per hour. This exceeds the minimum 1 inch per hour
criteria.
The bottom of the basin is shown at elevation 687. The reported water table
elevation within the basin appears to be at 683. This puts the bottom of basin
elevation at 4 feet above the highest known water table.
b. Design Criteria
i. Volume
The volume of the infiltration system shall be calculated by comparing the volume of runoff of the
undeveloped site during a 2-year, 24-hour duration storm versus the volume of runoff from the
developed site during a 25-year, 24-hour duration storm.
The infiltration system volume shall be designed to store the runoff from back-to-back 100-year,
24-hour rainfall events from the entire contributing area for retention systems or if the discharge
will cause downstream flooding. Certification that an adequate outlet for infiltration systems is
available shall be provided by a licensed professional engineer.
The calculation of the stormwater runoff is not as straight forward as it seems for
this type of development. The nature of these solar array developments retains
the pervious land area under and between each solar array. This pervious land
area is available to slow down and infiltrate the runoff from the upslope array.
This is different from a usual development where pervious land is replaced with
impervious surfaces such as buildings and parking. The current Ordinance
generally assumes a typical development model for its calculations.
The applicant has provided several references that claim no additional runoff
would be generated from solar array installations where arrays of sufficient row
spacing are constructed on slopes below 10%. Figure 1, below, shows this typical
panel arrangement in a solar array and is from the North Carolina DEQ
Stormwater Design Manual. The applicant has also provided an example where
nearby Manistee County has waived stormwater control requirements for a
similar installation where the developer signed an agreement to comply with
stormwater requirements if issues ever arise.
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We have worked with the applicant regarding the fact that the pervious land area
is not being completely replaced by the proposed solar panels and is generally
available to slow down and infiltrate the runoff. This proposed installation
appears to generally meet the industry row spacing criteria for considering the
area under the arrays as available pervious area. The exact row spacing is not
detailed at this time and it is noted in the plans that the layout is preliminary and
subject to change. Future construction plans shall detail the row spacing to
verify the minimum disconnection length between arrays is maintained on the
site. The low panel height shall also be specified on the plans.
The proposed slopes for this site are 10% and are at the limit where the pervious
land area considerations would apply. A general range of slopes between 8% and
10% appear to be the limit. Recognizing the site grading characteristics are
being significantly changed, proximity to environmentally sensitive areas, and
the wide range of soil conditions across the large site, the applicant has
calculated stormwater runoff volume for this site based on soil runoff coefficient
changes for the difference between a 2-year undeveloped and 25-year developed
condition as required in the ordinance. The undeveloped condition utilized
coefficients for undeveloped sandy or heavy soils as appropriate. The developed
condition utilized coefficients for impervious gravel and concrete along with
coefficients of pervious cover for steep lawn slopes in sandy or heavy cover over
7%. The resulting calculated runoff volume is 105,299 cubic feet.
The proposed basin shown on the plans provides a volume of 150,353 cubic feet
at the top of berm elevation of 692. Typical basins provide a 1-foot freeboard
thus the volume at elevation 691 should be verified. The stated volume at
elevation 691 is 115,013. These volumes both exceed the 105,299 cubic feet
required. These volumes were measured from the plans and found to be
accurate.
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ii. Maximum Drain Time
The infiltration basin shall be designed to drain completely within 72 hours. A design infiltration
rate of 0.5 times the infiltration rate determined by geotechnical investigation (not to exceed 1
in/hr for underground systems), or an infiltration rate of 0.52 in/hr, shall be used to estimate the
maximum time to drain by the equation: 72> 12D/I
As the Ordinance allows .5 times the measured infiltration rate to be used in
these calculations, the applicant has used 6.25 inches per hour given their
measured rate of 12.5 inches per hour. The calculations included on the plans
show the basin drains in 7.1 hours.
iii. Underground Infiltration & Retention
Underground infiltration or retention systems are discouraged and will be allowed only when
adequate space for an aboveground system is not available. The site grading shall provide for
parking lot storage of excess runoff should the underground infiltration or retention system fail to
function adequately.
The proposed system is not underground, and the requirements of this section
are met.
iv. Construction
The contractor shall avoid compacting the soil in the infiltration or retention basin area during
excavation and grading. Use of equipment with low earth pressure loading is required. The final 2
feet of depth shall be removed by excavating to finished grade.
Applicant is advised of the general requirements of this section to use low earth
pressure equipment and to avoid compacting soil in the basin area.
v. Snow Storage
Snow storage in the infiltration or retention system shall not displace more than 50% of the
available storage volume and shall not impede drainage through the system.
There is no snow storage proposed within the basin.
c. Treatment Criteria
A treatment forebay or equivalent storm water filter shall be used to treat storm water runoff prior to an
infiltration or retention system for all sites with a significant potential of exposing storm water to oil,
grease, toxic chemicals, or other polluting materials. A list of representative sites is included in
Appendix 1.
This site does not meet the criteria for a treatment forebay. The requirement for this
site is a sediment forebay or equivalent. The long relatively low slopes and perimeter
swales can be considered equivalent.
d. Controls
Detention basin design criteria for inlets and the emergency overflow shall also apply to the design of
infiltration basins.
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No inlet pipes are proposed. Runoff is collected via a swale and sheet flow to the
basin. The top of basin elevation is 1 foot above the high-water level as required. An
emergency overflow is also provided. Calculations for the emergency overflow and
swales are acceptable.
e. Erosion Control
Upland construction areas shall be completely stabilized prior to final infiltration basin construction.
All accumulated sediment shall be removed prior to final acceptance.
The plans call out the basic minimum soil erosion and sedimentation control
requirements for the site. The notes included in section G. of the Ordinance are also
include on the plans. Given the large site acreage, extensive earth change, and
proximity to Yuba Creek, it is important to emphasize the measures of minimizing the
extent and duration of earth disruption. Once the developer has a contractor
selected, a detailed schedule and staging plan shall be provided as part of the Soil
Erosion Control Plan as noted in note 4. Implementation of additional intermediate
SESC measures may be incorporated into the staging plan. A schedule is typically
needed for a SESC permit from Grand Traverse County as well.
Overflow spillways shall be protected with riprap or a permanent erosion control blanket to prevent
erosion of the structure.
The Spillway Detail included in the plans notes the required protection of either riprap
or erosion control blanket.
Inlets and outlets require energy dissipation and transition from outlet to open channel based on the
maximum velocities given in Section II - Grassed Waterways
The channel calculated channel velocity is 2.8 ft/s. The maximum velocity for open
channel grassed waterways as noted in the Ordinance is 4 ft/s.
f. Geometry
The floor of the infiltration basin shall be flat to encourage uniform ponding and infiltration.
The floor of the basin shall be scarified to a depth of 4 to 6 inches after final grading has been
established
The basin floor is flat as required. The applicant is advised of the requirement to
scarify after final grading.
g. Public Safety
The side slopes of this basin are 3H:1V and meet the requirements of the section.
The depth of the water level is noted as 3.7 feet. Water depths over 5 feet would
require special treatments of either a safety ledge or fencing. No special treatments
are required.
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h. Maintenance
A minimum 15-foot-wide maintenance access route from a public or private right-of-way to the basin
shall be provided. The access way shall have a slope of no greater than 5:1 (H:V), and shall be
stabilized to withstand the passage of heavy equipment. Direct access to the forebay, control structures,
and the overflow shall be provided.
A 15-foot-wide maintenance access route does not appear on the plans. Given the
proposed site grading and orientation of the proposed arrays, it is conceivable that
one could be easily provided between two of the arrays. The Site Plan notes that the
layout is preliminary and internal roads of the array to be configured at a later date.
A maintenance access route to the basin meeting the noted requirements above shall
be identified on construction plans.
Infiltration basin maintenance plans will require that sediment be removed from the treatment forebay
when it reaches a depth equal to 50% of the depth of the forebay or 12 inches, whichever is less.
The applicant is advised of this requirement. Additionally, construction plans shall
include a note identifying that the basins will be inspected and cleaned of silt and
debris at least annually and that the sediment will be cleaned when required.
ADDITIONAL ITEMS
As previously noted in this review, given the large site acreage, extensive earth change,
and proximity to Yuba Creek, it is important to emphasize minimizing the extent and
duration of earth disruption. The Township should notify the Grand Traverse County
Environmental Health Department regarding the SESC schedule and staging plan to be
provided by the applicant noted in this review. Those items could be incorporated into
the SESC permit issued by that office.
This site will also disturb more than five acres of land adjacent to Yuba Creek and
connected wetlands. This will, at a minimum, require an additional application for Notice
of Coverage from EGLE’s Water Resources Division (WRD). The applicant shall provide a
copy of this coverage once obtained.
During discussions with the applicant during this review, it has been described that the
grading and restoration of the site would occur during this construction season and the
installation of the solar arrays would occur the following construction season. This is
important to allow the vegetation so important to the stormwater control on the site to
become established. Several additional items are listed below for consideration as this
project moves through the phases of construction to ensure the success of the
stormwater controls and protection of the environmentally sensitive areas:
· A meadow condition is preferable, particularly for slopes between 5 and 10
percent. An appropriate seed mix shall be selected for this condition. The
seeding specifications shall be provided on the construction plans.
· Mowed areas, where approvable, should be kept to 4-inch minimum height.
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Vegetated areas will not be subject to chemical fertilization or
herbicides/pesticides except for those applications that are necessary to get
vegetation established and which follow an approved Erosion and Sediment
Pollution Control Plan.
The lowest vertical clearance of the solar array is not specified on the plans. This
height shall be detailed as previously noted in the review. The height shall be at
an adequate height to promote vegetative growth below the array. If elevation is
greater than 10 feet, additional BMPs (will be necessary to prevent/control erosion
and scour along the drip line or otherwise provide energy dissipation.

SUMMARY
The storm water controls for this proposed large solar array project can be approved
subject to the items described in this review and summarized as follows:
1. Future construction plans shall detail the row spacing to verify the minimum
disconnection length between arrays is maintained on the site. The low panel
height shall also be specified on the plans.
2. Once the developer has a contractor selected, a detailed schedule and staging plan
shall be provided as part of the Soil Erosion Control Plan. Any additional
intermediate SESC measures should be identified and incorporated into the plans.
3. A maintenance access route to the infiltration basin meeting the Ordinance
requirements shall be identified on construction plans.
4. Construction plans shall include a note identifying that the basin will be inspected
and cleaned of silt and debris at least annually and that the sediment will be
cleaned when required.
5. Obtain Notice of Coverage from EGLE’s Water Resources Division (WRD) and
provide a copy of this coverage once obtained.
6. Incorporate the bullet points noted in the “ADDITIONAL ITEMS” above into
construction plans.
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April 3, 2020
Mr. Timothy Jones, P.E.
Project Manager
Atwell, LLC
Two Towne Square, Suite 700
Southfield, Michigan 48076
RE:

Letter of Infiltration Evaluation
Proposed Trailside Solar Power Plant
M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County, Michigan

Dear Mr. Jones:
In accordance with your request, we have completed the infiltration evaluation for the proposed Trailside
Solar Power Plant to be constructed southwest of the intersection of M-72 and Traverse Area Recreation
Trail approximately 2 miles west of downtown Williamsburg in Grand Traverse County, Michigan. We
understand the project will include a stormwater detention basin near the south end of the site adjacent
to Yuba Creek. The detention basin will be constructed to re-introduce the collected stormwater into the
natural water cycle by means of subsurface infiltration.
SCOPE OF SERVICES
The field operations and engineering letter-report preparation were performed under the direction and
supervision of a licensed professional engineer. Our services were performed according to generally
accepted standards and procedures in the practice of geotechnical engineering. Our scope of services
for this project is as follows:
1.

We performed a total of three (3) hand-auger soil borings within the footprint of the proposed
detention basin. Proposed boring P-1 was eliminated from this investigation. Boring P-3 was
terminated at a depth of 2 feet due to auger refusal from shallow groundwater. The remaining
borings P-2 and P-3R (revised location for P-3) extended to depths of 4-1/2 feet each.

2.

We performed in-situ percolation testing within supplemental boreholes excavated near borings
P-2 and P-3R in accordance with the general guidelines and intent of the Acme Township
Stormwater Control Ordinance No. 2007-001, Appendix 9 – Percolation Tests.

3.

We prepared this engineering letter-report. This report includes information regarding the
suitability of in-situ soils for on-site infiltration.

FIELD OPERATIONS
G2 Consulting Group, LLC (G2), in conjunction with Atwell, LLC, selected the number and location of the
soil borings. The approximate boring locations are shown on the attached Geotechnical Test Location
Plan, Plate, No. 1. Each boring location was determined in the field by use of a Garmin eTrex® 10
Outdoor GPS. The ground surface elevations at each test location was approximated based on the
topographical information presented on Sheet 3 of the Special Use Permit Plans prepared by Atwell on
February 5, 2020.
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Hand-auger borings were performed using a 3-inch diameter solid-stem auger. During excavation
operations, a G2 field engineer placed representative samples of the excavated soil in sealed containers
and maintained logs of the encountered subsurface conditions, including changes in stratigraphy and
observed groundwater levels. The final boring logs are based on the field logs completed in general
conformance with the Unified Soil Classification System. After completion of boring operations, the
boreholes were backfilled with excavated soil. We will hold the soil samples for 60 days from the date of
this report, after which time they will be discarded. If you would like the samples delivered to you,
please let us know.
Percolation testing was performed in accordance with the general guidelines and intent of the Acme
Township Stormwater Control Ordinance No. 2007-001, Appendix 9 – Percolation Tests. In general, each
test consisted of placing a 2-inch layer of pea-gravel into the borehole prior to pre-soaking with clean
water for one hour. After the initial pre-soak, a head of approximately 18 inches was poured into the
borehole and the drop in the head of water was recorded over time. A total of two trials per test was
performed within boreholes P-2 and P-3R. The last reading of the second trial per location was recorded
as the observed infiltration rate.
SITE CONDITIONS
The property lies within the Boardman River basin and is part of the Boardman watershed. The proposed
detention basin is located within a densely-wooded area on the north side of the Traverse Area
Recreation Trail. Access to the development area is from an existing trail located on the south side of
Michigan Highway 72 (M-72). Site grades within the footprint of the proposed detention basin gently
slope from the northeast at an elevation of approximately 694 feet downward to the southwest at an
elevation of approximately 683 feet.

Existing Conditions Near Boring P-3 Facing East
SUBSURFACE CONDITIONS
Approximately 8 to 14 inches of dark brown silty sand or sandy clay topsoil are present at the ground
surface of each boring location (P-2, P-3 and P-3R). In general, brown to grayish brown sand underlies
the topsoil at each location and extends to the explored depths.
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Groundwater seepage was observed within borings P-3 and P-3R at depths between 1-1/2 and 4-1/2 feet
during excavation operations. No groundwater was observed within boring P-2 during excavation
operations. Fluctuations in groundwater levels should be anticipated due to seasonal variations and
following periods of prolonged precipitation.
INFILTRATION CONSIDERATIONS
The unsaturated native sand present below the topsoil is generally conducive to stormwater infiltration.
The following table provides the results of our field observations and testing:
Boring
No.

Location
(Latitude, Longitude)

Ground
Surface
Elevation
(ft)1

Groundwater
Elevation
(ft)2

Test
Elevation
(ft)

Soil Type
(USCS3)

Observed
Infiltration
Rate (iph)

P-2

44.76707˚N, 85.45201˚W

690.5

< 686.0 (dry)

687.0

Sand (SP-SW)

12.5

P-3

44.76684˚N, 85.45231˚W

686.0

684.5

Not Tested

Sand (SP-SW)

Not Tested

P-3R

44.76698˚N, 85.45230˚W

687.5

683.0

684.5

Sand (SP-SW)

15.5

Notes:

1.
2.
3.
4.

Estimated based on available topographical information.
Estimated at completion of excavation operations and not including perched groundwater.
Description in general accordance with Visual-Manual Unified Soil Classification System (ASTM D2488).
Infiltration rate (inches per hour) just prior to termination of field test and does not include a reduction factor.

Based on the observed soil and groundwater conditions and the results of infiltration testing, it is
estimated that an effective infiltration basin bottom may be established at an approximate elevation of
687 feet.
We recommend that a qualified geotechnical engineer or technician be present on-site during the
excavation of the detention basin to verify that soils at the base of the proposed basin are consistent
with soil conditions identified within this report.
GENERAL COMMENTS
The scope of this evaluation was limited to the subsurface conditions at the proposed boring locations.
This report does not reflect variations that may occur between the actual boring locations and the actual
detention basin location. The nature and extent of any such variations may not become clear until the
time of construction. No chemical or environmental testing or analyses were included in the scope of
this investigation.
We appreciate the opportunity to be of service to you on this project and look forward to discussing the
results presented. In the meantime, if you have any questions regarding this report or any other matter
pertaining to the project, please call us.
Sincerely,
G2 Consulting Group, LLC

Jeffrey D. Crow, P.E.
Project Engineer
JDC/DLW/dlw

David L. Wanlass, P.E.
Project Manager
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Encl:

Plate No. 1
Figure Nos. 1-3
Figure No. 4
Figure Nos. 5-7

–
–
–
–

Geotechnical Test Location Plan
Soil Boring Logs
General Notes Terminology
Percolation Test Data Sheets

PREFERRED
INFILTRATION
BASIN LOCATION
BOTTOM 683
TOP 687
(PRELIMINARY)

P-3R
P-2

P-3

100 FEET

Note: Background imagery obtained from Special Use Permit Plans, Sheet No. 3, dated February 5, 2020, by Atwell.

LEGEND
Hand-Augered Soil Borings performed by
G2 Consulting Group, LLC on March 16,
2020 (P-3)

Trailside Solar Power Plant Infiltration Evaluation
M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County, Michigan
Project No. 203115

Supplemental Percolation Testing within
Boreholes (P-2 and P-3R)

Drawn by: JDC
Date: 3-18-2020
Scale: NTS

Plate
No. 1

Project Name:

Soil Boring No. P-2

Trailside Solar Power Plant Infiltration Evaluation

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203115
Latitude: 44.76707

Longitude: 85.45201

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA
DEPTH
( ft)

GROUND SURFACE ELEVATION: 690.5 ft ±

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

Topsoil: Dark Brown Silty Sand
(8 inches)
0.7

Brown Sand with trace silt and roots,
moist

3.8

BS-1

4.5

BS-2

Brown to Grayish Brown Sand with
trace silt, moist

SOIL / PAVEMENT BORING 203115.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 3/23/20

685.5

End of Boring @ 4.5 ft

679.5

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

5

10

4.5 ft
March 16, 2020
J. Crow, PE
G2 Consulting Group, LLC
J. Crow, PE

Water Level Observation:
Dry during excavation operations
Excavation Backfilling Procedure:
Excavated soil

Drilling Method:
3-inch diameter solid-stem hand-auger
Figure No. 1

Project Name:

Soil Boring No. P-3

Trailside Solar Power Plant Infiltration Evaluation

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203115
Latitude: 44.76684

Longitude: 85.45231

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 686.0 ft ±

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

Topsoil: Dark Brown Sandy Clay
(14 inches)
1.2

Brown to Grayish Brown Sand with
trace silt and roots, moist to wet

BS-1

2.0

SOIL / PAVEMENT BORING 203115.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 3/23/20

End of Boring @ 2 ft

681.0

5

676.0

10

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

2 ft
March 16, 2020
J. Crow, PE
G2 Consulting Group, LLC
J. Crow, PE

Water Level Observation:
1-1/2 feet during excavation operations
Excavation Backfilling Procedure:
Excavated soil

Drilling Method:
3-inch diameter solid-stem hand-auger
Figure No. 2

Project Name:

Soil Boring No. P-3R

Trailside Solar Power Plant Infiltration Evaluation

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203115
Latitude: 44.76698

Longitude: 85.45230

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 687.5 ft ±

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

Topsoil: Dark Brown Silty Sand
(10 inches)
0.8

Brown Sand with trace silt and roots,
moist

3.0

BS-1

4.5

BS-2

Brown to Grayish Brown Sand with
trace silt, moist to wet

SOIL / PAVEMENT BORING 203115.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 3/23/20

682.5

End of Boring @ 4.5 ft

677.5

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

5

10

4.5 ft
March 16, 2020
J. Crow, PE
G2 Consulting Group, LLC
J. Crow, PE

Water Level Observation:
4-1/2 feet during excavation operations
Excavation Backfilling Procedure:
Excavated soil

Drilling Method:
3-inch diameter solid-stem hand-auger
Figure No. 3

GENERAL NOTES TERMINOLOGY
Unless otherwise noted, all terms herein refer to the Standard Definitions presented in ASTM 653.
PARTICLE SIZE
Boulders
Cobbles
Gravel - Coarse
- Fine
Sand
- Coarse
- Medium
- Fine
Silt
Clay

- greater than 12 inches
- 3 inches to 12 inches
- 3/4 inches to 3 inches
- No. 4 to 3/4 inches
- No. 10 to No. 4
- No. 40 to No. 10
- No. 200 to No. 40
- 0.005mm to 0.074mm
- Less than 0.005mm

CLASSIFICATION
The major soil constituent is the principal noun, i.e. clay,
silt, sand, gravel. The second major soil constituent and
other minor constituents are reported as follows:
Second Major Constituent
(percent by weight)
Trace - 1 to 12%
Adjective - 12 to 35%
And - over 35%

Minor Constituent
(percent by weight)
Trace - 1 to 12%
Little - 12 to 23%
Some - 23 to 33%

COHESIVE SOILS
If clay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other
major soil constituent as modifier, i.e. sandy clay. Other minor soil constituents may be included in accordance
with the classification breakdown for cohesionless soils, i.e. silty clay, trace sand, little gravel.
Consistency
Very Soft
Soft
Medium
Stiff
Very Stiff
Hard
Very Hard

Unconfined Compressive
Strength (psf)
Below 500
500 - 1,000
1,000 - 2,000
2,000 - 4,000
4,000 - 8,000
8,000 - 16,000
Over 16,000

Approximate Range of (N)
0-2
3-4
5-8
9 - 15
16 - 30
31 - 50
Over 50

Consistency of cohesive soils is based upon an evaluation of the observed resistance to deformation under load and
not upon the Standard Penetration Resistance (N).
Density Classification
Very Loose
Loose
Medium Compact
Compact
Very Compact

COHESIONLESS SOILS
Relative Density %
0 - 15
16 - 35
36 - 65
66 - 85
86 - 100

Approximate Range of (N)
0-4
5 - 10
11 - 30
31 - 50
Over 50

Relative Density of cohesionless soils is based upon the evaluation of the Standard Penetration Resistance (N),
modified as required for depth effects, sampling effects, etc.
AS BS S LS ST PS RC -

SAMPLE DESIGNATIONS
Auger Sample  Cuttings directly from auger flight
Bottle or Bag Samples
Split Spoon Sample - ASTM D 1586
Liner Sample with liner insert 3 inches in length
Shelby Tube sample - 3 inch diameter unless otherwise noted
Piston Sample - 3 inch diameter unless otherwise noted
Rock Core - NX core unless otherwise noted

STANDARD PENETRATION TEST (ASTM D 1586) - A 2.0 inch outside-diameter, 1-3/8 inch inside-diameter split barrel
sampler is driven into undisturbed soil by means of a 140-pound weight falling freely through a vertical distance of
30 inches. The sampler is normally driven three successive 6-inch increments. The total number of blows required
for the final 12 inches of penetration is the Standard Penetration Resistance (N).

Figure No. 4

Percolation Test Data Form
Location: 203115
Test Hole Number: P-2
Test By: J. Crow
Date of Test: 3/16/20
Depth to Bottom of Hole: 42 inches Diameter of Hole: 3 inches

Depth (inches)
8
45
54
Observed Groundwater Level :

Soil Texture
Topsoil: Dark Brown Silty Sand (8 inches)
Brown Sand with trace silt and roots, moist
Brown to Grayish Brown Sand with trace silt, moist
Dry during and upon completion of excavation operations

Drop in
Time Interval
Measurement
Water Level
Percolation
Remarks
Time
(min)
(feet)
(inches)
Rate (in/hr)
2:30 PM
0
2.02
---2:35 PM
5
2.21
2 4/16
27 6/16
-2:40 PM
10
2.35
1 11/16
20 3/16
-2:45 PM
15
2.47
1 7/16
17 4/16
-2:50 PM
20
2.57
1 3/16
14 6/16
-2:55 PM
25
2.67
1 3/16
14 6/16
-Water Level below sensor on probe. Therefore, borehole was recharged and re-tested.
3:25 PM
0
1.93
---3:30 PM
5
2.13
2 6/16
28 13/16
-3:35 PM
10
2.30
2 1/16
24 8/16
-3:40 PM
15
2.44
1 11/16
20 3/16
-3:45 PM
20
2.55
1 5/16
15 13/16
-3:50 PM
25
2.65
1 3/16
14 6/16
-3:55 PM
30
2.74
1 1/16
12 15/16
--

Figure No. 5
5/17/2007

Percolation Test Data Form
Location: 203115
Test Hole Number: P-3
Test By: J. Crow
Date of Test: 3/16/20
Depth to Bottom of Hole: 24 inches Diameter of Hole: 3 inches

Depth (inches)
Soil Texture
Topsoil: Dark Brown Sandy Clay (14 inches)
14
24
Brown to Grayish Brown Sand with trace silt, moist to wet
Observed Groundwater Level : 18 inches upon completion of excavation

Time

Time Interval
(min)

Measurement
(feet)

Drop in
Water Level
(inches)

Percolation
Rate (in/hr)

Remarks

NOT TESTED

Figure No. 6
5/17/2007

Percolation Test Data Form
Location: 203115
Test Hole Number: P-3R
Test By: J. Crow
Date of Test: 3/16/20
Depth to Bottom of Hole: 36 inches Diameter of Hole: 3 inches

Depth (inches)
10
36
54
Observed Groundwater Level :

Soil Texture
Topsoil: Dark Brown Silty Sand (10 inches)
Brown Sand with trace silt and roots, moist
Brown to Grayish Brown Sand with trace silt, moist to wet
54 inches (wet at bottom upon completion of excavation)

Drop in
Time Interval
Measurement
Water Level
Percolation
Remarks
Time
(min)
(feet)
(inches)
Rate (in/hr)
2:33 PM
0
1.48
---2:38 PM
5
1.70
2 10/16
31 11/16
-2:43 PM
10
1.88
2 3/16
25 15/16
-2:48 PM
15
2.03
1 13/16
21 10/16
-2:53 PM
20
2.16
1 9/16
18 12/16
-2:58 PM
25
2.28
1 7/16
17 4/16
-Water Level below sensor on probe. Therefore, borehole was recharged and re-tested.
3:28 PM
0
1.59
---3:33 PM
5
1.78
2 4/16
27 6/16
-3:38 PM
10
1.92
1 11/16
20 3/16
-3:43 PM
15
2.05
1 9/16
18 12/16
-3:48 PM
20
2.17
1 7/16
17 4/16
-3:53 PM
25
2.28
1 5/16
15 13/16
--

Figure No. 7
5/17/2007

Appendix: D
SOIL BORING DATA

PRISM POWER PARTNERS LLC | TRAILSIDE SOLAR | ACME TOWNSHIP

Report of Geotechnical Investigation

Proposed Trailside Solar Power Plant
M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County, Michigan

Latitude 44.77175˚ N
Longitude 85.44701˚ W

Prepared for:
Atwell, LLC
Two Towne Square, Suite 700
Southfield, Michigan 48076
G2 Project No. 203186
September 8, 2020

September 8, 2020
Mr. Timothy Jones – Project Manager
Atwell, LLC
Two Towne Square, Suite 700
Southfield, Michigan 48076
Re:

Report of Preliminary Geotechnical Investigation
Proposed Trailside Solar Power Plant
M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 183287C

Dear Mr. Jones:
We have completed the Preliminary Geotechnical Investigation for the proposed Trailside Solar Power
Plant located in Williamsburg, Grand Traverse County, Michigan. This report presents the results of our
observations, on-site testing and analyses, and our preliminary recommendations for site preparation,
foundation design, and construction considerations as they relate to the geotechnical conditions
beneath the site.
We appreciate the opportunity to be of service to Atwell, LLC and look forward to discussing the
recommendations presented. In the meantime, if you have any questions regarding the report or any
other matter pertaining to the project, please call us.
Sincerely,
G2 Consulting Group, LLC

Charles Saintcyr, P.E.
Project Engineer

CKS/DLW

David L. Wanlass, P.E
Project Manager
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PROJECT DESCRIPTION
The project site is located within the southwest quadrant of the intersection of M-72 and Traverse Area
Recreational Trail in Williamsburg, Michigan. The site is identified on the attached Soil Boring Location
Plan, Plate No. 1, in relation to the surrounding area. The overall site is approximately 90 acres in area
and the total usable area of the property is approximately 50 acres.
We understand the development will include large areas of solar photovoltaic panel arrays. The solar
panels and fixed-tilt style frames will likely be supported on galvanized steel W6x7 or W6x9 driven piles.
Both lateral and tension loads on the pile foundations can generally result from wind and/or seismic
events. Site-specific design lateral and tension pile loads were not available at the time of this
investigation; however, design lateral and tension pile loads typically range between 2,500 and 5,000
pounds. The development will include auxiliary systems and structures designed to convert the
collected energy to electricity and transmit the electricity off site. The auxiliary systems and structures
may include power conversion enclosures, transformers and overhead power transmission lines;
however, these have not as yet been identified or laid out. Most of these other structures are supported
on shallow spread footing foundations or mat foundations. The development will also include
underground utilities, site surface drainage features, and gravel-surfaced access roads.
Existing site grades range between approximate Elevation 784 feet near the center of the site and 672
feet along the south site limit adjacent to Yuba Creek. Based on the provided drawing titled “Grading
Plan” – prepared by Atwell, Project No. 17002617, Sheet Nos. 3A and 3B, identified on the attached Soil
Boring Location Plan, Plate No. 2, proposed grades range between Elevation 765 feet near the northcenter of the site and Elevation 680 feet at the southern edge of the site. Earthwork will include grade
cuts as much as 27 feet and fill placement as much as 15 feet to achieve proposed grades. At the time
of this report, no other specific project or structural information regarding the proposed development
was available for review.
SCOPE OF SERVICES
The field operations, laboratory testing, and engineering report preparation were performed under the
direction and supervision of a licensed professional engineer. Our services were performed according to
generally accepted standards and procedures in the practice of geotechnical engineering. Our scope of
services for this project was as follows:
1. We drilled a total of fifteen (15) soil borings and one (1) hand-auger soil boring within the property.
Borings B-02 through B-04, B-06, B-08, B-10, B-12 and B-13 were each drilled to a depth of 15 feet.
Boring B-07 was drilled to a depth of 20 feet. Boring B-09 was drilled to a depth of 25 feet. Borings
B-01 and B-11 were drilled to a depth of 30 feet. Borings B-05 and B-15 were drilled to a depth of 35
feet. Boring B-14 was drilled to a depth of 40 feet. Hand-auger boring HA-16 was excavated to a
depth of 5 feet. Additional bulk samples to a depth of 4 feet were obtained from auger cuttings
during drilling operations of B-01 and B-08 for laboratory testing.
2. We performed field and laboratory electrochemical testing and analyses to determine the soil
electrical resistivity and soil chemical corrosivity.
3. We performed laboratory thermal resistivity testing of bulk soil samples obtained between the depths
of 2 and 4 feet.
4. We performed laboratory geotechnical testing, including Standard Proctor, California Bearing Ratio
(CBR), grain-size distribution (sieve analyses), Atterberg limits, dry density, unconfined compressive
strength determinations, moisture content, organic matter content determinations (loss-on-ignition),
and visual engineering classification on representative samples obtained from the soil borings.
5. We prepared this engineering report. This report includes geotechnical engineering
recommendations for site preparation and design of foundations based on the encountered and
tested geotechnical conditions at the site.
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FIELD OPERATIONS
Soil Borings
Atwell, LLC, in conjunction with G2, selected the number, depths, and locations of the soil borings based
on the features of the proposed development and site access conflicts. A G2 representative staked the
proposed boring locations in the field at the approximate locations indicated on the attached Soil Boring
Location Plan, Plate No. 1.
The subsurface conditions throughout the proposed array area were explored by performing sixteen (16)
soil borings, B-01 through B-15 and HA-16, at the approximate locations shown on the Soil Boring
Location Plan, Plate No. 1. The soil borings B-01 through B-15 were drilled by BRAX Drilling, LLC using
an all-terrain vehicle (ATV) mounted rotary drill rig. All drilling operations were completed under the
guidance and direction of G2. Hand-auger soil boring HA-16 was excavated by G2 using a 4-inch
diameter hand-auger.
Continuous-flight, 2-1/4-inch inside diameter, hollow-stem augers were used to advance the boreholes
to the explored depths. Soil samples were obtained at intervals of 2-1/2-feet within the upper 10 feet
and at intervals of 5 feet below that depth. These samples were obtained by the Standard Penetration
Test method ASTM D 1586, which involves driving a 2-inch diameter split-spoon sampler into the soil
with a 140-pound weight falling 30 inches. The sampler is generally driven three successive 6-inch
increments, with the number of blows for each increment recorded. The number of blows required to
advance the sampler the last 12 inches is termed the Standard Penetration Resistance (N). The blow
counts for each 6-inch increment and the resulting N-values are presented on the individual soil boring
logs.
Within the hand-auger boring, soil samples were obtained at transitions in soil types. The soil samples
were placed in sealed containers in the field and brought to the laboratory for testing and classification.
A Dynamic Cone Penetrometer (DCP) test was performed within the hand auger boring at intervals of 2
feet to evaluate the consistency of the in-situ soil. DCP testing involves driving a 1-1/2-inch diameter
cone with a 45° vertex angle into the ground using a 15-pound weight dropped 20 inches after the cone
is seated into the bottom of the hand auger borehole. The Dynamic Cone Penetrometer is driven 1-3/4
inches. The blow counts for each 1-3/4-inch drive are presented on the individual hand-auger soil
boring logs. The soil samples were placed in sealed containers in the field and brought to the laboratory
for testing and classification.
The soil samples obtained during field operations were placed in sealed containers in the field and
brought to our laboratory for testing and classification. During the field operations, a G2 engineer
maintained a log of the encountered subsurface conditions, including changes in stratigraphy and
observed groundwater levels. The final soil boring logs, presented on Figure Nos. 1 through 16, are
based on the field boring logs and laboratory soil classification and test results. General Notes defining
the nomenclature used on the soil boring logs and elsewhere in this report are presented on Figure No.
21. Upon completion of drilling operations, the boreholes were backfilled with auger cuttings.
Soil Electrical Resistivity Testing (In-Situ)
G2 performed in-situ soil electrical resistivity tests at boring locations B-01 and B-08. The testing was
performed following the Wenner four-pin test procedure (ASTM G57-06) using a Nilsson Model 400
resistivity meter with steel probes. At each test area, the pins were set at a spacing of 2, 5, 10, 25 and
50 feet. The results of the electrical resistivity tests are presented in Appendix A, Figure No. 27.
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LABORATORY TESTING
General
Representative soil samples were subjected to geotechnical and chemical laboratory testing to determine
soil parameters pertinent to site preparation and foundation and pavement design. An experienced
geotechnical engineer classified the samples in general conformance with the Unified Soil Classification
System (USCS). Geotechnical laboratory testing included thermal resistivity, Standard Proctor, California
Bearing Ratio (CBR), grain-size distribution (sieve analyses), Atterberg limits, dry density, unconfined
compressive strength determinations, moisture content, and organic matter content determinations
(loss-on-ignition). Chemical laboratory testing included determinations of soil pH, chloride content,
sulfate content and oxidation-reduction (redox) potential.
Geotechnical Testing
Grain-size distribution analyses (sieve analyses) were performed on six (6) samples obtained from the
borings at depths ranging between 5 to 7-1/2 feet below the ground surface. The sieve analyses were
performed in general conformance with the procedures described in the ASTM D422 method of testing.
The results of the sieve analyses are presented in Appendix A, Figure Nos. 17 through 18.
Atterberg limit determinations were performed on two (2) samples obtained from the soil borings at
depths ranging between 7-1/2 and 25 feet below the ground surface. The Atterberg limit
determinations were performed in general conformance with the procedures described in the ASTM
D4138 method of testing. The Atterberg limits are presented in Appendix A, Figure No. 19.
Unconfined compressive strength tests were performed on four (4) samples obtained from the soil
borings at depths ranging between 2-1/2 and 15 feet below the ground surface. The unconfined
compressive strength tests were performed in general conformance with the procedures described in the
ASTM D2166 method of testing and using a spring-loaded hand penetrometer. The hand penetrometer
estimates the unconfined compressive strength to a maximum of 4-1/2 tons per square foot (tsf) by
measuring the resistance of the soil sample to the penetration of a calibrated spring-loaded cylinder.
The unconfined compressive strength results from ASTM D2166 method are presented in Appendix A,
Figure No. 20, and on the boring logs, Figure Nos. 1 through 16, at the depths the samples were
obtained.
Standard Proctor tests were performed for two (2) bulk soil samples obtained from borings B-01 and B08 at depths between approximately 2 feet and 4 feet below the ground surface. The Standard Proctor
tests were performed in general conformance with the procedures described in the ASTM D698 method
of testing. The results of the Standard Proctor tests, including the maximum dry densities and optimum
moisture contents, are presented in Appendix A, Figure Nos. 22 through 23.
The CBR value of compacted soils was determined for two (2) bulk soil samples obtained from borings B01 and B-08 at depths between approximately 2 feet and 4 feet below the ground surface for use in
pavement design. The CBR tests were performed in general conformance with the procedures described
in the ASTM D1883 method of testing. The results of the CBR tests are presented in Appendix A, Figure
Nos. 24 through 25.
The thermal resistivity of remolded soil samples within a range of moisture contents were performed on
two (2) bulk soil samples obtained from soil borings B-01 and B-08 at depths ranging between
approximately 2 feet and 4 feet below the ground surface. The results were used to plot the Thermal
Resistivity Dryout curves for each sample. To do this, a One-point Standard Proctor is performed on
each bulk sample to determine the soil’s maximum density and optimum moisture content. Remolded
samples at 85 percent compaction were prepared at approximate moisture contents of 1/2 percent, 2
percent, 4 percent, and the as-received moisture contents for each sample. The thermal resistivity of
each of the ten (10) remolded samples was determined using a KD2 Pro Thermal Properties Analyzer in
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general conformance with the procedures described in the ASTM D5334 method of testing. The
complete results of the thermal resistivity testing on remolded soil samples and the corresponding
“Thermal Dryout Curves” are presented in Appendix A, Figure No. 26.
The in-situ (natural) moisture content, dry density and organic matter content of soils were determined
by performing tests on relatively undisturbed samples. The test for moisture content was performed on
thirteen (13) samples in general conformance with ASTM D2216 method of testing. The tests for dry
density were performed on four (4) samples in general conformance with ASTM D7263. The test for
organic matter content was performed on nine (9) samples in general conformance with ASTM D2974.
The results of the moisture content, dry density and organic matter content determinations are
presented on the boring logs, Figure Nos. 1 through 16, at the depths the samples were obtained.
Chemical Testing
Chemical tests were performed on samples of soils obtained from B-01 and B-08 between the depths of
2 feet and 4 feet. Chemical testing was performed on our behalf by Essential Corrosion Protection
located in Columbia, Maryland, and the complete results are presented in Appendix B. Each of the
tested samples was tested for the following:
Tested Soil Parameter
Electrical Resistivity
pH
Chloride Content
Sulfate Content
Oxidation-Reduction Potential

Test Method
ASTM G57-06
ASTM G51-95 2005
ASTM D512-10
ASTM D516-07
AWWA C105

SITE CONDITIONS
The project site is located within the southwest quadrant of the intersection of M-72 and Traverse Area
Recreational Trail in Williamsburg, Michigan. The site is identified on the attached Soil Boring Location
Plan, Plate No. 1, in relation to the surrounding area. The overall site is approximately 90 acres in area
and the total usable area of the property is approximately 50 acres.
The site topography varies considerably, from relatively flat to slopes greater than 18 percent. Existing
site grades range between approximate Elevation 784 feet near the center of the site and 672 feet along
the south site limit adjacent to Yuba Creek. Based on the provided drawing titled “Grading Plan” –
prepared by Atwell, Project No. 17002617, Sheet Nos. 3A and 3B, identified on the attached Soil Boring
Location Plan, Plate No. 2, proposed grades range between Elevation 765 feet near the north-center of
the site and Elevation 680 feet at the southern edge of the site. Earthwork will include grade cuts as
much as 27 feet and fill placement as much as 15 feet to achieve proposed grades.
Currently, most of the portion of the site is moderately to densely wooded land with elevations sloping
south and southwest toward Yuba Creek. The Yuba Creek flows along the east, south and west property
boundaries. Existing overhead electrical power transmission lines run along the south side of M-72 and
along the southeast side of the site on the south side of Traverse Area Recreation Trail. The
surrounding properties are primarily undeveloped, commercial, agricultural, and residential.

September 8, 2020
G2 Project No. 203186
Page 5

View from Central Area of the Site
(near boring B-07) Facing East

View from Central Area of the Site
(near boring B-09) Facing West

SUBSURFACE CONDTIONS
Regional and Site Geology
According to the United States Geological Survey (USGS), the project site is generally located in a
geologic region consisting of interlayered shale and sandstone. According to the United States
Department of Agriculture (USDA) soil survey, the near surface soils across the site consist
predominantly of various types of sand, loamy sand, and sandy loam. These soils are identified as
having moderate to very rapid permeability rates ranging between 1.30 inches per hour (in/hr) to 60
in/hr. Surface slopes generally range from 0 to 45 percent.
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The local climate is humid continental, with an average of 33 inches of rainfall (generally May through
October) and 102 inches of snowfall (generally November through April). Temperatures generally range
between 16 degrees in January and 80 degrees in July.
Site Seismicity
Based on the 2018 International Building Code, our familiarity with soil conditions in the area, and our
engineering judgement, structures may be designed for seismic loading conditions on the basis of the
following seismic coefficients and classifications. Once additional information is obtained from deeper
soil borings or other geotechnical investigations, the Site Class assumed below shall be confirmed.





Site Class D – Stiff Soil Profile
Maximum Considered Earthquake Spectral Response Acceleration
o At short periods (SS) = 0.05g
o At one second period (S1 ) = 0.033g
Maximum Considered Earthquake Spectral Response Acceleration (adjusted for site class)
o At short periods (SMS) = 0.08g
o At one second period (SM1) = 0.078g
Five Percent Damped Design Spectral Response Acceleration
o At short periods (SDS) = 0.054g
o At one second period (SD1)= 0.052g

Loose granular soils and soils below a shallow groundwater table are generally more susceptible to
liquefaction and seismic-induced settlement. Groundwater was encountered at 4 feet during soil boring
operations. The observed loose granular soils below groundwater are of a type that could be susceptible
to liquefaction; however, given the low relative magnitude of the maximum considered earthquake that
could produce ground accelerations of up to 0.08g, there is a low probability of soil liquefaction and
seismic-induced settlement occurring beneath the site. No foundation design or site grading mitigation
is recommended.
Soil Conditions
Approximately 1 to 16 inches of dark brown silty sand or dark brown sand with trace organic matter is
present at the ground surface at each soil boring location. The topsoil at B-01, B-02, B-04, B-06 through
B-10, and B-13 have organic matter contents ranging from 1 to 4 percent.
The underlying native soils at each test location generally consist of alternating strata of granular and
cohesive soils. However, the native granular soils at borings B-3, B-7 through B-10, and B-12 through B15 extend from the ground surface or topsoil to the explored depths.
The native granular soils consist of clayey sand, silty sand, gravelly sand, and sand. In general, the
granular soils extending to depths of 3 to 15 feet are very loose to loose in compactness with Standard
Penetration Test (SPT) N-values ranging from 3 to 10 blows per foot (bpf). However, medium compact to
very compact granular soils are present within B-01, B-02, B-05, B-06, B-07, B-09, B-10, and B-12 through
B-15 between depths of 3 feet and 40 feet, with SPT N-values ranging from 13 bpf to 50 blows over 5
inches of penetration. In addition, the native sand between 2 and 4 feet at borings B-1 and B-8 has
California Bearing Ratio (CBR) values ranging from 8.8 to 13.0 at 95 percent compaction and 4.0 percent
at 90 percent compaction.
Native cohesive soils comprised of lean clay and sandy lean clay underlie the surficial soils within
borings B-02 and extend to a depth of 3 feet. A layer of cohesive soils underlie granular soils within B01, B-5, and B-6 between depths of 4 and 33 feet, and to the explored depth of 15 feet and 30 feet
within boring B-04 and B-11, respectively. In general, the cohesive soils are stiff to very stiff in
consistency, with unconfined compressive strengths ranging from 2,210 to 6,640 pounds per square
foot (psf), dry densities ranging from 106 to 123 pcf, and natural moisture contents ranging from 7 to
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25 percent. The native sandy clay within B-06 between 8 and 13 feet is very soft in consistency with an
unconfined compressive strength of 300 psf and a natural moisture conctent of 33 percent. The lean
clay has liquid limits between 28 and 31 percent, and plasticity indexes between 15 and 17 percent.
The Soil Boring Logs, Figure Nos. 1 through 16, are presented in Appendix A. The stratification depths
shown on the soil boring logs represent the soil conditions at the exploration locations. Variations may
occur between exploration locations. Additionally, the stratigraphic lines represent the approximate
boundary between soil types. The transition may be more gradual than what is shown. G2 has prepared
the logs on the basis of laboratory classification and testing as well as field logs of the soils
encountered. Additional photographic documentation of the conditions at each boring location is
presented on Figure Nos. 28 through 38 in Appendix A. The soil profiles described above are
generalized descriptions of the conditions encountered at the exploration locations. General Notes
Terminology defining the nomenclature used on the soil boring logs and elsewhere in this report are
presented on Figure No. 21, Appendix A.
Groundwater Conditions
Groundwater was encountered during and upon completion of drilling operations in Borings B-01, B-03,
B-04, and B-11 between depths of 4 and 23 feet, corresponding to an approximate elevation of 710 feet
to 683 feet. No groundwater was encountered within the remaining soil borings during or upon
completion of drilling operations. Fluctuations in groundwater levels should be anticipated due to
seasonal variations and following periods of prolonged precipitation. Groundwater observations made
during drilling operations in predominantly cohesive soils are not necessarily indicative of the static
groundwater level. This is due to the low permeability of such soils and the tendency of drilling
operations to seal off the natural paths of groundwater flow.
Soil Thermal Resistivity
We performed laboratory testing to determine the thermal resistivity (Rho) of remolded soil samples
prepared across a range of moisture contents. The testing was performed on bulk soil samples from B01 and B-08 obtained at a depth between approximately 2 feet and 4 feet below the ground surface.
The results were used to plot the Thermal Resistivity Dryout curves for each sample. To do this, the
Standard Proctor maximum density at as-received moisture content was determined for each bulk
sample. The remolded densities equal to 95 percent of the maximum density value were determined for
each bulk soil sample. Remolded samples were then prepared at moisture contents ranging between
1/2 percent and the as-received moisture content for each sample. The thermal resistivity of each of the
ten (10) remolded samples was determined using a KD2 Pro Thermal Properties Analyzer in general
conformance with the procedures described in the ASTM D5334 method of testing. The complete
results of the thermal resistivity testing on remolded soil samples and the corresponding “Thermal
Dryout Curves” are presented in Appendix A, Figure No. 26. A summary of the Rho test results is
presented in the following table:
Location
(Depth)
B-01
(2 to 4 feet)

B-08
(2 to 4 feet)

Actual Compaction Moisture Content Thermal Resistivity
(%)
(%)
(°C-cm/W)
0.0
436
1.0
234
Brown Sand with
2.0
109
95.7
trace silt
4.0
58
10.0
44
0.0
391
1.0
240
Brown Sand with
2.0
170
94.7
trace silt
4.0
90
7.0
67
Soil Type
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The estimated thermal resistivity (Rho) values at the sample’s interpolated average moisture content of 2
percent ranged between 109 and 170 °C-cm/W. The average interpolated Rho at the sample’s average
moisture content of 2 percent is 140 °C-cm/W.
Soil Corrosion Potential
In-Situ Soil Electrical Resistivity
In-situ soil electrical resistivity was performed at boring locations B-01 and B-08. The complete results
of the in-situ soil electrical resistivity tests are presented in Appendix A, Figure No. 27. A summary of
the test results is presented in the following table:
In-Situ Soil Electrical Resistivity (ohm-cm)
Minimum
Maximum
114,000
218,000
172,000
258,000
65,000
383,000
40,000
296,000
39,000
165,300

“a” Spacing
2 feet
5 feet
10 feet
25 feet
50 feet

Average
171,800
212,500
199,000
165,300
70,500

The test results indicate that the electrical resistivities of the soils extending to a depth of 50 feet range
between 39,000 and 383,000 ohm-cm. Based on the test results, the upper soils to within the range of
proposed pile embedment depths should generally be considered mildly corrosive based on the
standard limits in the table below.
Soil Corrosivity
Extremely/Very Corrosive
Corrosive
Moderately Corrosive
Mildly Corrosive

Soil Resistivity (ohm-cm)
Less than 1,000
1,000 to 5,000
5,000 to 10,000
Over 10,000

Laboratory Soil Electrical Resistivity
In addition to in-situ electrical resistivity testing, laboratory testing to determine the soil electrical
resistivity (ohm-cm) of remolded soil samples prepared at as-received and saturated moisture conditions
was also performed on bulk soil samples obtained at depths ranging between 2 and 4 feet within
borings B-01 and B-08. The testing was performed on our behalf by Essential Corrosion Protection
(Columbia, MD). A summary of the test results is presented in the following table:
Laboratory Remolded Soil Electrical Resistivity (ohm-cm)
As-Received
Saturated
Location
Moisture Condition
Moisture Condition
B-01
25,000
6,500
B-08

230,000

15,000

Average

127,500

10,750

The test results indicate that the electrical resistivity’s of the soils at depths between 2 and 4 feet range
between 6,500 and 230,000 ohm-cm. Based on the test results, the upper soils between the depths of 2
and 4 feet should generally be considered mildly to moderately corrosive when saturated based on the
standard limits in the table above.
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Chemical Corrosivity
Laboratory chemical tests were performed on soil samples obtained from B-01 and B-08 between the
depths of 2 and 4 feet. The testing was performed on our behalf by Essential Corrosion Protection
(Columbia, MD). The testing included soil pH, chloride content, sulfate content, and oxidation-reduction
potential (redox). The complete results of chemical testing are presented in Appendix B. A summary of
the test results is presented in the following table:
Location
B-01
B-08
Average

Sulfates
Chlorides Redox Potential, Eh
(ppm)
(ppm)
(mV)
7.3 Not Present
45
278
8.6 Not Present
45
279
7.95 Not Present
45
278.5
pH

pH
The measured pH values were 7.3 and 8.6, indicating the soils are generally slightly alkaline. Based on
these results, the pH values of the on-site soils suggest the soils should have a negligible increase in
corrosion rates to buried metallic structures or pipelines.
Sulfate Content
High contents of sulfates of sodium, calcium, potassium and magnesium can contribute to soil
corrosivity based on the following standard limits:
Soil Corrosivity
Negligible
Moderate
Severe
Very Severe

Sulfate Content (ppm)
Less than 150
150 to 1,500
1,500 to 10,000
Over 10,000

The sulfate content of the on-site soils was identified as “not present”, indicating there should be a
negligible increase in corrosion rates of buried metallic structures or pipelines due to sulfate content.
Chloride Content
Typically, chloride ion contents greater than 150 ppm are indicative of contaminated soils that could
potentially be corrosive to metal. The chloride content of the on-site soils was 45 ppm indicating there
should not be an increase in corrosion rates of buried metallic structures or pipelines due to chloride ion
content.
Oxidation-Reduction Potential
The oxidation-reduction potential of soils identifies the potential for anaerobic bacterial corrosion.
Redox potentials and their relationship to potential soil corrosivity are presented in the following table:
Soil Corrosivity
Very Corrosive
Moderately Corrosive
Slightly Corrosive
Non-corrosive

Redox Potential (mV)
Less than 100
100 to 200
200 to 400
Over 400

The measured redox potentials range from 278 to 279 mV. These test results indicate that the on-site
soils will be slightly corrosive to buried metal structures or pipelines due to anaerobic bacterial
corrosion near the boring locations.
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EARTHWORK RECOMMENDATIONS
Site and Subgrade Preparation
Earthwork operations are expected to consist of removing the existing vegetation and organic soils,
cutting existing soils or placing engineered fill to achieve proposed site design grades and minimize
severe surface undulations within proposed solar panel areas, excavating for foundations and
underground utilities, and preparing the subgrade for support of access and maintenance drives. G2
recommends all earthwork operations be performed in accordance with specifications that have been
prepared by a Michigan licensed professional engineer and be properly monitored in the field by
qualified technical personnel under the direction of a licensed engineer.
At the beginning of the earthwork operations, all vegetation and their root mass should be grubbed
from proposed construction areas and disposed of off site. As noted previously, approximately 1 to 16
inches of dark brown silty sand and brown sand topsoil was encountered within the borings. The topsoil
has organic matter contents ranging from approximately 1 to 4 percent. The full depth of topsoil should
be completely undercut 1) where fill will be placed to raise site grades, 2) within the footprints of
proposed buildings or auxiliary structures supported on shallow spread footing foundations or mat
foundations, and 3) along proposed access and maintenance road alignments. All undercuts for should
extend a distance laterally beyond the structure perimeters or roadway edges at least equal to the depth
of the undercut. The existing topsoil may remain within any portions of the solar panel arrays where
site grades will remain unchanged.
The native cohesive soils, where present near the ground surface, are moderately prone to instability
due to fluctuations in moisture content and will become very unstable during prolonged precipitation
periods. As such, we recommend site grading operations be performed during extended periods with
low precipitation. If grading operations are performed during or after recent precipitation events, it may
be necessary to provide supplemental subgrade stabilization along construction traffic routes.
Once the proposed subgrade has been exposed, and prior to placement of engineered fill and/or
construction of pavement sections, the exposed subgrade in proposed pavement and auxiliary structure
areas should be thoroughly proof-rolled or proof compacted, as appropriate for the type of soil exposed
at the surface, and should be visually evaluated for instability and/or unsuitable conditions. Areas where
granular soils are exposed at the surface should be proof compacted using a minimum 10-ton vibratory
smooth-drum roller. The roller should make at least 10 passes in both perpendicular directions. Areas
where cohesive soils are exposed at the surface should be proof rolled using a heavy rubber-tired
vehicle, such as a fully loaded dump truck or front-end loader. Any remaining unstable or unsuitable
areas should be densified with additional compaction or undercut and replaced with engineered fill.
Engineered Fill Soils and Placement
The on-site cohesive soils, consisting of lean clay, sandy clay and silty clay, have a low potential for
shrinkage or swelling with decreases or increases in moisture content (Liquid Limits = 28 to 31; Plasticity
Indexes = 15 to 17), and are generally acceptable for reuse as engineered fill. The on-site non-organic
granular soils, consisting of clayey sand, silty sand, gravely sand and sand, are generally acceptable for
reuse as engineered fill.
Engineered fill should consist of pre-approved environmentally clean soils, and should be free of organic
matter, frozen soil clods, or other harmful material. Topsoil or any other on-site soils containing more
than 3 percent organic matter are not suitable for reuse as engineered fill. Any required engineered fill
should have a low shrink or swell potential with a liquid limit less than 35 percent and a plasticity index
of less than 18 percent. Engineered fill should be placed in uniform horizontal layers, not more than 9
inches in loose thickness. The engineered fill should be compacted to achieve a density of at least 95
percent of the maximum dry density as determined by the Standard Proctor compaction test (ASTM
D698).
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If on-site silty clay soils are used as engineered fill, the cohesive soil should be moisture conditioned to
within 3 percent above the optimum moisture content to reduce the potential for expansion beneath
foundations. If on-site granular soils or imported non-cohesive granular fill soils are used as engineered
fill or aggregate base material for roadways, the granular fill should be compacted at moisture contents
that are within 2 percent above or below the optimum moisture content.
Excavation Slopes and Support
For open cut temporary excavations where space is available and where personnel will enter the
excavations, temporary unsurcharged slopes may be sloped back to a maximum depth of 5 feet without
shoring at 1-1/4 unit horizontal to 1 unit vertical (1-1/4H:1V) within the existing loose to medium
compact granular soils and 3/4H:1V within the stiff to very stiff cohesive soils. Where sloped
excavations are used, the tops of the slopes should be barricaded to prevent vehicles and storage loads
within 5 feet of the tops of the slopes. If materials are stored or equipment is operated near an
excavation, shoring and slopes must be designed to resist the additional lateral pressure due to the
surcharge loads. Berms are recommended along the tops of slopes as necessary to prevent runoff water
from entering the excavations and eroding the slope faces.
Where sloped excavations are not possible, shoring may be required to support vertical cuts that extend
below a depth of 5 feet and where personnel will enter the excavations. For design of multi-level braced
or tied-back shoring, we recommend the use of a rectangular distribution of lateral earth pressure. It
may be assumed that the retained soils with a level surface behind the braced shoring will exert a lateral
pressure equal to 24H in pounds per square foot, where H is the height of the shoring in feet. For
design of single-level braced or tied back shoring and cantilevered shoring, a trapezoidal distribution of
lateral earth pressure may be used. It may be assumed that the retained soils with a level surface behind
cantilevered shoring will exert a lateral pressure equal to that developed by a fluid with a density of 30
pounds per cubic foot (pcf) for soils above water level. If construction traffic or material storage is
allowed within 10 feet of the vertical excavation, a uniform vertical pressure of 360 pounds per square
foot should be added at the ground surface when determining the design lateral loads.
All excavations should be safely sheeted, shored, sloped, or braced in accordance with local or federal
OSHA requirements. If material is stored or equipment is operated near an excavation, stronger shoring
must be used to resist the extra pressure due to the superimposed loads and should be evaluated by an
experienced professional engineer registered in the State of Michigan. Care should always be exercised
when excavating near existing roadways or utilities to avoid undermining them. In no case should
excavations extend below the level of adjacent existing structures unless underpinning is planned.
FOUNDATION RECOMMENDATIONS
General
As noted previously, approximately 1 to 16 inches of topsoil with approximately 1 to 4 percent organic
matter was encountered within each soil boring. Structure foundations should not bear on or within the
existing topsoil, and engineered fill should not be placed over the existing topsoil.
Based on the assumed soil and climate conditions, the undisturbed native soils and the proposed
engineered fill sourced from on-site native soils are generally conducive to support of shallow
foundation types, such as shallow spread footing or mat foundations for auxiliary systems and
structures. These soils will also generally provide suitable support for embedded shallow driven pile
foundations that support solar array panels.
Please note that the soil strength parameters and depths presented in the following sections are
preliminary estimates based on data developed from testing and observations of soil samples obtained
from soil borings rather than direct test methods, such as pile load testing. As such, the presented
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preliminary design soil parameters should be used for preliminary planning. In consideration of the
anticipated quantity of site grading (cuts and fills), final design soil parameters for array pile foundations
should be developed based on direct pile load testing to be performed after site grading has been
completed. By doing so, the design soil parameters will be more representative of the actual soil
conditions that will be present after significant site modification, and the design allowable safety factors
can be reduced to less conservative values.
Solar Array Driven Pile Foundations
Pile Drivability
We understand solar array foundations may be installed using a 700 ft-lb energy class (Vermeer PD-10 or
equivalent) hydraulic impact hammer. Based on our experience driving test piles at sites with similar
subsurface conditions, we anticipate a Vermeer PD-10 or equivalent hammer will be sufficiently capable
of driving array pile foundations; however, some reduction in driving rates should be expected within
the compact to very compact granular soils or the very stiff clay soils are encountered. The use of pile
driving equipment with a higher energy rating combined with the use of piles with a larger structural
section could be considered to increase driving productivity and reduce pile damage during driving
operations; however, these measures are generally not expected to be necessary at this site.
Soil Shrink/Swell Potential and Effect on Pile Foundations
The on-site cohesive soils, consisting of lean clay, sandy clay and silty clay, have a low potential for
shrinkage or swelling with decreases or increases in moisture content (Liquid Limits = 28 to 31; Plasticity
Indexes = 15 to 17). Based on an evaluation using the Texas Department of Transportation method
(TxDOT Designation Tx-124-E) for estimating Potential Vertical Rise (PVR), an unloaded surface structure
has a PVR of approximately 1/4-inch if the native undisturbed cohesive soils to a depth of 5 feet were
allowed to transition from a “dry” condition to a “wet” condition. The estimated PVR value indicates the
possible vertical movement of the ground surface relative to existing grade over time.
Adfeeze
Lightly loaded PV array pile foundations may be susceptible to the effects of frost penetration that may
occur within the near-surface soils. The Grand Traverse County adopts and incorporates by reference a
code frost depth of 42 inches. The mean annual air temperature at nearby Traverse City, MI is 44.5oF,
and the air freezing index with a 25-year return period is 1,672. In the Grand Traverse County, MI area,
the historical average measured frost depths are approximately 25 to 30 inches. Based on these
conditions, it is recommended that an effective frost depth of 30 inches be used in design or PV array
pile foundations.
The soils within the upper 30 inches below the ground surface generally consist of engineered fill and
native granular and cohesive soils with varying silt and clay content. Since significant earthwork
operations will determine the final soil profile within the upper 30 inches and, therefore, their relative
susceptibility to frost penetration, we recommend soils preliminarily be classified as U.S. Army Corps of
Engineers (USACE) Frost Group F4, which is indicative of soil with a high degree of susceptibility to frost
penetration. Further evaluation of the final soil profile within the upper 30 inches below ground surface
should be performed during the pile load testing phase of the project.
Based on these estimated conditions, adfeeze forces may develop along the upper embedded portion of
sides of driven piles that will cause upward tension on the piles. For preliminary planning purposes, it is
recommended that an ultimate adfreeze force on the order of 1,000 psf be applied to the boxed
perimeter of the pile section to a dept of 30 inches. The adfreeze force is a static force that needs to be
offset by additional embedment within the deeper soil below the effective frost depth. When calculating
the minimum embedment to offset the adfreeze forces, no reduction factor should be applied to the
ultimate adfreeze force. Consideration may be given to reducing the adfreeze forces by isolating the
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upper portion of the piles from the adjacent heaving soils by means of sacrificial sleeves or frost bond
reduction coatings.
Lateral Capacity Estimate
The attached Capacity Area Plan, Plate No. 3, provides a pictorial that delineates the preliminary
approximate limits of five (5) “Capacity Areas” relevant to the surrounding subsurface conditions and the
proposed earthwork grade changes. The transition between capacity areas may be more gradual than
what is shown.
Given the varied soil strength and soil profile throughout the site, we recommend the use of five (5) sets
of parameters for use in preliminary design evaluation of lateral capacity of driven steel piles with a
maximum embedment depth of 15 feet. The soil parameters are estimated based on soil boring data
and the proposed elevations that may be present after site grading is complete. All estimates are
considered preliminary until actual pile load testing is performed.
The five (5) sets of LPILE soil parameters for the indicated capacity areas are as follows:
LPILE Soil Parameters - Capacity Area 1 (B-3, B-4, B-8, B-11, B-12 and HA-16)
Effective Unit
ε50
Depth (ft)
LPILE Soil Type
Cohesion (psf)
Phi (deg)
Weight (pcf)
Sand (Reese)
110
--32
0 to 15

Depth (ft)
0 to 9
9 to 15

Depth (ft)
0 to 1-1/2
1-1/2 to 15

Depth (ft)
0 to 5
5 to 8
8 to 15

Depth (ft)
0 to 1-1/2
1-1/2 to 15
1.
2.

LPILE Soil Parameters - Capacity Area 2 (B-10 and B-13)
Effective Unit
ε50
LPILE Soil Type
Cohesion (psf)
Weight (pcf)
Sand (Reese)
110
--Sand (Reese)
115
1,000
0.004

90

Phi (deg)

k (pci)

32
36

90
160

LPILE Soil Parameters - Capacity Area 3 (B-9, B-14, and B-15)
Effective Unit
ε50
LPILE Soil Type
Cohesion (psf)
Phi (deg)
Weight (pcf)
Sand (Reese)
110
--32
Sand (Reese)
120
1,500
0.004
40
LPILE Soil Parameters - Capacity Area 4 (B-1, B-2, and B-6)
Effective Unit
ε50
LPILE Soil Type
Cohesion (psf)
Phi (deg)
Weight (pcf)
Sand (Reese)
110
--32
Modified Stiff Clay
120
2,500
0.004
-Sand (Reese)
115
500
0.004
34
LPILE Soil Parameters - Capacity Area 5 (B-5 and B-7)
Effective Unit
ε50
LPILE Soil Type
Cohesion (psf)
Weight (pcf)
Sand (Reese)
110
--Modified Stiff Clay
110
3,500
0.004

k (pci)

k (pci)
90
260

k (pci)
90
-125

Phi (deg)

k (pci)

32
--

90
--

Maximum anticipated embedment depth is 15 feet; thus, soil properties were not developed below this depth.
Groundwater depth assumed to be below bottom of pile.
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For purposes of our lateral capacity analyses during this investigation, we have assumed the driven steel
pile foundations will consist of W6x9 galvanized steel sections. Alternative steel sections may be
considered to ensure the piles are not being overstressed during installation or in service. The following
pile properties were assumed for the W6x9 piles:

Property

W6X9

Depth

5.90 inches

Flange Width - bf

3.94 inches

Flange Thickness – tf

0.215 inches

Web Thickness - tw

0.170 inches

Moment of Inertia - Ix

16.4 in4

Section Area - A

2.68 in2

Young’s Modulus, Es

29 ksi

Yield Stress - Fy

50 ksi

Hot Dip Galvanization

3 mils

LPILE analyses were performed using LPILE Plus (version 2019.11.005) using the composite soil
parameters presented above for the relevant capacity areas. No axial load was applied in LPILE when
performing the lateral capacity analyses. The LPILE analyses were also performed with an assumed cyclic
loading frequency of 1,000 cycles. The calculated lateral capacities, based on an allowable deflection of
3/4 inch with the load applied 3 inches above ground surface, are presented below at various
embedment lengths:
Lateral Capacity for W6x9 Steel Piles (kips)
Embedment
(ft)
5
6
7
8
9

1

Capacity Area 1

Capacity Area 2

Capacity Area 3

Capacity Area 4

Capacity Area 5

1.7
2.7
3.6
4.0
4.1

1.7
2.7
3.6
4.0
4.1

2.7
4.3
5.1
5.2
5.2

1.6
2.5
3.5
4.1
4.1

3.5
4.9
5.9
6.1
6.1

1. Based on 3/4-inch deflection

Axial Capacity Estimate
Given the varied soil strength and soil profile throughout the site, we recommend the use of five (5) sets
of parameters that depict the generalized ultimate axial capacity of driven steel piles versus embedment
depths within the overall site. The soil parameters are estimated based on soil boring data and the
proposed elevations after site grading is complete. All estimates are preliminary until actual pile load
testing is performed.
Plate No. 3, Capacity Area Plan, provides a pictorial that delineates the very approximate limits of the
“Capacity Areas”. The transition between capacity areas will be more gradual than what is shown. We
recommend the use of the following soil parameters within the indicated approximate capacity areas for
use in pile ultimate axial capacity evaluation:
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Ultimate Axial Capacity Soil Parameters - Capacity Area 1
Depth (ft) Skin Friction (psf) 1 Effective Unit Weight (pcf) 2 Ultimate End Bearing (psf) 3
-0 to 1
0
110
-1 to 6
115
110
7,000
6 to 9
185
110
7,500
9 to 12
250
110
8,000
12 to 15
310
110
Ultimate Axial Capacity Soil Parameters - Capacity Area 2
Depth (ft) Skin Friction (psf) 1 Effective Unit Weight (pcf) 2
Ultimate End Bearing (psf) 3
-0 to 1
0
110
-1 to 6
115
110
7,000
6 to 9
185
110
6,000
9 to 15
375
115
Ultimate Axial Capacity Soil Parameters - Capacity Area 3
Depth (ft) Skin Friction (psf) 1 Effective Unit Weight (pcf) 2 Ultimate End Bearing (psf) 3
0 to 1
0
110
5,000
1 to 6
180
120
7,000
6 to 15
450
120
Ultimate Axial Capacity Soil Parameters - Capacity Area 4
Depth (ft) Skin Friction (psf) 1 Effective Unit Weight (pcf) 2
Ultimate End Bearing (psf) 3
-0 to 1
0
110
-1 to 5
105
110
9,000
5 to 8
1,000
125
8,000
8 to 15
350
115
Ultimate Axial Capacity Soil Parameters - Capacity Area 5
Depth (ft) Skin Friction (psf) 1 Effective Unit Weight (pcf) 2
Ultimate End Bearing (psf) 3
-0 to 1
0
110
9,000
1 to 15
1,150
125
1.
2.
3.

Skin friction assuming driven steel pile foundations applied to boxed perimeter of pile section
Groundwater depth assumed to be greater than pile depth
Allowable end bearing based on boxed area of W-section pile tip

Given the variable soil conditions observed on site, and given that the ultimate soil parameters were not
obtained by direct test methods, such as pile load tests, we recommend a factor of safety of 2.0 for skin
friction and 3.0 for end bearing. When evaluating the effect of adfreeze using static load conditions, no
reduction factor should be applied to the recommended ultimate adfreeze value.
Shallow Foundations
Mat Foundations
Thickened monolithic concrete slabs or mat foundations for equipment pads and precast enclosures may
be supported on a properly prepared subgrade as recommended in the Earthwork section of this report.
Mat foundations should bear at a minimum depth of 42 inches below the final adjacent grade. Mat
foundations bearing on the undisturbed native non-organic loose to compact granular soils, native stiff
to very stiff cohesive soils, or any of the recommended engineered fill types may be designed using a
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modulus of subgrade reaction (k1) of up to 90 pounds per cubic inch (pci). Mat foundations bearing on
native very loose granular soils present within the vicinity of borings B-8 and B-10 through B-12 should
be limited to a modulus of subgrade reaction (k1) of up to 55 pounds per cubic inch (pci).
The recommended k1 modulus values are based on an assumed 1-foot square plate loading surface. For
determination of the allowable subgrade modulus values (ks) for actual mat foundation dimensions of
mats bearing on the aforementioned soils, we recommend the use of the following relationship:
ks = k1[(B+1)/2B]2

where B equals the least mat foundation width.

Spread Footing Foundations
Shallow spread footing foundations bearing on the undisturbed native non-organic loose to compact
granular soils, native stiff to very stiff cohesive soils, or any of the recommended engineered fill types
may be designed based on a net allowable soil bearing pressure of 2,500 psf. Spread footing
foundations bearing on native very loose granular soils present within the vicinity of borings B-8 and B10 through B-12 should be limited to an allowable soil bearing pressure of 1,500 psf.
Exterior footings should bear at a minimum depth of 42 inches below finished grade for protection
against frost heave. Interior foundations can bear at shallower depths provided foundations are
protected from frost during construction. Continuous wall or strip foundations should be at least 16
inches in width and isolated column spread foundations should be at least 30 inches in their least
dimension. We recommend all foundations be suitably reinforced to minimize the effects of differential
settlements associated with local variations in subgrade conditions. If the recommendations outlined in
this report are adhered to, total settlement of individual spread footing foundations and differential
settlement between adjacent spread footing foundations should be less than 1 inch and 1/2 inch,
respectively.
Lateral Earth Pressures
Lateral loads on shallow spread footing and mat foundations may be resisted by the combined passive
resistance of the adjacent soils and the soil frictional resistance beneath the foundations. The allowable
passive resistance of undisturbed native soils or engineered fill may be assumed to be equal to the
pressure developed by a fluid with a density of 250 pounds per cubic foot (pcf) up to a maximum of
2,500 psf.
An allowable frictional resistance factor of 0.4 may be used along the bottoms of shallow spread footing
or mat foundations. A one-third increase in the passive resistance values may be used for temporary
wind or seismic loads. Uplift loads on spread footing foundations may be resisted by the foundation
concrete weight plus the weight of the soil backfill placed over the spread footing foundation.
ACCESS AND MAINTENANCE ROAD RECOMMENDATIONS
General
We understand that permanent access roads will be aggregate surfaced. We also understand that it is
desired to allow permanent maintenance roads to consist of prepared native subgrade soils where
possible. It is expected that the most severe traffic conditions will occur during the construction phase,
including heavy construction equipment and construction material delivery vehicles. After construction,
site traffic is expected to consist of lighter-duty service trucks.
We anticipate the subgrade soils in will consist primarily of poorly (uniformly) graded fine sand with low
silt content. These soils are less responsive to compaction efforts and will be more susceptible to ongoing disturbance and instability, particularly when directly exposed to heavy rubber-tired vehicles.
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Temporary Construction Roads
If feasible, construction traffic should be limited to light-duty equipment and vehicles during and for a
few days following precipitation events to minimize disturbance of the native subgrade soils. Where
subgrade disturbance or rutting is experienced and continued construction traffic is expected, we
recommend subgrade stabilization be performed to provide improved support for construction traffic.
Where ruts develop that are less than 2 inches deep, we recommend subgrade stabilization consist of
placing a minimum 6-inch thick layer of 1-inch by 3-inch (1x3) crushed concrete or gravel over the
exposed subgrade. Where ruts develop that are between 2 and 4 inches deep, we recommend subgrade
stabilization consist of placing a minimum 9-inch thick layer of 1x3 crushed concrete or gravel over the
exposed subgrade. Where ruts develop that are greater than 4 inches deep, we recommend subgrade
stabilization consist of placing a layer of triaxial geogrid over the exposed subgrade, plus placing a
minimum 9-inch thick layer of 1x3 crushed concrete or gravel over the geogrid. The geogrid may
consist of Tensar TriAx TRX160, or approved equal. For all cases, the crushed 1x3 should be compacted
to a stable and unyielding condition using a minimum 15-ton roller compactor.
If rutting continues after subgrade stabilization, any resulting ruts should be infilled with additional 1x3
crushed concrete or gravel as needed until rutting ceases. It is recommended that a stockpile of 1x3
crushed concrete or gravel and triaxial geogrid be maintained on site during construction to allow for
rapid response and repair of any developing instability.
Permanent Roads
We recommend the final construction of all permanent access and maintenance roads be delayed until
after construction of all other development features. No specific design information regarding the
frequency of pile-construction vehicles was made available. For purposes of our evaluation, we have
estimated pile-construction 20-year traffic loads of 3,000 equivalent single-axle 18 kip loads (ESALs) for
site access roads, and less than 1,000 ESALs for maintenance roads after construction is complete.
In accordance with AASHTO pavement design criteria for aggregate-surfaced roads, we have assumed an
Allowable Serviceability Loss of 2.5 (PSI), and an Elastic Modulus of Aggregate Base (EBS) of 35,000 psi.
The California Bearing Ratio (CBR) values of samples obtained from on-site soils were determined in
accordance with the ASTM D1883 method of testing and are presented in Appendix A, Figure Nos. 24
and 25. The tested CBR values range from 8.8 to 13 at 95 percent compaction. Based on these results,
we recommend an effective CBR value of 9 for use in pavement design. A CBR value of 9 is
approximately equivalent to a Resilient Modulus (MR) of 7,000 psi.
We performed pavement design analyses for the proposed aggregate-surfaced roads in accordance with
the AASHTO design procedures for aggregate-surfaced roads. Based on our analyses we recommend the
following pavement section:
Access Roads
Aggregate Pavement
MDOT Dense-Graded 21AA Aggregate Base Course

Thickness
6 inches

Maintenance roads consisting of properly prepared native subgrade soils will generally be acceptable;
however, such roads will become unstable following precipitation events. It is recommended that more
frequently traveled maintenance roads and any portion of maintenance roads that dip below the
surrounding grade (low sections) be covered with a minimum of 4 inches of compacted aggregate base
to minimize instability and allow consistent access.
Where prior construction phase subgrade stabilization was performed, the recommended aggregate
base for permanent aggregate-surfaced roads may be placed directly over the 1x3 crushed concrete or
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gravel. Prior to placement of the aggregate base, the 1x3 surface should be graded level and recompacted to an unyielding condition.
GENERAL COMMENTS
G2 has formulated the evaluations and recommendations presented in this report relative to site
preparation and foundations on the basis of data provided to them relating to the location, type, and
grade for the proposed site. Any significant change in this data should be brought to G2’s attention for
review and evaluation with respect to the prevailing subsurface conditions.
The scope of the present investigation was limited to evaluation of subsurface conditions for the support
of the proposed structures and pavements and other related aspects of the development. No
environmental or hydrogeological testing or analyses were included in the scope of this investigation. If
changes occur in the design, location, or concept of the project, the conclusions and recommendations
contained in this report are not valid unless G2 Consulting Group, LLC reviews the changes. G2
Consulting Group, LLC will then confirm the recommendations presented herein or make changes in
writing.
G2 has based the analyses and recommendations submitted in this report upon the data from soil
borings performed at the approximate locations shown on the Soil Boring Location Plan, Plate No. 1.
This report does not reflect variations that may occur between the actual test location and the actual
structure locations. The nature and extent of any such variations may not become clear until the time of
construction. If significant variations then become evident, it may be necessary for G2 to re-evaluate the
report recommendations.
Soil conditions at the site could vary from those generalized on the basis of tests performed at specific
locations. It is, therefore, recommended that G2 Consulting Group, LLC be retained to provide
geotechnical engineering services during the site preparation, excavation, and foundation construction
phases of the proposed project. This is to observe compliance with the design concepts, specifications,
and recommendations. Also, this allows design changes to be made in the event that subsurface
conditions differ from those anticipated prior to the start of construction
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Drawn by: JDC
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M-72 and Traverse Area Recreational Trail
Date: 6/30/20
Williamsburg, Grand Traverse County, Michigan
Scale: NTS

Plate
No. 1

Project Name:

Soil Boring No. B-01

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77175

Longitude: -85.44701

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 714.0 ft ±
Topsoil: Brown Silty Sand with trace
gravel (10 inches)
(Organic Content = 3.6%)

DEPTH
( ft)

STD. PEN.
RESISTANCE
(N)

5

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

10.9

3

S-2

1
2
3

5

S-3

2
3
4

7

17.8

123

5360

S-4

2
3
3

6

24.7

106

2650

S-5

5
10
15

25

S-6

7
13
16

29

S-7

11
14
27

41

BS-2

4.0

MOISTURE
CONTENT
(%)

1
1
2

S-1

Loose Brown Sand with trace silt, wet
(Finer than No.200 Sieve = 2.3%)

BLOWS/
6-INCHES

BS-1

0.9

Very Loose Brown Sand with trace silt,
moist
(Finer than No.200 Sieve = 11.8%)

709.0

SAMPLE
TYPE-NO.

6.0

Very Stiff Brown Sandy Clay with trace
gravel
(LL =31% , PI = 17%)

8.0

704.0

10
Stiff Grayish Brown Sandy Clay with
trace gravel

13.0

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

699.0

15

Medium Compact Brown Clayey Sand
with trace gravel, occasional sandy
clay layers and cobbles
694.0

20

24.0

689.0

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

Compact Gray Clayey Sand with trace
gravel, frequent sandy clay layers,
moist

30 ft
June 18, 2020
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

25

Water Level Observation:
4 feet during drilling operations;
8 feet upon completion
Notes:
Borehole collapsed at 21 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings
Figure No. 1a

Project Name:

Soil Boring No. B-01

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77175

Longitude: -85.44701

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

GROUND SURFACE ELEVATION: 714.0 ft ±
Compact Gray Clayey Sand with trace
gravel, frequent sandy clay layers,
moist (continued)

684.0

SOIL SAMPLE DATA

Very Compact Gray Sand with trace silt
and gravel, occasional sandy clay
layers

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-8

17
39
50/3"

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

28.0

30.0

30

---
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End of Boring @ 30 ft

679.0

35

674.0

40

669.0

45

664.0

50

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

30 ft
June 18, 2020
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
4 feet during drilling operations;
8 feet upon completion
Notes:
Borehole collapsed at 21 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings
Figure No. 1b

Project Name:

Soil Boring No. B-02

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77123

Longitude: -85.45120

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 750.9 ft ±
Topsoil: Brown Silty Sand with trace
gravel (14 inches)
(Organic Content = 2.8%)

DEPTH
( ft)

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

S-1

2
3
3

6

10.9

119

6640

S-2

7
10
12

22

S-3

3
6
7

13

S-4

7
16
23

39

S-5

17
18
27

45

SAMPLE
TYPE-NO.

BS-1

1.2

Very Stiff Brown Sandy Clay with trace
gravel

BLOWS/
6-INCHES

3.0

745.9

5
Medium Compact Brown Sand with
trace clay and gravel, moist

8.0

740.9

10
Compact Brown Sand with trace silt
and gravel, moist

735.9

15.0

15
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End of Boring @ 15 ft

730.9

20

725.9

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 10 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 2

Project Name:

Soil Boring No. B-03

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77087

Longitude: -85.45512

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 687.8 ft ±
Topsoil: Brown Sand with trace gravel
(1 inch)

DEPTH
( ft)

STD. PEN.
RESISTANCE
(N)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-1

2
4
5

9

S-2

2
3
3

6

S-3

2
2
2

4

S-4

2
3
4

7

S-5

2
3
4

7

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

0.1

Loose Brown Sand with trace silt and
gravel, dry to moist

682.8

5
6.0

677.8

Very Loose to Loose Brown Sand with
trace silt, wet
(Finer than No.200 Sieve = 4.7%)

10

13.0

Loose Brown Silty Sand, wet
672.8

15.0

15
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End of Boring @ 15 ft

667.8

20

662.8

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
6 feet during and upon completion
(wet at cave-in depth)
Notes:
Borehole collapsed at 6 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings
Figure No. 3

Project Name:

Soil Boring No. B-04

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77053

Longitude: -85.45328

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 707.2 ft ±
Topsoil: Brown Silty Sand with trace
gravel (6 inches)
(Organic Content = 1.4%)
Loose Brown Sand with trace silt and
gravel, dry to moist

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

0.5

S-1

2
2
3

5

S-2

3
3
4

7

S-3

3
4
3

7

S-4

0
1
1

2

33.1

S-5

2
3
4

7

14.9

3.0

702.2

5
Loose Light Brown Sand, moist
(Finer than No.200 Sieve = 0.3%)

8.0

697.2

10

300**

Very Soft Brown Silty Clay with trace
sand, occasional sand layers

13.0

Stiff Gray Silty Clay with trace sand,
frequent silt partings
692.2

15.0

15

114

2210
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End of Boring @ 15 ft

687.2

20

682.2

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 19, 2020
BRAX Drilling, LLC
T. Rau

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
8 feet during and upon completion
(wet at cave-in depth)
Notes:
Borehole collapsed at 8 ft after auger removal
** Torvane
Excavation Backfilling Procedure:
Auger cuttings
Figure No. 4

Project Name:

Soil Boring No. B-05

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77058

Longitude: -85.45091

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 781.0 ft ±
Topsoil: Brown Silty Sand with trace
gravel (2 inches)

DEPTH
( ft)

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-1

2
2
3

5

S-2

8
11
13

24

S-3

8
11
14

25

S-4

10
15
18

33

S-5

8
13
15

28

S-6

15
18
17

35

6.8

6000*

S-7

13
17
19

36

6.6

5000*

0.2

Loose Brown Clayey Sand with trace
gravel, moist
3.0

776.0

5
Medium Compact Brown Sand with
trace clay and gravel, moist

8.0

771.0

10

Compact Brown Sand with trace silt
and gravel, moist, occasional sandy
clay layers

13.0
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766.0

15

Medium Compact Brown Clayey Sand
with trace gravel, moist, frequent
sandy clay layers

18.0

761.0

20

Very Stiff Brown Sandy Clay with trace
gravel

756.0

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

25

35 ft
June 18, 2020

Water Level Observation:
Dry during and upon completion

BRAX Drilling, LLC
T. Rau

Notes:
Borehole collapsed at 30 ft after auger removal
* Calibrated Hand Penetrometer

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Excavation Backfilling Procedure:
Auger cuttings
Figure No. 5a

Project Name:

Soil Boring No. B-05

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77058

Longitude: -85.45091

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

751.0

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 781.0 ft ±

Very Stiff Brown Sandy Clay with trace
gravel (continued)

DEPTH
( ft)

30

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

S-8

9
15
17

32

6.6

S-9

10
14
17

31

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

5000*

33.0

746.0

Compact Brown Clayey Sand with trace
gravel, moist, frequent sandy clay
layers

35.0

35
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End of Boring @ 35 ft

741.0

40

736.0

45

731.0

50

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

35 ft
June 18, 2020

Water Level Observation:
Dry during and upon completion

BRAX Drilling, LLC
T. Rau

Notes:
Borehole collapsed at 30 ft after auger removal
* Calibrated Hand Penetrometer

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Excavation Backfilling Procedure:
Auger cuttings
Figure No. 5b

Project Name:

Soil Boring No. B-06

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77046

Longitude: -85.44964

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 723.0 ft ±
Topsoil: Dark Brown Silty Sand with
trace gravel (12 inches)
(Organic Content = 1.9%)

DEPTH
( ft)

SAMPLE
TYPE-NO.

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

1.0

Very Loose Brown Clayey Sand with
trace gravel, moist

S-1

1
1
2

3

S-2

6
10
12

22

8.3

4500*

S-3

5
7
8

15

9.4

3500*

S-4

6
8
11

19

S-5

7
18
22

40

4.0

718.0

BLOWS/
6-INCHES

5
Stiff to Very Stiff Brown Sandy Clay
with trace gravel, frequent clayey sand
layers
8.0

713.0

10
Medium Compact to Compact Brown
Sand with trace silt and gravel, moist

708.0

15.0

15
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End of Boring @ 15 ft

703.0

20

698.0

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
*Offset 130' E and 30' S from proposed location.
*Elevation based on spot elevation of proposed location
and extrapolated using Google Earth.
Borehole collapsed at 11 ft after auger removal
* Calibrated Hand Penetrometer
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 6

Project Name:

Soil Boring No. B-07

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.77009

Longitude: -85.45039

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 761.3 ft ±
Topsoil: Dark Brown Silty Sand with
trace gravel (9 inches)
(Organic Content = 2.3%)

DEPTH
( ft)

SAMPLE
TYPE-NO.

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

0.8

Loose Brown Sand with trace silt and
gravel, moist, occasional cobbles

S-1

2
3
6

9

S-2

4
6
7

13

S-3

9
10
11

21

S-4

10
16
19

35

S-5

12
16
18

34

S-6

10
19
33

52

4.0

756.3

BLOWS/
6-INCHES

5
Medium Compact Brown Clayey Sand
with trace gravel, moist

8.0

751.3
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746.3

10

Compact to Very Compact Brown
Clayey Sand with trace gravel, moist,
occasional sandy clay layers

741.3

15

20.0

20

End of Boring @ 20 ft

736.3

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

25

20 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 15 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 7

Project Name:

Soil Boring No. B-08

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76959

Longitude: -85.45321

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 716.0 ft ±
Topsoil: Brown Silty Sand with trace
gravel (6 inches)
(Organic Content = 2.1%)

DEPTH
( ft)

SAMPLE
TYPE-NO.

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

0.5

2
3
3

6

S-2

1
2
2

4

S-3

1
2
2

4

S-4

1
2
1

3

S-5

2
3
4

7

S-1
Very Loose to Loose Light Brown Sand
with trace silt and gravel, dry to moist
(Finer than No. 200 Sieve = 1.2%)

BS-2

711.0

BLOWS/
6-INCHES

5
6.0

706.0

10
Very Loose to Loose Brown Sand with
trace silt and gravel, moist

701.0

15.0

15
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End of Boring @ 15 ft

696.0

20

691.0

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 18, 2020

Water Level Observation:
Dry during and upon completion

BRAX Drilling, LLC
T. Rau

Notes:
Borehole collapsed at 13 ft after auger removal

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Excavation Backfilling Procedure:
Auger cuttings

Figure No. 8

Project Name:

Soil Boring No. B-09

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76957

Longitude: -85.45114

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 765.4 ft ±
Topsoil: Dark Brown Silty Sand with
trace gravel (9 inches)
(Organic Content = 2.0%)

DEPTH
( ft)

SAMPLE
TYPE-NO.

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

0.8

S-1

2
2
3

5

S-2

10
13
15

28

S-3

15
29
34

63

10

S-4

25
27
30

57

15

S-5

32
50/5"

---

S-6

18
29
33

62

S-7

16
30
36

66

Loose to Medium Compact Brown Sand
with trace silt and gravel, dry to moist
760.4

BLOWS/
6-INCHES

5
6.0

Very Compact Light Brown Sand with
trace silt and gravel, dry to moist
8.0

755.4
Very Compact Brown Sand with trace
clay and gravel, moist

13.0

750.4
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Very Compact Brown and Light Brown
Sand with trace silt and gravel, moist

18.0

745.4

20
Very Compact Brown and Light Brown
Sand with trace clay and gravel, moist

740.4

25.0

25

End of Boring @ 25 ft

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

25 ft
June 18, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 22 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 9

Project Name:

Soil Boring No. B-10

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76943

Longitude: -85.44950

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 714.1 ft ±
Topsoil: Dark Brown Silty Sand with
trace gravel (6 inches)
(Organic Content = 1.8%)

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

0.5

Loose Light Brown Sand with trace silt
and gravel, dry

S-1

3
4
6

10

S-2

6
9
16

25

S-3

8
18
22

40

S-4

7
16
22

38

S-5

12
22
28

50

3.5

709.1

704.1

5

Medium Compact to Compact Brown
Sand with trace silt and gravel, moist

699.1

10

15.0

15
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End of Boring @ 15 ft

694.1

20

689.1

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 18, 2020

Water Level Observation:
Dry during and upon completion

BRAX Drilling, LLC
T. Rau

Notes:
Borehole collapsed at 13 ft after auger removal

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Excavation Backfilling Procedure:
Auger cuttings

Figure No. 10

Project Name:

Soil Boring No. B-11

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76911

Longitude: -85.45471

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

GROUND SURFACE ELEVATION: 706.4 ft ±
Topsoil: Brown Sand with trace gravel
(1 inch)

701.4

SOIL SAMPLE DATA
DEPTH
( ft)

STD. PEN.
RESISTANCE
(N)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-1

2
2
3

5

S-2

3
5
5

10

S-3

3
3
3

6

S-4

4
5
5

10

S-5

3
4
5

9

S-6

6
10
10

20

S-7

3
4
4

8

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

0.1

Loose Brown Sand with trace silt, dry
to moist
(Finer than No.200 Sieve = 3.5%)

5

8.0

696.4

10

691.4

15

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

Loose to Medium Compact Brown Sand
with trace silt and gravel, moist

686.4

20

23.0

681.4

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

Stiff Brown Sandy Clay with trace
gravel, frequent sand layers
(LL = 28% , PI = 15%)

30 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

25

23.7

3000*

Water Level Observation:
23 feet during and upon completion
(wet at cave-in depth)
Notes:
Borehole collapsed at 23 ft after auger removal
* Calibrated Hand Penetrometer
Excavation Backfilling Procedure:
Auger cuttings
Figure No. 11a

Project Name:

Soil Boring No. B-11

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76911

Longitude: -85.45471

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 706.4 ft ±

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-8

4
5
7

Stiff Brown Sandy Clay with trace
gravel, frequent sand layers
(LL = 28% , PI = 15%) (continued)
676.4

30.0

30

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

12

22.3

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

3000*

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

End of Boring @ 30 ft

671.4

35

666.4

40

661.4

45

656.4

50

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

30 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
23 feet during and upon completion
(wet at cave-in depth)
Notes:
Borehole collapsed at 23 ft after auger removal
* Calibrated Hand Penetrometer
Excavation Backfilling Procedure:
Auger cuttings
Figure No. 11b

Project Name:

Soil Boring No. B-12

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76874

Longitude: -85.45347

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 714.0 ft ±
Topsoil: Brown Sand with trace gravel
(1 inch)

DEPTH
( ft)

STD. PEN.
RESISTANCE
(N)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-1

3
4
6

10

S-2

3
3
3

6

S-3

1
2
2

4

S-4

2
3
5

8

S-5

6
9
13

22

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

0.1

Very Loose to Loose Brown Sand with
trace silt and gravel, dry to moist
709.0

5

8.0

704.0

10
Loose to Medium Compact Light
Brown Sand with trace silt and gravel,
moist

699.0

15.0

15

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/8/20

End of Boring @ 15 ft

694.0

20

689.0

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
*Offset 50' E and 40' S from proposed location.
*Elevation based on spot elevation of proposed location
and extrapolated using Google Earth.
Borehole collapsed at 11 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 12

Project Name:

Soil Boring No. B-13

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76887

Longitude: -85.45171

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 731.0 ft ±
Topsoil: Brown Silty Sand with trace
gravel (6 inches)
(Organic Content = 1.4%)

DEPTH
( ft)

SAMPLE
TYPE-NO.

STD. PEN.
RESISTANCE
(N)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

BS-1

0.5

S-1

2
3
4

7

S-2

8
12
15

27

S-3

13
25
34

59

S-4

14
27
50/5"

---

S-5

12
22
31

53

Loose to Medium Compact Brown Sand
with trace silt and gravel, dry to moist
726.0

BLOWS/
6-INCHES

5
6.0

721.0

10
Very Compact Light Brown Sand with
trace clay and gravel, moist

716.0

15.0

15

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

End of Boring @ 15 ft

711.0

20

706.0

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

15 ft
June 19, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
*Offset 90' S from proposed location.
*Elevation based on spot elevation of proposed location
and extrapolated using Google Earth.
Borehole collapsed at 6 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 13

Project Name:

Soil Boring No. B-14

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76886

Longitude: -85.45086

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 754.3 ft ±
Topsoil: Dark Brown Silty Sand with
trace gravel (5 inches)

STD. PEN.
RESISTANCE
(N)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-1

2
3
3

6

S-2

3
5
6

11

S-3

2
2
3

5

S-4

6
8
8

16

15

S-5

19
24
25

49

20

S-6

40
50/5"

---

S-7

29
48
50/5"

---

DEPTH
( ft)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

0.4

Loose to Medium Compact Brown Sand
with trace silt and gravel, dry to moist
749.3

5
6.0

Loose Brown Clayey Sand with trace
gravel, moist
8.0

744.3

10

Medium Compact Brown Gravelly Sand
with trace clay, moist, occasional
cobbles

13.0

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

739.3

Very Compact Brown Gravelly Sand
with trace silt, moist, occasional
cobbles
734.3

23.0

729.3

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

Very Compact Brown Sand with trace
silt and gravel, moist

40 ft
June 18, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

25

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 32 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 14a

Project Name:

Soil Boring No. B-14

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76886

Longitude: -85.45086

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 754.3 ft ±

724.3

STD. PEN.
RESISTANCE
(N)

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

30

S-8

48
50/4"

---

35

S-9

28
50/5"

---

40

S-10

47
50/5"

---

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

Very Compact Brown Sand with trace
silt and gravel, moist (continued)

719.3

38.0

Very Compact Brown and Light Brown
Sand with trace silt and gravel, moist
714.3

40.0

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

End of Boring @ 40 ft

709.3

45

704.3

50

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

40 ft
June 18, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 32 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 14b

Project Name:

Soil Boring No. B-15

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76840

Longitude: -85.45107

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 741.7 ft ±
Topsoil: Dark Brown Silty Sand with
trace gravel (4 inches)
Loose Brown Sand with trace silt and
gravel, occasional cobbles, dry to
moist

STD. PEN.
RESISTANCE
(N)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

S-1

2
2
3

5

S-2

6
8
11

19

S-3

7
10
11

21

10

S-4

17
39
50/5"

---

15

S-5

29
50/5"

---

20

S-6

31
50/5"

---

S-7

22
48
50/4"

---

DEPTH
( ft)

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

0.3

3.0

736.7

Medium Compact Brown Clayey Sand
with trace gravel, moist

5
6.0

Medium Compact Brown Sand with
trace silt and gravel, moist
8.0

731.7
Very Compact Brown and Light Brown
Sand with trace silt and gravel, moist

13.0

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

726.7

721.7

Very Compact Brown Sand with trace
clay and gravel, moist

716.7

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

25

35 ft
June 18, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 29 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 15a

Project Name:

Soil Boring No. B-15

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76840

Longitude: -85.45107

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 741.7 ft ±

STD. PEN.
RESISTANCE
(N)

DEPTH
( ft)

SAMPLE
TYPE-NO.

BLOWS/
6-INCHES

30

S-8

48
50/4"

---

35

S-9

40
50/5"

---

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCONF.
COMP. STR.
(PSF)

Very Compact Brown Sand with trace
clay and gravel, moist (continued)
28.0

711.7
Very Compact Brown Gravelly Sand
with trace clay, moist

33.0

Very Compact Brown Sand with trace
clay and gravel, moist
706.7

35.0

SOIL / PAVEMENT BORING 203186.GPJ 20150116 G2 CONSULTING DATA TEMPLATE.GDT 7/1/20

End of Boring @ 35 ft

701.7

40

696.7

45

691.7

50

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

35 ft
June 18, 2020
J. Crow
BRAX Drilling, LLC
A. Guzdial

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers

Water Level Observation:
Dry during and upon completion
Notes:
Borehole collapsed at 29 ft after auger removal
Excavation Backfilling Procedure:
Auger cuttings

Figure No. 15b

Project Name:

Soil Boring No. HA-16

Trailside Solar Power Plant

Project Location: M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
G2 Project No. 203186
Latitude: 44.76782

Longitude: -85.45289

SUBSURFACE PROFILE
ELEV.
( ft)

PROFILE

SOIL SAMPLE DATA

GROUND SURFACE ELEVATION: 692.0 ft ±
Topsoil: Brown Silty Sand with trace
gravel (4 inches)

DEPTH
( ft)

SAMPLE
TYPE/NO.

DCP BLOWS/
1.75-INCHES

BS-1

8

BS-2

19

MOISTURE
CONTENT
(%)

DRY
DENSITY
(PCF)

UNCOF.
COMP. ST.
(PSF)

0.8

Loose Brown Sand with trace silt and
gravel, dry to moist
3.0

Medium Compact Brown Gravelly Sand
with trace silt, moist
687.0

5.0

5

PAVEMENT CORE DCP 203186.GPJ 20140820 G2 CONSULTING DATA TEMPLATE.GDT 6/28/20

End of Boring @ 5 ft

682.0

10

677.0

15

672.0

20

667.0

25

Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:

5 ft
June 19, 2020
J. Crow
G2 Consulting Group, LLC
J. Crow

Water Level Observation:
Dry during and upon completion
Excavation Backfilling Procedure:
Auger cuttings

Drilling Method:
3-1/4 inch inside diameter hollow-stem augers
Figure No. 16

U.S. SIEVE OPENING IN INCHES
4
2
1
1/2
3
6
3
1.5
3/4
3/8

4

6

U.S. SIEVE NUMBERS
10
30
16
50
100
200
8 14
20
40
60
140

HYDROMETER

100
95
90
85
80
75
70

PERCENT FINER BY WEIGHT

65
60
55
50
45
40
35
30
25
20
15
10
5
0

100

10

1

0.1

0.01

0.001

GRAIN SIZE IN MILLIMETERS
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COBBLES
Specimen ID
B-01 BS-2
B-01
S-2
B-03
S-3
S-3
B-04
B-08 BS-2
Specimen ID
B-01 BS-2
B-01
S-2
B-03
S-3
B-04
S-3
B-08 BS-2

SAND

GRAVEL
coarse

fine

coarse

medium

SILT OR CLAY

fine

Description
Brown Sand with trace silt
Brown Sand with trace silt
Brown Sand with trace silt
Brown Sand
Light Brown Sand with trace silt and gravel
D100
D60
D30
D10
2
0.202
0.153
4.75
0.297
0.196
0.125
9.5
0.236
0.172
0.115
2
0.339
0.264
0.183
9.5
0.443
0.296
0.189

LL

%Gravel
0.0
0.0
0.8
0.0
1.5

PL

%Sand
88.2
97.7
94.5
99.7
97.3

PI

Cc
1.8
1.0
1.1
1.1
1.0

Cu
3.1
2.4
2.1
1.9
2.3
%Silt
%Clay
11.8
2.3
4.7
0.3
1.2

GRAIN SIZE DISTRIBUTION
Project Name:

Trailside Solar Power Plant

Project Location:

M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan

G2 Project No.:

203186

Figure No. 17

U.S. SIEVE OPENING IN INCHES
4
2
1
1/2
3
6
3
1.5
3/4
3/8

4

6

U.S. SIEVE NUMBERS
10
30
16
50
100
200
8 14
20
40
60
140

HYDROMETER

100
95
90
85
80
75
70

PERCENT FINER BY WEIGHT

65
60
55
50
45
40
35
30
25
20
15
10
5
0

100

10

1

0.1

0.01

0.001

GRAIN SIZE IN MILLIMETERS
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COBBLES
Specimen ID
B-11
S-2

Specimen ID
B-11
S-2

SAND

GRAVEL
coarse

fine

coarse

medium

Description
Brown Sand with trace silt

D100
0.85

D60
0.252

D30
0.181

SILT OR CLAY

fine

LL

D10
0.129

%Gravel
0.0

PL

%Sand
96.5

PI

Cc
1.0

%Silt

Cu
2.0

%Clay
3.5

GRAIN SIZE DISTRIBUTION
Project Name:

Trailside Solar Power Plant

Project Location:

M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan

G2 Project No.:

203186

Figure No. 18

60
CL

CH

ML

MH

50
P
L
A
S
T
I
C
I
T
Y
I
N
D
E
X

40

30

20

10
CL-ML

0
0

20

40

60

80

100

LIQUID LIMIT
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Specimen Identification

LL

PL

PI

Fines M % Classification

B-01

S-3

31

14

17

18

Brown Sandy Clay

B-11

S-7

28

13

15

24

Brown Sandy Clay

ATTERBERG LIMITS RESULTS
Project Name:

Trailside Solar Power Plant

Project Location:

M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
Figure No. 19
203186

G2 Project No.:

7,000
6,500
6,000
5,500
5,000
4,500

STRESS, psf

4,000
3,500
3,000
2,500
2,000
1,500
1,000

US_UNCONFINED 203186.GPJ 20140820 G2 CONSULTING DATA TEMPLATE.GDT 6/28/20

500
0
0

4

8

12

16

20

STRAIN, %

Specimen

Classification

MC%

UC

B-01

S-3

Brown Sandy Clay

18

123

5360

B-01

S-4

Brown Sandy Clay

25

106

2650

B-02

S-1

Brown Sandy Clay

11

119

6640

B-04

S-5

Gray Sandy Clay

15

114

2210

UNCONFINED COMPRESSIVE STRENGTH TEST
Project Name:

Trailside Solar Power Plant

Project Location:

M-72 and Traverse Area Recreation Trail
Williamsburg, Grand Traverse County,
Michigan
Figure No. 20
203186

G2 Project No.:

GENERAL NOTES TERMINOLOGY
Unless otherwise noted, all terms herein refer to the Standard Definitions presented in ASTM 653.
PARTICLE SIZE
Boulders
Cobbles
Gravel - Coarse
- Fine
Sand
- Coarse
- Medium
- Fine
Silt
Clay

- greater than 12 inches
- 3 inches to 12 inches
- 3/4 inches to 3 inches
- No. 4 to 3/4 inches
- No. 10 to No. 4
- No. 40 to No. 10
- No. 200 to No. 40
- 0.005mm to 0.074mm
- Less than 0.005mm

CLASSIFICATION
The major soil constituent is the principal noun, i.e. clay,
silt, sand, gravel. The second major soil constituent and
other minor constituents are reported as follows:
Second Major Constituent
(percent by weight)
Trace - 1 to 12%
Adjective - 12 to 35%
And - over 35%

Minor Constituent
(percent by weight)
Trace - 1 to 12%
Little - 12 to 23%
Some - 23 to 33%

COHESIVE SOILS
If clay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other
major soil constituent as modifier, i.e. sandy clay. Other minor soil constituents may be included in accordance
with the classification breakdown for cohesionless soils, i.e. silty clay, trace sand, little gravel.
Consistency
Very Soft
Soft
Medium
Stiff
Very Stiff
Hard
Very Hard

Unconfined Compressive
Strength (psf)
Below 500
500 - 1,000
1,000 - 2,000
2,000 - 4,000
4,000 - 8,000
8,000 - 16,000
Over 16,000

Approximate Range of (N)
0-2
3-4
5-8
9 - 15
16 - 30
31 - 50
Over 50

Consistency of cohesive soils is based upon an evaluation of the observed resistance to deformation under load and
not upon the Standard Penetration Resistance (N).
Density Classification
Very Loose
Loose
Medium Compact
Compact
Very Compact

COHESIONLESS SOILS
Relative Density %
0 - 15
16 - 35
36 - 65
66 - 85
86 - 100

Approximate Range of (N)
0-4
5 - 10
11 - 30
31 - 50
Over 50

Relative Density of cohesionless soils is based upon the evaluation of the Standard Penetration Resistance (N),
modified as required for depth effects, sampling effects, etc.
AS BS S LS ST PS RC -

SAMPLE DESIGNATIONS
Auger Sample – Cuttings directly from auger flight
Bottle or Bag Samples
Split Spoon Sample - ASTM D 1586
Liner Sample with liner insert 3 inches in length
Shelby Tube sample - 3 inch diameter unless otherwise noted
Piston Sample - 3 inch diameter unless otherwise noted
Rock Core - NX core unless otherwise noted

STANDARD PENETRATION TEST (ASTM D 1586) - A 2.0 inch outside-diameter, 1-3/8 inch inside-diameter split barrel
sampler is driven into undisturbed soil by means of a 140-pound weight falling freely through a vertical distance of
30 inches. The sampler is normally driven three successive 6-inch increments. The total number of blows required
for the final 12 inches of penetration is the Standard Penetration Resistance (N).

Figure No. 21

G2 Consulting Group, LLC

Moisture Density Curve

Project Name:

Trailside Solar Power Plant

Date:

6/26/2020

Job Number:

203186

Method used:

A

Project Location: Grand Traverse County, MI

As-received water content:

11.1

Boring No.:

B-1

Rammer type:

Manual

Sample No.:

Composite

Percent retained on No. 4 sieve0

Depth of Sample:2 to 4 feet

Percent passing No. 4 sieve

100

Soil Description: Brown Sand with trace silt

Oversize correction used?

No

Technician:

Specific gravity (estimated)

2.50

J. Crow

Proctor Type: Standard Proctor, ASTM D698
Standard maximum dry unit weight (pcf)
Standard optimum water content (%)

112.6
12.6

115
114

ZAV Line @ Gs = 2.5

Compacation Points

113
112
111
110

Dry Density, pcf

109
108
107
106
105
104
103
102
101
100
5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Moisture Content, %

Figure No. 22

G2 Consulting Group, LLC

Moisture Density Curve

Project Name:

Trailside Solar Power Plant

Date:

6/26/2020

Job Number:

203186

Method used:

A

Project Location: Grand Traverse County, MI

As-received water content:

6.4

Boring No.:

B-8

Rammer type:

Manual

Sample No.:

Composite

Percent retained on No. 4 sieve0

Depth of Sample:2 to 4 feet

Percent passing No. 4 sieve

100

Soil Description: Brown Sand with trace silt

Oversize correction used?

No

Technician:

Specific gravity (estimated)

2.50

J. Crow

Proctor Type: Standard Proctor, ASTM D698
Standard maximum dry unit weight (pcf)
Standard optimum water content (%)

111.4
12.0

115
114

ZAV Line @ Gs = 2.5

Compacation Points

113
112
111
110

Dry Density, pcf

109
108
107
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Corrected CBR

Dry Unit Weight vs. CBR Curve
25
TrailsideSolar Power Plant
24 G2 Project No. 203186
23 B-1 Composite Sample from 2 to 4 feet
22 Brown Sand with trace silt
Finer than No. 200 Sieve = 11.8%
21 Standard Proctor Value = 112.6 pcf
20 Optimum Moisture Content = 12.6%
Corrected CBR Value = 13.0% @ 95% Compaction
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Corrected CBR

Dry Unit Weight vs. CBR Curve
25
TrailsideSolar Power Plant
24 G2 Project No. 203186
23 B-8 Composite Sample from 2 to 4 feet
22 Brown Sand with trace silt
Finer than No. 200 Sieve = 1.2%
21 Standard Proctor Value = 111.4 pcf
20 Optimum Moisture Content = 12.0%
Corrected CBR Value = 8.8% @ 95% Compaction
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Figure No. 25

Thermal Resistivity Dryout Curve
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

Thermal Dryout Curve
B-1 and B-8: Composite samples between 2 and 4 feet
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Dry Density
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Figure No. 26

In-situ Electrical Resistivity (ohm-cm)
Trailside Solar Power Plant
Williamston, Grand Traverse County, Michigan
G2 Project No. 203186

Location
Number
B-1

B-8

Direction

0 to 2 ft.

0 to 5 ft.

0 to 10 ft.

0 to 25 ft.

0 to 50 ft.

North

206,000

210,000

80,000

67,000

86,000

East

218,000

172,000

65,000

40,000

39,000

North

149,000

258,000

383,000

296,000

95,000

East

114,000

210,000

268,000

258,000

62,000

MINIMUM

114,000

172,000

65,000

40,000

39,000

MAXIMUM

218,000

258,000

383,000

296,000

95,000

AVERAGE

171,800

212,500

199,000

165,300

70,500

Figure No. 27

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-1 - Looking North

B-1 - Looking East

B-1 - Looking West

B-1 - Looking South
Figure No. 28

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-2 - Looking North

B-2 - Looking East

B-2 - Looking West

B-2 - Looking South
Figure No. 29

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-3 - Looking North

B-3 - Looking East

B-3 - Looking West

B-3 - Looking South
Figure No. 30

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-6 - Looking North

B-6 - Looking East

B-6 - Looking West

B-6 - Looking South
Figure No. 31

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-7 - Looking North

B-7 - Looking East

B-7 - Looking West

B-7 - Looking South
Figure No. 32

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-9 - Looking North

B-9 - Looking East

B-9 - Looking West

B-9 - Looking South
Figure No. 33

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-10 - Looking North

B-10 - Looking East

B-10 - Looking West

B-10 - Looking South
Figure No. 34

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-12 - Looking North

B-12 - Looking East

B-12 - Looking West

B-12 - Looking South
Figure No. 35

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-13 - Looking North

B-13 - Looking East

B-13 - Looking West

B-13 - Looking South
Figure No. 36

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-14 - Looking North

B-14 - Looking East

B-14 - Looking West

B-14 - Looking South
Figure No. 37

Terrain Photographic Documentation
Trailside Solar Power Plant
Williamsburg, Grand Traverse County, Michigan
G2 Project No. 203186

B-15 - Looking North

B-15 - Looking East

B-15 - Looking West

B-15 - Looking South
Figure No. 38

APPENDIX B
Soil Chemical Test Report - Essential Corrosion Protection

6/30/2020

G2 Consulting Group Laboratory Soil Sample Analysis Results
Project

Sample ID

203186

B-1
B-8

As-Is Resistivity
(ohm-cm)
25,000
230,000

"Wetted" Resistivity
(ohm-cm)
6,500
15,000

Redox
(mV)
278
279

pH
7.3
8.6

Chloride
(ppm)
45
45

Sulfate
(ppm)
<5
<5

Sulfides
Not Present
Not Present

6700 Alexander Bell Dr. Suite 200
Columbia, MD 21046
(443)-510-8955
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Previous SUP Meeting Questions & Answers | Acme Township
Throughout the SUP process, some questions have been posed by both public comment and the Planning
Commission that this section intends to address:
1) Creation of an Environmental Impact Study by Applicant.
Trailside Solar hired Atwell to provide an environmental review which included review and delineations
of wetlands, watercourses (Yuba Creek), and Threatened and Endangered Species (TES). Atwell reviewed
the following data for ecological and environmental constraints: aerial photography, U.S. Geological
Survey (USGS) 7.5-Minute Topographic Maps, U.S. Fish and Wildlife Service (USFWS) National Wetland
Inventory (NWI) Maps, Flood Insurance Rate Maps (FIRMs) provided by Federal Emergency
Management Agency (FEMA), and county soil data from Natural Resources Conservation Service (NRCS).
The site was also assessed to determine if it contains habitat suitable for supporting any TES which
infers likely presence or absence on site. The USFWS information for Planning and Conservation (IPaC)
and Michigan Natural Features Inventory (MNFI) databases were reviewed to assess the site for
potential TES habitat.
A wetland delineation was completed on April 1, 2020 and identified one Palustrine Emergent (PEM)/
Palustrine Forested (PFO) wetland (Wetland 1) on the southern portion of the site totaling
approximately 8.7 acres. This wetland is regulated by EGLE under Part 303. Atwell also identified one
watercourse, Yuba Creek, located within Wetland 1. Yuba Creek is a perennial stream with a sandy and
sometimes gravel substrate and defined banks, a bed, and visible evidence of continued flow, which
qualify the watercourse as regulated by EGLE under Part 301. Due to the of Wetland 1 and Yuba Creek,
Atwell conducted an onsite Pre-Application Meeting (HNZ-JK81-KEWPH) with EGLE on May 22, 2020 to
discuss the design and effect on Wetland 1 and Yuba Creek. EGLE determined the project design avoids
Part 31, Part 301, and Part 303 impacts to these features. Therefore, a permit is not required from the
Water Resources Division of EGLE. Based on FEMA FIRM Panel #26055C0150C, there is no FEMA
mapped 100-year floodplain (Zone A or Zone AE) or regulatory floodway associated with Yuba Creek onsite.
IPaC results listed four (4) potential TES in this area:
• The Northern Long-Eared Bat
• Rufa Red Knot
• Eastern Massasauga Rattlesnake (EMR)
• Picher’s Thistle
MNFI online database indicated that the site is not within the range of any state listed TES.
Atwell determined that the preferred habitat for the rufa red knot and Pitcher’s thistle are not present
on site. In Michigan, the rufa red knot utilizes sandy coastal habitats at or near tidal inlets or at the
mouth of bays and estuaries, as well as other habitats such as brackish lagoons and tidal mudflats.
Pritcher’s thistle grows on the open sand dunes and low open beach ridges of the Great Lake shores.
Michigan is within range of the northern long-eared bat, which utilize trees for roosting and/or
maternity sites. Forested habitat exists within much of the site and suitable habitat for northern longeared bats was identified during site reconnaissance. While densely packed red pine stands may not be
conducive as roosting or foraging locations for this species, the wooded riparian area south of the main
woodlot, within the southern portion of the site, may be. The project is avoiding disturbance to the
southern portion of the site were the wooded riparian area is located. The project is not proposed
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within or near a known northern long-eared bat hibernaculum and will not alter the entrance or
environment of a hibernaculum. Based on available data for Michigan, the nearest known hibernaculum
is approximately 42 miles to the southwest and there are no known northern long eared bat roosts
located within Grand Traverse County. Tree clearing for this project will take place between October 1st
and March 31st to further reduce the unlikely impact of northern-long eared bats.
The USFWS indicates that the site is within the known range of the Eastern Massasauga Rattlesnake. The
site is not located within Tier 1 or Tier 2 habitat; however, Tier 2 habitat occurs directly adjacent to the
northwest corner of the Site, beginning south of M-72 and extending north. Tier 2 habitat is defined as
areas with high potential habitat and that be occupied EMR but have not had a document siting. The
forested wetlands surrounding Yuba Creek on-site display similar characteristics as the areas mapped as
Tier 2 northwest of the Site and should be treated as suitable habitat for this species. In order to
minimize possible effects to the EMR, the Project will follow USFWS Tier 2 EMR BMPs in relation to work
within the Site:
1) Project will not impact more that 1 acre of wetland habitat. (Project is avoiding disturbing all
wetlands and maintaining buffers.)
2) Project will not appreciably affect hydrology.
3) Project will include all General BMPs:
a. Use wildlife-safe materials for erosion control and site restoration. Eliminate use of
erosion control projects containing plastic square mesh netting or other similar
material that could entangle EMR
b. To increase human safety and awareness of EMR, Project Construction safety
training will include the MDNR’s “60-Second Snakes: The Eastern Massasauga
Rattlesnake” video
c. Project will report any EMR observations or observation of any other listed
threatened or endangered species to the USFW with 24 hours during construction
2) Concern for raising the temperature of Yuba Creek by the Project.
Yuba Creek is a designated trout stream according to the Michigan Department of Natural Resources
(MDNR). Generally speaking, trout can be sensitive to water temperature fluctuations, particularly
heating of stream waters. Cooler water can contain larger amounts of dissolved oxygen, as water
temperatures rise, the amount of dissolved oxygen in the water decreases and vice-versa. Higher water
temperatures can lead to stress in trout populations. It was important to Trailside Solar to maintain a
minimum buffer of 25’ from the environmental sensitive areas such as wetlands to ensure trees in these
riparian areas remain. Therefore, the project will not change the physical characteristics of the on-site
Yuba Creek riparian corridor. The existing trees/vegetation within the on-site riparian corridor will
remain and continue to help shade the creek and maintaining the existing mechanism that helps
regulate the temperature of Yuba Creek.
Another concern was that stormwater had the potential to be heated in the moment rainwater was
on the surface of the panel before falling to the ground, ultimately heating water flowing in Yuba
Creek. All storm water will be directed south via vegetated swales and will be first captured in a
sedimentation basin, where the water will pool and cool while suspended solids fall out of suspension,
and clean water will flow into the infiltration basin again pooling and cooling, and finally storm water
will infiltrate through the sandy soils and will recharge the ground water aquifer. None of the storm
water will be released directly to Yuba Creek. Any initial heating effect of stormwater by the panels, will
be dissipated by slow overland flow over the vegetated ground. The SESC design has been approved by
Grand Traverse County Health Department, and the project has added to the storm water capacity of
the storm water system to contain and infiltrate the 200 year, 1-hour storm event, which was an 50%
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increase in storage capacity. This ensures that the site will infiltrate all storm water directed to the
infiltration basin into the ground water and thus protecting the temperature of Yuba Creek.
3) Planning Commission expressed interest of incorporation of more “water liking” plantings.
The Trailside Solar team has been very busy working closely with Northwest Michigan Invasive Species
Network to develop a seed mix design that will promote pollination with robust forbs, reduce erosion
with deep rooted grasses and sedges for sandy soils, and include stormwater “liking” species, all while
being completely ISN compliant and including species native to Michigan. Our landscape plan designates
four separate seed mix designs to maximize these characteristics in the areas that need specialized
ratios.
Trailside Solar Dry Prairie Array Pollinator Seed Mix
Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Bromus kalmii

Prairie Brome

n/a



Grasses

Elymus hystrix

Bottelbrush Grass

n/a



Grasses

Elymus villosus

Silky Wild Rye

n/a



Grasses

Festuca subverticillata

Nodding Fescue

n/a



Grasses

Koeleria macrantha

Junegrass

n/a



Grasses

Schizachyrium scoparium

Little Bluestem

n/a



Grasses

Sporobolus heterolepis

Prairie Dropseed

n/a



Sedges

Carex bicknellii

Bicknell’s Sedge

n/a



Sedge

Carex radiata

Eastern Star Sedge

n/a



Sedge

Carex sprengelii

Long-Beaked Sedge

n/a



Forbs

Achillea millefolium

Yarrow

Summer



Forbs

Aquilegia canadensis

Columbine

Spring



Forbs

Asclepias tuberosa

Butterfly Milkweed

Summer



Forbs

Chamaecrista fasciculata

Partridge Pea

Fall



Forbs

Dalea purpurea

Purple Prairie Clover

Summer



Forbs

Lupinus perennis

Wild Lupine

Spring



Forbs

Monarda punctata

Spotted Bee Balm

Summer



Forbs

Penstemon gracilis

Slender Beardtongue

Spring



Forbs

Potentilla arguta

Prairie Cinquefoil

Summer



Forbs

Rudbeckia hirta

Black Eyed Susan

Summer



Forbs

Solidago nemoralis

Gray Goldenrod

Fall



Forbs

Symphyotrichum lateriflorum

Calico Aster

Fall



Forbs

Symphyotrichum oolentangiense

Sky Blue Aster

Fall



Forbs

Tradescantia ohiensis

Ohio Spiderwort

Spring



Forbs

Verbena stricta

Hoary Vervain

Summer



Forbs

Zizia aurea

Golden Alexanders

Spring



Trailside Solar Frontage Native Grass Seed Mix
Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Andropogon gerardii

Big Bluestem

n/a



Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Elymus canadensis

Canada Wild Rye

n/a



Grasses

Koeleria macrantha

Junegrass

n/a



Grasses

Schizachyrium scoparium

Little Bluestem

n/a



Grasses

Sporobolus heterolepis

Prairie Dropseed

n/a
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Trailside Solar Infiltration/Sediment Basin Seed Mix
Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Andropogon gerardii

Big Bluestem

n/a



Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Elymus canadensis

Canada Wild Rye

n/a



Grasses

Panicum virgatum



Sorghastrum nutans

Switchgrass
Indian Grass

n/a

Grasses

n/a



Grasses

Spartina pectinata

Prairie Cord Grass

n/a



Sedges

Carex comosa

Bottlebrush Sedge

n/a



Sedges

Carex crinita

Fringed Sedge

n/a



Sedges

Carex retrorsa

Knotsheath Sedge

n/a



Sedges

Scirpus cyperinus

Woolgrass

n/a



Forbs

Aquilegia canadensis

Columbine

Spring



Forbs

Anemone canadensis

Canada Anemone

Spring



Forbs

Asclepias incarnata

Marsh Milkweed

Summer



Forbs

Asclepias syriaca

Common Milkweed

Summer



Forbs

Bidens cernua

Nodding Beggar-Ticks

Summer



Forbs

Dalea purpurea

Purple Prairie Clover

Summer



Forbs

Echinacea purpurea

Purple Coneflower

Summer



Forbs

Iris versicolor

Northern Blue Flag Iris

Spring



Forbs

Liatris pycnostachya

Prairie Blazing Star

Summer



Forbs

Lobelia siphilitica

Great Blue Lobelia

Summer



Forbs

Lythrum alatum

Winged Loosestrife

Summer



Forbs

Mimulus ringens

Monkey Flower

Summer



Forbs

Monarda fistulosa

Wild Bergamot

Summer



Forbs

Rudbeckia hirta

Black Eyed Susan

Summer



Forbs

Solidago rigida

Stiff Goldenrod

Fall



Forbs

Symphyotrichum lateriflorum

Calico Aster

Fall



Forbs

Symphyotrichum novae-angliae

New England Aster

Fall



Forbs

Verbena hastata

Blue Vervain

Summer



Forbs

Zizia aurea

Golden Alexanders

Spring



Trailside Solar Swale Seed Mix
Type

Scientific Name

Common Name

Bloom Season

On ISN List

Grasses

Bouteloua curtipendula

Side-Oats Grama

n/a



Grasses

Bromus kalmii

Prairie Brome

n/a



Grasses

Elymus hystrix

Bottelbrush Grass

n/a



Grasses

Elymus villosus

Silky Wild Rye

n/a



Grasses

Festuca subverticillata

Nodding Fescue

n/a



Grasses

Koeleria macrantha

Junegrass

n/a



Grasses

Schizachyrium scoparium

Little Bluestem

n/a



Grasses

Sporobolus heterolepis

Prairie Dropseed

n/a



Sedges

Carex bicknellii

Bicknell’s Sedge

n/a



Sedges

Carex radiata

Eastern Star Sedge

n/a



Sedges

Carex sprengelii

Long-Beaked Sedge

n/a



Forbs

Achillea millefolium

Yarrow

Summer



Forbs

Asclepias tuberosa

Butterfly Milkweed

Summer



Forbs

Chamaecrista fasciculata

Partridge Pea

Fall



Forbs

Dalea purpurea

Purple Prairie Clover

Summer
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Forbs

Lupinus perennis

Wild Lupine

Spring



Forbs

Monarda punctata

Spotted Bee Balm

Summer



Forbs

Penstemon gracilis

Slender Beardtongue

Spring



Forbs

Potentilla arguta

Prairie Cinquefoil

Summer



Forbs

Rudbeckia hirta

Black Eyed Susan

Summer



Forbs

Symphyotrichum lateriflorum

Calico Aster

Fall



Forbs

Symphyotrichum oolentangiense

Sky Blue Aster

Fall



Forbs

Tradescantia ohiensis

Ohio Spiderwort

Spring



Forbs

Verbena stricta

Hoary Vervain

Summer



Forbs

Zizia aurea

Golden Alexanders

Spring



Trailside Solar – Grass Details
Representative
Picture

Common
Name

Bloom
Season

Andropogon
gerardii

Big Bluestem

n/a

Grows in average, dry to
medium, well-drained soils in
full sun. Tolerant of a wide
range of soils and growing
conditions.

Bouteloua
curtipendula

Side-Oats
Grama

n/a

Grows in average, dry to
medium, well-drained soils in
full sun. Tolerant of a wide
range of soils and growing
conditions.

Bromus kalmii

Prairie Brome

n/a

Preference to full to partial sun,
moist to slightly dry conditions.
Easy to grow, short-lived, hot
dry weather can damage or kill
the grass, very winter hardy.

Elymus
canadensis

Canada Wild
Rye

n/a

Sun, Partial shade. Moist, welldrained soils. Attracts
butterflies.

Elymus hystrix

Bottelbrush
Grass

n/a

Preference to full to partial sun,
average, dry to medium, and
well-drained soils. Attracts birds.

Elymus villosus

Silky Wild Rye

n/a

Preference to partial sun to light
shade. Moist to slightly dry
conditions to fertile loamy soil.

ISN Scientific Name













Description
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Trailside Solar – Grass Details Continued
Representative
Picture

ISN Scientific Name

Common
Name

Bloom
Season

Description

Festuca
subverticillata

Nodding
Fescue

n/a

Preference to partial sun to
medium shade, moist to mesic
conditions, and loamy soil with
abundant organic matter.
Tolerates shade.

Koeleria
macrantha

Junegrass

n/a

Grows in dry to medium, welldrained soils in full sun. Thrives
in gritty soils. Tolerates drought.

Panicum
virgatum

Switchgrass

n/a

Sun to partial shade. Dry to
moist soils, sandy soils. Attracts
birds and butterflies.

Schizachyrium
scoparium

Little
Bluestem

n/a

Well-drained sandy soils. Sun to
partial sun. Attracts birds,
butterflies.

Sorghastrum
nutans

Indian Grass

n/a

Sun to shade. Moist rich sandy
soils, loamy, clay loam, and clay.
Attracts butterflies.

Spartina
pectinata

Prairie Cord
Grass

n/a

Best grown in fertile, moist to
wet loams in ful sun to part
shade. Plants tolerate sandy
soils.

Sporobolus
heterolepis

prairie
dropseed

n/a

Grows in average, dry to
medium, well-drained soils in
full sun. Good drought
tolerance. Attracts birds.















Trailside Solar – Sedge Details
Representative
Picture

ISN Scientific Name
Carex bicknellii

Common
Name

Bloom
Season

Description

Bicknell’s
Sedge

n/a

Full sun, mesic to dry conditions.
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Trailside Solar – Sedge Details Continued
Representative
Picture

ISN Scientific Name

Common
Name

Bloom
Season

Carex Comosa

Bottlebrush
Sedge

n/a

Prefers full sun to light shade,
wet conditions, and mucky or
slightly sandy soils.

Carex Crinita

Fringed
Sedge

n/a

Grows in moist to wet soils
including standing water in full
sun to partial shade.

Carex radiata

Eastern Star
Sedge

n/a

Dappled sunlight to medium
shad. Moist to mesic, rich loamy
soil with abundant organic
matter.

Carex retrorsa

Knotsheath
Sedge

n/a

Common sedge of swampy
areas, wet thickets, and shores.

Carex sprengelii

Long-Beaked
Sedge

n/a

Light shade to dappled sunlight.
More or less mesic conditions,
loamy soil containing decaying
organic material.



Description









Trailside Solar – Forbs Details
Representative
Picture

ISN





Scientific
Name

Common
Name

Bloom
Season

Achillea
millefolium

Yarrow

Summer

Aquilegia
canadensis

Columbine

Spring

Description
Sun to partial shade. Soil
moisture dry.

Sandy well-drained soils, Part
shade to shade. Attracts birds,
butterflies, hummingbirds.
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Trailside Solar – Forbs Details Continued
Representative
Picture

ISN

Scientific
Name

Common
Name

Bloom
Season

Anemone
canadensis

Canada
Anemone

Spring

Easily grows in average, medium
to wet, well drained soils in full
sun to part shade.

Asclepias
incarnata

Marsh
Milkweed

Summer

Easily grows in medium to wet
soils in full sun. Tolerant of
average well-drained soils. Plants
have deep taproots.

Asclepias syriaca

Common
Milkweed

Summer

Medium to fine sandy, well
drained loamy soils. Needs lots
of sunlight.

Asclepias
tuberosa

Butterfly
Milkweed

Summer

Full sun, dry to moist soil. High
drought tolerance. Prefers welldrained sandy soils. Attracts
butterflies and hummingbirds.

Bidens cernua

Nodding
Beggar-Ticks

Summer

Full or partial sun, wet
conditions, and mucky soil.

Chamaecrista
fasciculata

Partridge Pea

Fall

Sun to partial sun. Dry to moist
soils. Attracts birds, butterflies.

Dalea purpurea

Purple Prairie
Clover

Summer

Average, medium, and welldrained soils in full sun. Thick
and deep taproot enables this
pant to tolerate drought well.

Echinacea
purpurea

Purple
Coneflower

Summer

Pollinator. Dry soil, Sun, partial
shade. Well-drained, sandy or
richer soils.









Description
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Trailside Solar – Forbs Details Continued
Representative
Picture

ISN

Scientific
Name

Common
Name

Bloom
Season

Iris Versicolor

Northern
Blue Flag Iris

Spring

Liatris
pycnostachya

Prairie
Blazing Star

Summer

Grown in average, dry to
medium, well drained soils in full
sun. Tolerant of poor soils,
drought, summer heat and
humidity. Intolerant of wet soils
in winter. Attracts Birds,
Hummingbirds, butterflies.

Lobelia siphilitica

Great Blue
Lobelia

Summer

Wet soils, full sun to partial
shade. Needs constant moisture.

Lupinus perennis

Wild Lupine

Spring

Sun to partial shade. Dry to moist
soils. Attracts butterflies and
hummingbirds.

Lythrum alatum

Winged
Loosestrife

Summer

Moist, wet. Sun. Plant is versatile
and will grow in fields, wet
meadows, ditches, roadsides,
pond edges, streams and garden
settings. Attracts hummingbirds,
bees, butterflies, and skippers.

Mimulus ringens

Monkey
Flower

Summer

Sun. Moist, wet soil. Attracts
Butterflies.

Monarda
fistulosa

Wild
Bergamot

Summer

Sun, partial shade. Soil dry,
moist. Attracts birds,
hummingbirds, butterflies

Monarda
Punctata

Spotted Bee
Balm

Summer

Sun, dry sandy soil. Attracts
butterflies.





Description
Moist, wet. Sun, partial shade.
Can tolerate complete
submergence. Hummingbirds.
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Trailside Solar – Forbs Details Continued
Representative
Picture

ISN

Scientific
Name

Common
Name

Bloom
Season

Description

Penstemon
gracilis

Slender
Beartongue

Spring

Potentilla arguta

Prairie
Cinquefoil

Summer

Full sun. Moist soils.

Rudbeckia hirta

Black Eyed
Susan

Summer

Sun. Soil dry to moist, well
drained. Nectar-bees, butterflies,
insects, seeds-granivorous birds.

Partial shade. Moist sandy soils.
Attracts hummingbirds.






Solidago nemoralis Gray Goldenrod

Fall

Sun to partial sun to shade. Dry
sandy soils. Attracts birds.


Solidago rigida

Stiff Goldenrod

Fall

Grown in average, medium, welldrained soil in full sun. Attracts
butterflies.

Symphyotrichum
lateriflorum

Calico Aster

Fall

Grown in moist, well-drained
soils in full to partial sun.
Tolerates periodic flooding.
Attracts butterflies.

Symphyotrichum
novae-angliae

New England
Aster

Fall

Partial shade, soil moist. Bees
and butterflies frequent this
wildflower. Nectar source for
Monarch butterflies.

Symphyotrichum
oolentangiense

Sky Blue Aster

Fall

Full sun. Tolerates a wide range
of soils. Tolerates drought.
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Trailside Solar – Forbs Details Continued
Representative
Picture

ISN Scientific Name



Common
Name

Bloom
Season

Description

Tradescantia
ohiensis

Ohio Spiderwort

Spring

Partial shade. Various wet to dry
soils.

Verbena hastata

Blue Vervain

Summer

Grown in average, medium to
wet soils in full sun. Attracts
butterflies.

Verbena stricta

Hoary Vervain

Summer

Sun. Dry sandy soils. Attracts
butterflies.

Zizia aurea

Golden
Alexanders

Spring







Grown in average, medium
moisture, well-drained soils in
full sun to partial shade. Attracts
butterflies.

Information & Image sources: www.wildflower.org, www.missouribotanicalgardens.org, www.plants.usda.gov, www.illinoiswildflowers.info,
www.minnesotawildflowers.info
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Additional Materials
Received After Application
Submission

TECHNICAL MEMORANDUM
Trailside Solar - Storm Water Review

To:

Lindsey Wolf, Planning & Zoning Administrator
Doug White, Supervisor

Date:

May 5, 2020
REV. September 28, 2020

From:

Robert Verschaeve, P.E.

Re:

Trailside Solar - Storm Water
Review

This review is being provided as requested by Acme Township for storm water control
measures proposed for the referenced project in accordance with Ordinance No. 2007-01
Acme Township Storm Water Control Ordinance. Other items requiring permits, such as
soil erosion and sedimentation controls (GT County Health Department) and Notice of
Coverage (EGLE), will ultimately need to be reviewed and permitted through the agency
having jurisdiction. We provide general comments regarding SESC at the end of this
memo.
The site is identified on the provided Special Use Permit Plans as Tax ID: 01-002-002-00
and located just south of M-72. The site is just west of Bates Road and is bordered by
the TART trail along its east boundary. No address is given. The plan set that was
initially provided for review was dated February 5, 2020 and was prepared by Atwell,
LLC. Revised plans were subsequently submitted, and the latest set provided for review
was dated 4-17-2020. A further refined plan set dated September 8, 2020 for “Township
Approval” was provided. Comments regarding that set are provided as blue text in this
memo revision.
The plans generally show a proposed large-scale solar array development of 58.5 acres.
Gravel maintenance drives are shown which circulate from the substation to four inverter
locations centrally located within the solar panel arrays. The site is generally proposed to
be graded from the center down at approximately 10% slopes. This slope equates to 10
feet of vertical elevation change over 100 feet of horizontal distance. Yuba Creek runs
along the south and east edges of the site at the bottom of the slopes. An infiltration
basin is proposed at the south end of the site to handle storm water runoff. A wide
range of soil types are identified on the site and listed on the existing conditions plan.
Areas for the gravel maintenance drive and small concrete pads were scaled from the
plans and found to match the areas used in the calculations.
Since the proposed plans indicate an infiltration basin to handle storm water, this review
is completed with respect to the Infiltration/Retention System section of the Ordinance.
The items listed from this section are noted below with the text from the Ordinance in
italics followed by our review comments.
a. Physical Feasibility
Infiltration systems will be required at all sites with soil permeability greater than 1 inch per hour.
The bottom of the infiltration system shall be a minimum of 4 feet above the highest known water table
elevation.
WWW.GOSLINGCZUBAK.COM | (P) 231-946-9191 | 1280 BUSINESS PARK DRIVE, TRAVERSE CITY, MICHIGAN
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The plans show the proposed infiltration basin primarily located in an area of several
soils series identified as Lu – Carlisle Muck, Ta – Tawas-Roscommon Complex, and
AsA – AuGres-Saugatuck sands. These soil series have a wide-ranging capacity to
transmit water that varies from moderately low to very high depending on the series.
The applicant has completed infiltration testing at the proposed basin location. A
copy of the report provided is attached to this review. The reported permeability at
location P-2 is 12.5 inches per hour. This exceeds the minimum 1 inch per hour
criteria.
The bottom of the basin is shown at elevation 687. The reported water table
elevation within the basin appears to be at 683. This puts the bottom of basin
elevation at 4 feet above the highest known water table.
b. Design Criteria
i. Volume
The volume of the infiltration system shall be calculated by comparing the volume of runoff of the
undeveloped site during a 2-year, 24-hour duration storm versus the volume of runoff from the
developed site during a 25-year, 24-hour duration storm.
The infiltration system volume shall be designed to store the runoff from back-to-back 100-year,
24-hour rainfall events from the entire contributing area for retention systems or if the discharge
will cause downstream flooding. Certification that an adequate outlet for infiltration systems is
available shall be provided by a licensed professional engineer.
The calculation of the stormwater runoff is not as straight forward as it seems for
this type of development. The nature of these solar array developments retains
the pervious land area under and between each solar array. This pervious land
area is available to slow down and infiltrate the runoff from the upslope array.
This is different from a usual development where pervious land is replaced with
impervious surfaces such as buildings and parking. The current Ordinance
generally assumes a typical development model for its calculations.
The applicant has provided several references that claim no additional runoff
would be generated from solar array installations where arrays of sufficient row
spacing are constructed on slopes below 10%. Figure 1, below, shows this typical
panel arrangement in a solar array and is from the North Carolina DEQ
Stormwater Design Manual. The applicant has also provided an example where
nearby Manistee County has waived stormwater control requirements for a
similar installation where the developer signed an agreement to comply with
stormwater requirements if issues ever arise.
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We have worked with the applicant regarding the fact that the pervious land area
is not being completely replaced by the proposed solar panels and is generally
available to slow down and infiltrate the runoff. This proposed installation
appears to generally meet the industry row spacing criteria for considering the
area under the arrays as available pervious area. The exact row spacing is not
detailed at this time and it is noted in the plans that the layout is preliminary and
subject to change. Future construction plans shall detail the row spacing to
verify the minimum disconnection length between arrays is maintained on the
site. The low panel height shall also be specified on the plans.
The proposed slopes for this site are 10% and are at the limit where the pervious
land area considerations would apply. A general range of slopes between 8% and
10% appear to be the limit. Recognizing the site grading characteristics are
being significantly changed, proximity to environmentally sensitive areas, and
the wide range of soil conditions across the large site, the applicant has
calculated stormwater runoff volume for this site based on soil runoff coefficient
changes for the difference between a 2-year undeveloped and 25-year developed
condition as required in the ordinance. The undeveloped condition utilized
coefficients for undeveloped sandy or heavy soils as appropriate. The developed
condition utilized coefficients for impervious gravel and concrete along with
coefficients of pervious cover for steep lawn slopes in sandy or heavy cover over
7%. The resulting calculated runoff volume is 105,299 cubic feet.
The proposed basin shown on the plans provides a volume of 150,353 cubic feet
at the top of berm elevation of 692. Typical basins provide a 1-foot freeboard
thus the volume at elevation 691 should be verified. The stated volume at
elevation 691 is 115,013. These volumes both exceed the 105,299 cubic feet
required. These volumes were measured from the plans and found to be
accurate.
It is noted that the applicant has provided additional stormwater volume during
plan revisions for the soil erosion permit. An additional 50% volume was added
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to further protect Yuba Creek from a 200-year rain event during construction and
also function as a sediment basin. This revision enhances the original plan and
is acceptable.
ii. Maximum Drain Time
The infiltration basin shall be designed to drain completely within 72 hours. A design infiltration
rate of 0.5 times the infiltration rate determined by geotechnical investigation (not to exceed 1
in/hr for underground systems), or an infiltration rate of 0.52 in/hr, shall be used to estimate the
maximum time to drain by the equation: 72> 12D/I
As the Ordinance allows .5 times the measured infiltration rate to be used in
these calculations, the applicant has used 6.25 inches per hour given their
measured rate of 12.5 inches per hour. The calculations included on the plans
show the basin drains in 7.1 hours.
iii. Underground Infiltration & Retention
Underground infiltration or retention systems are discouraged and will be allowed only when
adequate space for an aboveground system is not available. The site grading shall provide for
parking lot storage of excess runoff should the underground infiltration or retention system fail to
function adequately.
The proposed system is not underground, and the requirements of this section
are met.
iv. Construction
The contractor shall avoid compacting the soil in the infiltration or retention basin area during
excavation and grading. Use of equipment with low earth pressure loading is required. The final 2
feet of depth shall be removed by excavating to finished grade.
Applicant is advised of the general requirements of this section to use low earth
pressure equipment and to avoid compacting soil in the basin area.
v. Snow Storage
Snow storage in the infiltration or retention system shall not displace more than 50% of the
available storage volume and shall not impede drainage through the system.
There is no snow storage proposed within the basin.
c. Treatment Criteria
A treatment forebay or equivalent storm water filter shall be used to treat storm water runoff prior to an
infiltration or retention system for all sites with a significant potential of exposing storm water to oil,
grease, toxic chemicals, or other polluting materials. A list of representative sites is included in
Appendix 1.
This site does not meet the criteria for a treatment forebay. The requirement for this
site is a sediment forebay or equivalent. The long relatively low slopes and perimeter
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swales can be considered equivalent. A sediment basin/forebay was added to the
revised plans.
d. Controls
Detention basin design criteria for inlets and the emergency overflow shall also apply to the design of
infiltration basins.
No inlet pipes are proposed. Runoff is collected via a swale and sheet flow to the
basin. The top of basin elevation is 1 foot above the high-water level as required. An
emergency overflow is also provided. Calculations for the emergency overflow and
swales are acceptable.
e. Erosion Control
Upland construction areas shall be completely stabilized prior to final infiltration basin construction.
All accumulated sediment shall be removed prior to final acceptance.
The plans call out the basic minimum soil erosion and sedimentation control
requirements for the site. The notes included in section G. of the Ordinance are also
include on the plans. Given the large site acreage, extensive earth change, and
proximity to Yuba Creek, it is important to emphasize the measures of minimizing the
extent and duration of earth disruption. Once the developer has a contractor
selected, a detailed schedule and staging plan shall be provided as part of the Soil
Erosion Control Plan as noted in note 4. Implementation of additional intermediate
SESC measures may be incorporated into the staging plan. A schedule is typically
needed for a SESC permit from Grand Traverse County as well.
It is noted that the applicant has worked with the Grand Traverse County SESC
permitting agency to provide a robust SESC plan that will be permitted. In addition to
the added sediment basin, the plan is phased to limit the amount of site that is
stripped at one time. This updated plan is a very positive change for construction of
the project.
Overflow spillways shall be protected with riprap or a permanent erosion control blanket to prevent
erosion of the structure.
The Spillway Detail included in the plans notes the required protection of either riprap
or erosion control blanket.
Inlets and outlets require energy dissipation and transition from outlet to open channel based on the
maximum velocities given in Section II - Grassed Waterways
The channel calculated channel velocity is 2.8 ft/s. The maximum velocity for open
channel grassed waterways as noted in the Ordinance is 4 ft/s.
f. Geometry
The floor of the infiltration basin shall be flat to encourage uniform ponding and infiltration.
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The floor of the basin shall be scarified to a depth of 4 to 6 inches after final grading has been
established
The basin floor is flat as required. The applicant is advised of the requirement to
scarify after final grading.
g. Public Safety
The side slopes of this basin are 3H:1V and meet the requirements of the section.
The depth of the water level is noted as 3.7 feet. Water depths over 5 feet would
require special treatments of either a safety ledge or fencing. No special treatments
are required.
h. Maintenance
A minimum 15-foot-wide maintenance access route from a public or private right-of-way to the basin
shall be provided. The access way shall have a slope of no greater than 5:1 (H:V), and shall be
stabilized to withstand the passage of heavy equipment. Direct access to the forebay, control structures,
and the overflow shall be provided.
A 15-foot-wide maintenance access route does not appear on the plans. Given the
proposed site grading and orientation of the proposed arrays, it is conceivable that
one could be easily provided between two of the arrays. The Site Plan notes that the
layout is preliminary and internal roads of the array to be configured at a later date.
A maintenance access route to the basin meeting the noted requirements above shall
be identified on construction plans.
The required 15-foot-wide maintenance access route to the basins has been added.
Infiltration basin maintenance plans will require that sediment be removed from the treatment forebay
when it reaches a depth equal to 50% of the depth of the forebay or 12 inches, whichever is less.
The applicant is advised of this requirement. Additionally, construction plans shall
include a note identifying that the basins will be inspected and cleaned of silt and
debris at least annually and that the sediment will be cleaned when required.
This note has been added to the plans.
ADDITIONAL ITEMS
As previously noted in this review, given the large site acreage, extensive earth change,
and proximity to Yuba Creek, it is important to emphasize minimizing the extent and
duration of earth disruption. The Township should notify the Grand Traverse County
Environmental Health Department regarding the SESC schedule and staging plan to be
provided by the applicant noted in this review. Those items could be incorporated into
the SESC permit issued by that office.
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As previously noted, the applicant has worked with the Grand Traverse County SESC
permitting agency to provide a robust SESC plan that will be permitted.
This site will also disturb more than five acres of land adjacent to Yuba Creek and
connected wetlands. This will, at a minimum, require an additional application for Notice
of Coverage from EGLE’s Water Resources Division (WRD). The applicant shall provide a
copy of this coverage once obtained.
During discussions with the applicant during this review, it has been described that the
grading and restoration of the site would occur during this construction season and the
installation of the solar arrays would occur the following construction season. This is
important to allow the vegetation so important to the stormwater control on the site to
become established. Several additional items are listed below for consideration as this
project moves through the phases of construction to ensure the success of the
stormwater controls and protection of the environmentally sensitive areas:
· A meadow condition is preferable, particularly for slopes between 5 and 10
percent. An appropriate seed mix shall be selected for this condition. The
seeding specifications shall be provided on the construction plans.
· Mowed areas, where approvable, should be kept to 4-inch minimum height.
· Vegetated areas will not be subject to chemical fertilization or
herbicides/pesticides except for those applications that are necessary to get
vegetation established and which follow an approved Erosion and Sediment
Pollution Control Plan.
A landscape plan has been provided that provides seed mix specifications.
·

The lowest vertical clearance of the solar array is not specified on the plans. This
height shall be detailed as previously noted in the review. The height shall be at
an adequate height to promote vegetative growth below the array. If elevation is
greater than 10 feet, additional BMPs (will be necessary to prevent/control erosion
and scour along the drip line or otherwise provide energy dissipation.

SUMMARY
The storm water controls for this proposed large solar array project can be approved
subject to the items described in this review and summarized as follows:
1. Future construction plans shall detail the row spacing to verify the minimum
disconnection length between arrays is maintained on the site. The low panel
height shall also be specified on the plans.
2. Once the developer has a contractor selected, a detailed schedule and staging plan
shall be provided as part of the Soil Erosion Control Plan. Any additional
intermediate SESC measures should be identified and incorporated into the plans.
This item is acceptable.
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3. A maintenance access route to the infiltration basin meeting the Ordinance
requirements shall be identified on construction plans.
This item is acceptable.
4. Construction plans shall include a note identifying that the basin will be inspected
and cleaned of silt and debris at least annually and that the sediment will be
cleaned when required.
This item is acceptable.
5. Obtain Notice of Coverage from EGLE’s Water Resources Division (WRD) and
provide a copy of this coverage once obtained.
6. Incorporate the bullet points noted in the “ADDITIONAL ITEMS” above into
construction plans.
The revised submittal provided addressed the major items previously noted and can be
approved. Two items that the applicant will need to provide before construction include:
·

Once PV panel design and layout is finalized, a drawing indicating the row spacing
and minimum height shall be provided.

·

Provide Notice of Coverage from EGLE prior to beginning construction.
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ACME TOWNSHIP

MAINTENANCE PLAN AND BUDGET
TART Solar LLC (Trailside Solar)
Storm Water Management System Maintenance Plan
1. Responsibility for Maintenance include:
a) During construction, it is the developer’s responsibility to perform the maintenance.
b) Following construction, it will be the responsibility of Trailside Solar to perform the
maintenance.
c) The Master Deed will specify that routine maintenance of the storm water facilities
must be completed within 60 days of receipt of written notification that action is
required, unless other acceptable arrangements are made with Acme Township and/or
Grand Traverse County Drain Commission or successors. Emergency maintenance (i.e.,
when there is endangerment to public health, safety, or welfare) shall be performed
immediately upon receipt of written notice. Should Trailside Solar fail to act within these
time frames, Acme Township and/or Grand Traverse County Drain Commission or
successors may perform the needed maintenance and assess the costs against Trailside
Solar.
2. Source of Financing:
Trailside Solar is required to pay for all maintenance activities on a continuing basis.
3. Maintenance Tasks and Schedule:
a) See the charts on the next pages. The first describes maintenance tasks during
construction to be performed by the developer, the second describes maintenance tasks
by Trailside Solar.
b) Immediately following construction, the developer will have the storm water
management system inspected by an engineer to verify grades of the detention and
filtration areas and make recommendations for any necessary sediment removal.
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Maintenance Tasks and Schedule During Construction

Maintenance Activities

Channels Riprap Infiltration Sediment Wetlands Emergency Schedule
Basin
Basin
Overflow

Inspect for sedimentatiton
accumulation









Weekly

Removal of sediment
accumulation









As needed &
prior to
turnover

Inspect for floatables and debris







Quarterly

Cleaning of floatables and debris







Quarterly &
at turnover

Inspection for erosion







Weekly

Re-establish permanent vegetation
on eroded slopes







As needed &
prior to
turnover



Replacement of stone



As needed

Mowing







0-2 times
per year

Inspect structural elements during
wet weather and compare to asbuilt plans (by professional
engineer reporting to the
developer)







Annually
and at
turnover

Make adjustments or
replacements as determined by preturnover inspection







As needed
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Permanent Maintenance Tasks and Schedule

Maintenance Activities

Ditches & Riprap Infiltration Sediment Wetlands Emergency
Swales
Basin
Basin
Overflow

Schedule

Inspect for sedimentation
accumulation









Annually

Removal of sediment
accumulation









Every 2 years as
needed

Inspect for floatables and
debris







Annually

Cleaning of floatables and
debris







Annually

Inspection for erosion







Annually

Re-establish permanent
vegetation on eroded slopes







As needed



Replacement of stone



Every 3-5 years
as needed

0-2 times per
year

Mowing









Inspect storm water system
components during wet
weather and compare to asbuilt plans (by professional
engineer reporting to the
developer).













Annually













As needed

Make adjustments or
replacements as determined
by annual wet weather
inspection.
Keep records of all
inspection and maintenance
activities and report to
Trailside Solar.
Keep records of all costs for
inspection, maintenance, and
repairs. Report to Trailside
Solar.

Annually

Annually
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Storm Water Management System Maintenance Plan and Budget
Annual inspection for sediment accumulation
Removal of sediment accumulation every 2 years as needed

$250
$4,000

Inspect for floatables and debris annually

$250

Removal of floatables and debris annually

$250

Inspect system for erosion annually

$250

Re-establish permanent vegetation on eroded slopes as needed

$1,000

Replacement of stone

$2,000

Mowing 0-2 times per year
Inspect storm water components during wet weather and compare to asbuilt plans every 2 years
Make structural adjustments or replacements as determined by inspection
as needed
Have professional engineer carry out emergency inspections upon
identification of severe problems
Total Annual Budget

$10,000
$800
$2,000
$1,000
$21,800
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From:
To:
Subject:
Date:
Attachments:

Bob Verschaeve, P.E.
Lindsey Wolf
RE: Trailside Solar
Monday, October 12, 2020 3:06:50 PM
image001.png

Lindsey,
The maintenance plan provided is consistent with the one the Ordinance outlines. The dollar
amounts look like reasonable estimates. I see no red flags with it.
-Robert Verschaeve, P.E. | Project Manager
Gosling Czubak Engineering Sciences, Inc.

From: Lindsey Wolf <Zoning@acmetownship.org>
Sent: Tuesday, October 6, 2020 11:14 AM
To: Bob Verschaeve, P.E. <rmverschaeve@goslingczubak.com>
Subject: FW: Trailside Solar
Hi Bob,
One last item for Trailside Solar –can confirm at the meeting that this maintenance plan is sufficient?
Once the township has signed off it will need to be recorded.

Lindsey Wolf
Planning & Zoning Administrator
Acme Township
6042 Acme Rd | Williamsburg, MI | 49690
Phone: 231.938.1350 Fax: 231.938.1510
zoning@acmetownship.org

From: Jeremy Jones <jeremy@prismpowerpartners.com>
Sent: Friday, October 02, 2020 12:56 PM
To: Lindsey Wolf <Zoning@acmetownship.org>
Cc: Timothy Jones <tjones@atwell-group.com>; Randy Wood <randy@prismpowerpartners.com>
Subject: Re: Trailside Solar
Lindsey,
Please see attached, our proposed Trailside Solar Stormwater Maintenance Plan and Budget.
Our plan is to also get you the decommissioning information, which we're assuming you don't need
for the PC meeting, but will need in advance of the Township Board meeting? Typically, the
decommissioning security is required prior to start of construction, after we have closed on project

financing. Do you actually need the security in place prior to issuance of the SLUP?
Thank you,
Jeremy Jones | prism power partners
mobile: 630.276.6814

On Thu, Oct 1, 2020 at 2:17 PM Lindsey Wolf <Zoning@acmetownship.org> wrote:
Hi Jeremy,
After review per the Acme Township Stormwater Ordinance a maintenance plan is required to
maintain the stormwater system on the property. The township will need to be able to review this
prior to final approval. The link to the current stormwater ordinance (with sample maintenance
plan) can be found here:
https://acmetownshiparchives.info/ordinances/Stormwater%20Control%20Ordinance%2020071%2006-21-07.pdf
(page 20. & pages 33-39).
Please note that this item would need to be recorded – hold off on that for now until the
township has signed off that the plan is acceptable. Please submit the maintenance plan prior the
PC meeting so I can distribute the documents for their review.
Another item I want to put on your radar is this (this would need to be included in the packet for
the township board for their approval):
k. Life of the Project and Final Reclamation: Describe the decommissioning and final reclamation
plan after the anticipated useful life or abandonment/termination of the project. This includes
supplying evidence of an agreement with the underlying property owner that ensures proper
removal of all equipment and restoration of the site within six (6) months of decommissioning or
abandonment of the project. To ensure proper removal of the project upon
abandonment/termination, a bond, letter of credit or cash surety shall be:
1. In an amount approved by the Township Board to be no less than the estimated cost of removal
and may include a provision for inflationary cost adjustments;
2. Based on an estimate prepared by the engineer for the applicant, subject to approval of the
Township Board;
3. Provided to the Township prior to the issuance of a land use permit; Used in the event the
owner of the project or the underlying property owner fails to remove or repair any defective,
abandoned or terminated project. The Township, in addition to any other remedy under this
Ordinance, may pursue legal action to abate the violation by seeking to remove the project and
recover any and all costs, including attorney fees.

Lindsey Wolf
Planning & Zoning Administrator
Acme Township

May 26, 2020
Mr. Jeremy Jones
Trailside Solar (Tart Solar LLC)
430 E. 8th Street #5010
Holland, MI 49423
Atwell, LLC Project No. 17002617
Re:

Wetland Determination/Delineation and Threatened and Endangered Species Assessment
Trailside Solar
Acme Township, Grand Traverse County, Michigan

Mr. Wood:
Prism Power Partners, LLC (Client) contracted Atwell, LLC (Agent) to conduct a wetland
delineation/determination and threatened and endangered species (TES) assessment for an
approximately 89.13‐acre parcel in Section 06 of Township 27 North, Range 09 West, Grand Traverse
County, Michigan (hereinafter referred to as “Site”) to support a proposed solar project. The Site is located
directly south of M‐72, approximately 450 feet west of Bates Road in the Acme Township. Refer to the
enclosed Site Location Map.
The purpose of the wetland determination and delineation was to determine if wetlands, watercourses,
and/or bodies of water are present on the Site and, if found, to establish whether they fall under the
jurisdiction of the Michigan Department of Environment, Great Lakes, and Energy (EGLE) by Part 303,
Wetlands Protection; Part 301, Inland Lakes and Streams; or Part 31, Water Resources Protection, of the
Natural Resources and Environmental Protection Act, 1994 PA 451 (NREPA), as amended; and/or local
ordinances.
In addition, Atwell reviewed the following data for any ecological and environmental constraints: aerial
photography, U.S. Geological Survey (USGS) 7.5‐Minute Topographic Maps, U.S. Fish and Wildlife Service
(USFWS) National Wetland Inventory (NWI) Maps, Flood Insurance Rate Maps (FIRMs) provided by the
Federal Emergency Management Agency (FEMA), and county soil data from the Natural Resources
Conservation Service (NRCS).
The purpose of the TES assessment was to determine if the Site contains habitat suitable for supporting
TES and to determine the likely presence or absence of listed TES on the Site. To complete the TES review,
the USFWS Information for Planning and Conservation (IPaC) and the Michigan Natural Features Inventory
(MNFI) databases were reviewed followed by an on‐site visit to assess the Site for potential TES habitat
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and potential occurrence of TES species. The results of the wetland delineation and TES site visit
conducted on April 1, 2020 are summarized below.
Site Setting and Characteristics
A review of aerial photography and a site visit were conducted to characterize the Site and surrounding
area. The surrounding landscape consists of scattered residential and commercial development,
agricultural lands and facilities, The Bear Golf Course, Traverse Area Recreation Trail, and undeveloped
areas containing forest, fallow field, native grasslands, wetlands, and small streams. The Site itself is
primarily forested and undeveloped. In the northeast corner of the Site exists a two‐track drive off M‐72
and an area cleared of trees (fallow) which contains existing distribution line poles and remnants of an
old foundation. The central portion of the Site sits on a large hill and is primarily forested. At the base of
the hill, in the southern and eastern portion of the Site, is a low‐lying area which contains Yuba Creek and
an associated wetland. The southern boundary of the Site runs parallel with the Traverse Area Recreation
Trail. Trees within the forested area central to the Site are entirely red pine (Pinus resinosa). Herbaceous
and small woody vegetation within clearings and the fallow area in the northeast corner of the Site include
orchard grass (Dactylis glomerata), chicory (Cichorium intybus), smooth brome (Bromus inermis), and
autumn olive (Elaeagnus umbellata). Soils within the upland areas of the Site consist of very fine sand.
Wetland Delineation
The wetland delineation was performed in accordance with the Regional Supplement to the Corps of
Engineers Wetland Delineation Manual: Northcentral and Northeast Region (Version 2.0) (USACE 2012).
The delineation of any wetland depends on three basic parameters: 1) the presence of hydrophytic
vegetation (plants adapted to living in saturated soils), 2) hydric soils (distinctive soil types that develop
under saturated conditions), and 3) wetland hydrology (the presence of water at or near the surface for a
specific period of time). The above parameters are virtually always inter‐related and present in wetland
systems.
In Michigan, wetlands are regulated by the EGLE under Part 303, Wetlands Protection, of the NREPA. A
wetland is considered regulated by the EGLE if it is 5 acres in size or larger, and/or if it is connected to or
located within 500 feet of a lake, pond, river, or stream. Watercourses (rivers or streams) are regulated
by the EGLE under Part 301, Inland Lake or Streams, of the NREPA, if the body of water contains defined
banks, a bed, and visible evidence of continued flow or continued occurrence of water. The State definition
of lake, pond, river and stream is found in Parts 301 and 303 of PA 631 of Public Acts of 2018, amending
NREPA, 1994 PA 451.
In addition, an artificial or natural lake, pond, impoundment or wetland that is regulated under the current
federal Waters of the United States (WOTUS) Rule is also considered regulated by EGLE. This includes
features that meet any of the following criteria:


A pond or wetland located within the 100‐year floodplain of a tributary and within 1,500 feet of
the ordinary high‐water mark of that tributary.
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A pond or wetland located within 1,500 feet of the ordinary high‐water mark of the Great Lakes.
A pond or wetland located within the 100‐year floodplain of a Section 10 or Interstate water and
has a case‐specific significant nexus to a Section 10 or Interstate water.
A pond or wetland located within 4,000 feet of the ordinary high‐water mark of a tributary or
Section 10 or Interstate water and has a case‐specific significant nexus to a Section 10 or Interstate
water.
A pond or wetland that is an Interstate water.

The federal definition of WOTUS is found in the U.S. Code of Federal Regulations Title 33. Navigation and
Navigable Waters. Chapter II. Corps of Engineers, Dept. of the Army, Dept. of Defense, Part 328. Definition
of Waters of the United States. Section 328.3. Definitions (CFR § 328.3 ‐ Definitions.). The definition of
tributary is also included in this section.
Atwell conducted a wetland determination and delineation for the Site on April 1, 2020 and identified one
wetland (Wetland 1) on the Site, totaling approximately 8.7 acres. Atwell also identified one watercourse,
Yuba Creek (Watercourse 1), on the Site. Please refer to the enclosed Wetland Location Map for
information and locations of the on‐site wetland and watercourse. Refer to the Photographic Log for site
conditions and physical characteristics at the time of inspection.
Wetland 1 is classified as a Palustrine Emergent (PEM) / Palustrine Forested (PFO) wetland. Wetland 1 is
located at the base of the slope in the southern and eastern portion of the Site, extending from the eastern
to western boundary. Wetland 1 is formed in the low‐lying ravine associated with Yuba Creek. Wetland 1
begins as an emergent wetland (void of trees) dominated by herbaceous vegetation in the northeast
corner of the site. Midway across the Site the landscape begins to change, becoming forested. At this
location the ravine becomes wider and flatter before exiting the western boundary of the Site. Due to the
connectivity with Yuba Creek, Wetland 1 is likely considered regulated by EGLE under Part 303.
Wetland hydrological indicators such inundation, saturated soils, geomorphic position, inundation visible
on aerial imagery, microtopographic relief, and FAC‐neutral test were present in Wetland 1 at the time of
the site inspection. Common species within the emergent portion of the wetland include cattail (Typha
spp.; OBL), reed canary grass (Phalaris arundinacea; FACW), sensitive fern (Onoclea sensibilis; FACW), tall
goldenrod (Solidago gigantea; FACW), and red osier dogwood (Cornus sericea; FACW). These species
range in wetland indicator status from Facultative Wetland (FACW) to Obligate (OBL), indicating that these
species usually occur in wetlands or almost always occur in wetlands. Species composition changes as the
wetland becomes forested. Common species within the forested portion of the wetland include white
cedar (Thuja occidentalis; FACW), green ash (Fraxinus pennsylvanica; FACW), silver maple (Acer
saccharinum; FACW), and fowl mana grass (Glyceria striata; OBL). The soils present within the wetland
are consistently a dark black mucky fine sand, indicating very hydric soils.
In addition, Atwell identified one watercourse on‐site, Yuba Creek, located within Wetland 1, which
parallels the southern boundary of the Site. The creek flows south and west from the eastern boundary
of the Site and then off‐site to the west. Yuba Creek is a small, natural perennial stream with a sandy and

Mr. Jeremy Jones
May 26, 2019
Page 4 of 10
sometimes gravel substrate. Where the stream begins in the eastern portion of the Site it is a wider and
less defined channel but becomes narrow and meandering as it travels south and west through the Site.
It becomes an approximately 3‐4’ wide and 1’ deep channel as the landscape begins to change around the
time the area become forested, midway across the Site. Throughout the entire Site Yuba Creek has defined
banks, a bed, and visible evidence of continued flow; therefore, Yuba Creek is likely considered regulated
by the EGLE under Part 301.
According to the U.S. Department of Agriculture (USDA) NRCS Web Soil Survey, the majority of the Site
has been mapped as Emmet sandy loam or Kalkaska loamy sand, at varying slopes. These soils have zero
hydric rating. Although soils mapped as Carlisle muck, Tawas‐Roscommon complex, and Au Gres‐
Saugatuck sands are found within the low‐lying areas which correspond accurately with Wetland 1 and
Yuba Creek. These soil types have hydric components. Hydric soils are conducive to the growth and
regeneration of hydrophytic vegetation by their ability to hold water for extended periods of time (USDA‐
NRCS 2010).
FEMA FIRMs were reviewed to determine if portions of the Site are mapped as floodplains, floodways, or
other flood prone areas. These maps record the following data: 100‐year (1% chance of annual flooding)
and 500‐year (0.2% annual chance of flooding) floodplains, the height of the base flood elevation, and the
risk to premium areas developed across a floodplain. Based on FEMA FIRM Panel #26055C0150C, there is
no FEMA mapped 100‐year floodplain (Zone A or Zone AE) or regulatory floodway associated with Yuba
Creek on‐site. In addition, a preliminary desktop drainage review was completed for the Site to determine
if watercourses with a drainage area of greater than two square miles were present, indicating the
presence of a potentially state regulated floodplain. Based on Atwell’s preliminary desktop drainage
review, Yuba Creek appears to have a drainage area larger than two square miles within the Site.
Therefore, Atwell anticipates that the 100‐year floodplain of Yuba Creek will be regulated under Part 31
of NREPA. However, the limits of grading associated with the project is at least 5 feet higher than the
delineated riparian wetland boundary associated with Yuba Creek at an elevation of approximately 680
feet. Therefore, no fill is proposed within the floodplain and a Part 31 permit will not likely be required.
Threatened and Endangered Species Habitat Review
Federally listed species are protected by federal law under the Endangered Species Act (ESA) of 1973 (16
U.S.C §1531‐1544). In Michigan, Part 365, Endangered Species Protection, of the NREPA confers legal
protection to state listed species, including plants and animals. NREPA does not provide legal protection
for species listed as special concern; however, their status is typically a reflection of declining populations,
and they have the potential to be listed under Part 365 in the future.
The USFWS IPaC database was reviewed to obtain a preliminary list of federally threatened, endangered,
proposed, and candidate species for the Site. The USFWS IPaC results are provided for analysis and initial
planning purposes. IPaC results list four threatened or endangered species: the northern long‐eared bat
(Myotis septentrionalis; federally threatened and state special concern), rufa red knot (Calidris canutus
rufa; federally threatened), eastern massasauga rattlesnake (Sistrurus catenatus; federally threatened
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and state special concern), and Pitcher’s Thistle (Cirsium pitcheri; federally threatened and state
threatened) (USFWS 2020). Refer to the IPaC Results enclosed with this letter.
MNFI’s online database indicates that the Site is not within the range of any state listed threatened or
endangered species. Refer to the MNFI Results enclosed with this letter.
It is Atwell’s professional opinion that the preferred habitat for the rufa red knot and Pitcher’s thistle are
not present on the Site. In Michigan, the rufa red knot utilize sandy coastal habitats at or near tidal inlets
or at the mouths of bays and estuaries, as well as other habitats such as brackish lagoons, tidal mudflats,
etc. (Barker et al. 2013). Although the Site is approximately 2.37 miles east of the Lake Michigan shoreline,
the Site itself does not have suitable habitat to support this species during migration. Pitcher’s thistle
grows on the open sand dunes and low open beach ridges of the Great Lake’ shores. It is most often found
in near‐shore plant communities, but it can grow in all nonforested areas of a dune system. This specific
habitat is similarly not found on‐site. Therefore, due to the lack of potentially suitable habitat required to
support these species, it is Atwell’s professional opinion that development of the Site will not impact these
TES or their preferred habitats.
Michigan is within the range of the northern long‐eared bat, which utilize trees for roosting and/or
maternity sites. During the summer, this small migratory bat characteristically roosts in forested habitats
(Owen et al. 2003). Northern long‐eared bats roost in trees as small as 3 inches in diameter at breast
height (dbh), cavities and crevices, and occasionally in bat‐houses or buildings (Kurta 2008; USFWS 2014).
Northern long‐eared bat maternity roosts are often located beneath exfoliating bark (Foster and Kurta
1999). Data on potential foraging distance from roost territory is limited; however, research indicates that
the northern long‐eared bat’s home range at two sites varied from approximately 160 to 215 acres in
West Virginia and New Hampshire, respectively (Owen et al. 2003; Yates et al. 2014). The northern long‐
eared bat utilizes a wide variety of forested/wooded summer habitats, where they roost, forage, and
travel; this may also include some adjacent and interspersed unforested habitats such as emergent
wetlands and adjacent edges of agricultural fields, old fields, and pastures. The wooded areas may have
dense or loose aggregates of trees with variable amounts of canopy closure (USFWS 2014). However, this
species generally avoids open fields, and is more likely to utilize wooded edges and tree lines when moving
locally between roosting and foraging areas (Henderson and Broders 2008).
Northern long‐eared bat colonies swarm and mate during the months of September and October, before
beginning hibernation within caves and mines in mid‐to‐late October (Kurta 2008). Some wintering
hibernacula for the northern long‐eared bat are located at the Tippy Dam in Manistee County and in
northern Mackinac County in the Upper Peninsula, which are approximately 42 miles southwest and 95
miles northeast of the Site, respectively (Kurta 2008; Hicks and Bohrman 2014; USFWS 2016). The
northern long‐eared bat is more common in northern Michigan, where abundant forests and potential
hibernation sites are relatively close to each other, in comparison to southern Michigan where the forest
habitat is more fragmented and this species is less frequent (Kurta 2008).
Forested habitat exists within much of the Site and suitable habitat for northern long‐eared bat was
identified during site reconnaissance. While densely packed red pine stands may not be conducive as
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roosting or foraging locations for this species, the wooded riparian area south of the main woodlot, within
the southern portion of the Site, may be. This area has a mix of upland and wetland forested areas with
adequate tree spacing and clearings which could be suitable for foraging. Additionally, the forested
habitat on‐site is contiguous to larger forested areas associated with the Yuba Creek corridor off‐site to
the west and north.
The northern long‐eared bat is listed as federally threatened by the USFWS, primarily due to the threat
posed by the white‐nose syndrome (WNS), a fungal disease that has affected several bat populations
(USFWS 2016b). The decision to list the bat as threatened with a 4(d) rule provides sufficient protection
to address conservation needs of this bat species. The major provisions of the 4(d) rule prohibit the
purposeful “take” (defined under the federal Endangered Species Act as harming, harassing, or killing) of
this species throughout its range. In areas not yet affected by WNS, there are no prohibitions on incidental
take resulting from lawful activities. In counties/districts that have confirmed WNS records or in U.S.
counties located within 150 miles of confirmed WNS records, incidental take is prohibited under the
following circumstances:
1) If it occurs within a hibernaculum.
2) If it results from tree removal activities and
a. The activity occurs within 0.25‐mile of a known, occupied hibernaculum; or
b. The activity cuts or destroys a known, occupied maternity roost tree or other trees
within a 150‐foot radius from the maternity roost tree during the pup season from
June 1 through July 31(USFWS 2016b).
WNS records have been documented in Michigan, primarily in northern Lower Michigan and in the Upper
Peninsula, and all Michigan counties lie within the 150 mile white nose‐syndrome buffer zone per the final
4(d) rule (USFWS 2018b). The USFWS advises that clearing any trees within suitable roosting habitat for
the northern long‐eared bat should be conducted between October 1 and March 31 to avoid potential
impacts to this species (USFWS 2014a).
The project is not proposed within or near a known northern long‐eared bat hibernaculum and will not
alter the entrance or environment of a hibernaculum. Based on available data for Michigan, the nearest
known hibernaculum is approximately 42 miles to the southwest and there are no known northern long‐
eared bat roosts located within Grand Traverse County. The project also does not involve removing a
northern long‐eared bat known occupied maternity roost tree or any trees within 150 feet of a known
occupied maternity roost tree from June 1 through July 31; and does not involve removing any trees within
0.25 miles of a known northern long‐eared bat hibernaculum at any time of year. Therefore, it is Atwell’s
professional opinion that the development of the Site is not subject to incidental take prohibitions under
the final 4(d) rule for the northern‐long eared bat and that the proposed project is not likely to impact
this species.
Eastern massasauga rattlesnakes occur throughout Michigan’s Lower Peninsula. Michigan appears to be
the last stronghold for this species in the U.S. based on the number of extant populations in the state
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compared to other states within its range. This snake species is found in a variety of wetland habitats, but
southern Michigan populations are typically found in open, shallow wetlands, particularly prairie fens.
Other wetland habitat types include bogs, shrub swamps, wet meadows, marshes, moist grasslands, wet
prairies, and floodplain forests (Lee and Legge 2000). In many areas, massasaugas also use adjacent
uplands during the summer (USFWS 1999), including grasslands, old fields, and forest openings (Lee and
Legge 2000). The snake hibernates in wetlands and poorly drained areas including hummocks of
sphagnum and shrubs, burrows, and/or tree roots close to the groundwater level and emerges in the
spring as water level rises. Suitable sites appear to be characterized by mixed sunny and shaded areas for
thermoregulation, a water table near the surface for hibernation, and variable elevations between
adjoining lowland and upland habitats (Lee and Legge 2000). Home ranges of this species have been found
to range between 3 to 41 acres for individual snakes (Lee and Legge 2000). Massasaugas usually are active
from mid‐March or April to October or early November (MNFI 2007).
The USFWS indicates that the Site is within the known range of the EMR. The Site does not occur within
Tier 1 or Tier 2 habitat; however, Tier 2 habitat occurs directly adjacent to the northwest corner of the
Site, beginning south of M‐72 and extending north (USFWS et al. 2017). This area Mapped as Tier 2 habitat
is a continuation of the forested riparian area associated with Yuba Creek which exists on‐site. Tier 2
habitat is defined as areas with high potential habitat and that may be occupied by the EMR but have not
had a documented sighting. The forested wetland and directly adjacent upland areas surrounding Yuba
Creek on‐site display similar characteristics as the areas mapped as Tier 2 northwest of the Site and should
therefore be treated as suitable habitat for this species.
In order to minimize effects to the EMR, Atwell recommends utilization of the following USFWS Tier 2
EMR BMPs in relation to work within the Site:
Tier 2: Project is not likely to adversely affect EMR if all of the following apply:
1. Project does not impact more than 1 acre of wetland habitat and includes all applicable activity‐
specific BMPs, and
2. Project will not appreciably affect hydrology
3. Project includes all General BMPs:


Use wildlife‐safe materials for erosion control and site restoration. Eliminate use of erosion
control products containing plastic mesh netting or other similar material that could
entangle EMR.



To increase human safety and awareness of EMR, those implementing the project should
first watch MDNR's "60‐Second Snakes: The Eastern Massasauga Rattlesnake" video
(available at https://www.youtube.com/watch?v=‐PFnXe_e02w), or review the EMR
factsheet (available at
https://www.fws.gov/midwest/endangered/reptiles/eama/pdf/EMRFactSheetSept2016.pdf
or by calling 517‐351‐2555.
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Require reporting of any EMR observations, or observation of any other listed threatened or
endangered species, during project implementation to the USFWS within 24 hours.

It is Atwell’s professional opinion that if the proposed project follows the above listed Tier 2 BMPs, adverse
effects to the eastern massasauga rattlesnake and its habitat are unlikely.
Conclusions and Recommendations
In conclusion, based on the desktop review of online databases and a site visit, the Site contains one
wetland (Wetland 1) and one watercourse (Yuba Creek). It is Atwell’s professional opinion that Wetland
1 appears to meet the requirements of Part 303, Wetlands Protection, of NREPA. Therefore, Wetland 1
should be considered regulated by the EGLE. Additionally, Yuba Creek is likely regulated by EGLE under
Part 301, Inland Lakes and Streams, of the NREPA. Based on FEMA FIRM Panel #26055C0150C, there is no
FEMA mapped 100‐year floodplain (Zone A or Zone AE) or regulatory floodway associated with Yuba Creek
on‐site. The preliminary desktop drainage review revealed Yuba Creek has a drainage area larger than two
square miles within the Site. Therefore, Atwell anticipates that 100‐year floodplains meeting the
requirements of Part 31 of NREPA appear to be present within the site. However, the limits of grading
associated with the project is at least 5’ higher than the wetland elevation of approximately 680 feet on
the western portion of the site, 5’ to 10’ higher than the wetland elevations central to the site, and 5’ to
10’ higher than the wetland elevations on the eastern portion of the site. Therefore, a Part 31 permit is
likely not required.
A permit is required by the EGLE for any proposed work (e.g., filling, dredging, construction, draining,
and/or other development) that takes place within the boundaries of a regulated wetland, watercourse,
lake, pond, or floodplain. Although most construction activities that take place outside of these
boundaries do not require a permit from the EGLE, the EGLE has the final authority on the extent of
regulated wetlands, lakes, streams, ponds, and floodplains in the State of Michigan.
In addition, it is Atwell’s professional opinion that the Site does not appear to contain the preferred
habitat for the rufa red knot and Pitcher’s thistle. The Site contains forested areas which could potentially
serve as roosting and/or foraging habitat for northern long‐eared bats. If tree clearing for this project
takes place between October 1st and March 31st and tree clearing impacts are not more than 10% of the
existing forested habitat within the Site and a half‐mile buffer, the proposed project is not likely to impact
northern long‐eared bats. Additionally, it is Atwell’s professional opinion that the development of the Site
is not subject to incidental take prohibitions under the final 4(d) rule for the northern‐long eared bat and
that the proposed project should not have reasonable potential to affect the federally listed northern
long‐eared bat. In addition, suitable wetland habitat for eastern massasauga rattlesnake exists within the
Site. In order to minimize effects to the EMR, Atwell recommends utilization of the USFWS Tier 2 EMR
BMPs in relation to work within the southern portion of the Site. It is Atwell’s professional opinion that if
the proposed project follows the above listed Tier 2 BMPs, adverse effects to the eastern massasauga
rattlesnake and its habitat are unlikely.
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We appreciate the opportunity to be of service to you on this project. Should you have any questions,
please contact us at (248) 447‐2000.
Sincerely,
ATWELL, LLC

Ernest Schenk
Environmental Consultant
Environmental Services Group
Enclosures:

Site Location Map
Wetland Location Map
Photographic Log
Wetland Data Form
IPAC Results
MNFI Results

Don Berninger
Team Leader
Environmental Services Group
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Wetland Delineation and TES Assessment
Trailside Solar
Project No. 17002617
PHOTOGRAPHIC LOG
Photo # 1
Date: 4/1/20
Feature: Site Entrance
Direction: North
Description: Photo shows the
existing site entrance off M‐72
in the northeast corner of the
Site.

Photo # 2
Date: 4/1/20
Feature: Distribution Lines
Direction: Northeast
Description: A representative
photo of distribution lines in the
northeast corner of the Site.
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Wetland Delineation and TES Assessment
Trailside Solar
Project No. 17002617
PHOTOGRAPHIC LOG
Photo # 3
Date: 4/1/20
Feature: Remnant Foundation
Direction: Southeast
Description: A photo of the
remnant foundation remaining
in the northeast corner of the
Site.

Photo # 4
Date: 4/1/20
Feature: Fallow Clearing
Direction: South
Description: A representative
photo of the fallow grassy
clearing in the northeast portion
of the site.
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Wetland Delineation and TES Assessment
Trailside Solar
Project No. 17002617
PHOTOGRAPHIC LOG
Photo # 5
Date: 4/1/20
Feature: Upland forest
Direction: West
Description: A representative
photo of forested upland central
to the Site.

Photo # 6
Date: 4/1/20
Feature: Wetland 1
Direction: Southeast
Description: A representative
photo of the emergent portion
of Wetland 1, dominated by
cattail (Typha spp.), within the
southern and eastern portion of
the Site.
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Wetland Delineation and TES Assessment
Trailside Solar
Project No. 17002617
PHOTOGRAPHIC LOG
Photo # 7
Date: 4/1/20
Feature: Wetland 4
Direction: West
Description: A representative
photo of the forested portion of
Wetland 1, dominated by white
cedar (Thuja occidentalis), along
the southern and western
portion of the Site.

Photo # 8
Date: 4/1/20
Feature: Yuba Creek
Direction: Southeast
Description: A representative
photo of Yuba creek through a
non‐forested area in the
southern and eastern portion of
the Site.
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Wetland Delineation and TES Assessment
Trailside Solar
Project No. 17002617
PHOTOGRAPHIC LOG
Photo # 9
Date: 4/1/20
Feature: Watercourse 1
Direction: West
Description: A representative
photo of Yuba Creek as it enters
the forested portion of the
wetland in the southern and
central portion of the Site.

5

012314343

 

56789ÿ ÿ7

rstsÿvwxyÿzÿ{w|}|w~ÿtw

1234ÿ6789:6;7ÿ<=8>

ÿÿÿÿÿÿÿÿÿÿÿÿ
?@=8ÿ67A96
>ÿ=ÿ8ÿ¡
3Bÿ3
:>¢9C3
>=ÿ;3
<<DÿE
7B7
63>7
Fÿ
=8>ÿ9Gÿ8A7;=78ÿ3BFÿ9>@76ÿ6789:6;78ÿ8:;@ÿ38ÿ;6=>=;3<ÿ@3H=>3>

ÿ

<
I;9<<7;>=J7<Dÿ67G7667Fÿ>9ÿ38ÿ>6:8>ÿ6789:6;78Kÿ:BF76ÿ>@7ÿLMNMÿO=8@ÿ3BFÿP=<F<=G7ÿN76J=;7Q8ÿILNOPNK
R:6=8F=;>=9Bÿ>@3>ÿ367ÿSB9TBÿ96ÿ7UA7;>7Fÿ>9ÿH7ÿ9Bÿ96ÿB736ÿ>@7ÿA69R7;>ÿ3673ÿ67G767B;7FÿH7<9TMÿ?@7ÿ<=8>
C3Dÿ3<89ÿ=B;<:F7ÿ>6:8>ÿ6789:6;78ÿ>@3>ÿ9;;:6ÿ9:>8=F7ÿ9Gÿ>@7ÿA69R7;>ÿ3673VÿH:>ÿ>@3>ÿ;9:<FÿA9>7B>=3<<DÿH7
F=67;><Dÿ96ÿ=BF=67;><Dÿ3W7;>7FÿHDÿ3;>=J=>=78ÿ=Bÿ>@7ÿA69R7;>ÿ3673MÿX9T7J76VÿF7>76C=B=BEÿ>@7ÿ<=S7<=@99F
3BFÿ7U>7B>ÿ9Gÿ7W7;>8ÿ3ÿA69R7;>ÿC3Dÿ@3J7ÿ9Bÿ>6:8>ÿ6789:6;78ÿ>DA=;3<<Dÿ67Y:=678ÿE3>@76=BEÿ3FF=>=9B3<
8=>7Z8A7;=[;ÿI7MEMVÿJ7E7>3>=9B\8A7;=78ÿ8:6J7D8Kÿ3BFÿA69R7;>Z8A7;=[;ÿI7MEMVÿC3EB=>:F7ÿ3BFÿ>=C=BEÿ9G
A69A987Fÿ3;>=J=>=78Kÿ=BG96C3>=9BM
]7<9Tÿ=8ÿ3ÿ8:CC36Dÿ9Gÿ>@7ÿA69R7;>ÿ=BG96C3>=9BÿD9:ÿA69J=F7Fÿ3BFÿ;9B>3;>ÿ=BG96C3>=9BÿG96ÿ>@7ÿLNOPN
9^;7I8KÿT=>@ÿR:6=8F=;>=9Bÿ=Bÿ>@7ÿF7[B7FÿA69R7;>ÿ3673Mÿ2<7387ÿ673Fÿ>@7ÿ=B>69F:;>=9Bÿ>9ÿ73;@ÿ87;>=9B
>@3>ÿG9<<9T8ÿI_BF3BE767FÿNA7;=78Vÿ̀=E63>96Dÿ]=6F8VÿLNOPNÿO3;=<=>=78Vÿ3BFÿaP1ÿP7><3BF8KÿG96
3FF=>=9B3<ÿ=BG96C3>=9Bÿ3AA<=;3H<7ÿ>9ÿ>@7ÿ>6:8>ÿ6789:6;78ÿ3FF67887Fÿ=Bÿ>@3>ÿ87;>=9BM

b9;
3
>
=
9B
c63BFÿ?63J7687ÿ49:B>DVÿ̀=;@=E3B

b9;3<ÿ9^;7

`=;@=E3Bÿ_;9<9E=;3<ÿN76J=;78ÿO=7<Fÿd^;7
eÿIfghKÿifgZjfff
kÿIfghKÿifgZglli
jmfgÿ499<=FE7ÿn93FÿN:=>7ÿgog
_38>ÿb3B8=BEVÿ̀1ÿlppjiZmimo
@>>Aq\\TTTMGT8ME9J\C=FT78>\7BF3BE767F\87;>=9Bh\8hA69;788\8>7AgM@>C<
91117171 4 !"!#$ !%&'()#*+,-.6/10

0103

012314343

56789ÿ ÿ7

1234256763ÿ9:6;<69

=>?@ÿBC@DEBFCÿG?@Hÿ?@ÿIDBÿ?JIDBKLH?DJLGÿMEBMD@C@ÿDJGNÿLJOÿODC@ÿJDHÿFDJ@H?HEHCÿLJÿLJLGN@?@ÿDI
MBDPCFHÿGCQCGÿ?KMLFH@R
STUÿWXYZ[X\ÿY]^_XZ[`Y_]ÿabUcÿ̀_ÿdU]UX[`Uÿ̀TYbÿeYb`ÿYbÿ̀TUÿf]_g]ÿ_XÿUhWUi`UcÿX[]dUÿ_^ÿU[iTÿbWUiYUbj
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[
ZZ[
e
b
1

91117171 4 !"!#$ !%&'()#*+,-.6/10


4103

012314343

56789ÿ ÿ7

i<39E73>ÿj<>?k7B374ÿ1B9ÿ^edc_hÿhlmclnca_dnbo_h

i<ÿD3292DB:ÿEBF29B9ÿEB5ÿF77>ÿ4752?>B974ÿp<3ÿ9E25ÿ587D275O
E9985qrr7D<5Op=5O?<Nr7D8r587D275rstuv

12
3
45
VU^R

674ÿy><9ÿXbo_ga_hÿzbn{c{hÿa{|b

wE25ÿ587D275ÿ<>:Lÿ>7745ÿ9<ÿF7ÿD<>5247374ÿ2pÿ9E7ÿp<::<=2>?ÿD<>4292<>
B88:275q
}>:LÿBD92<>5ÿ9EB9ÿ<DDK3ÿB:<>?ÿD<B59B:ÿB37B5ÿ4K32>?ÿ9E7ÿ674ÿy><9
J2?3B9<3Lÿ=2>4<=ÿ<pÿ~ÿÿkÿAw~16ÿtO
i<ÿD3292DB:ÿEBF29B9ÿEB5ÿF77>ÿ4752?>B974ÿp<3ÿ9E25ÿ587D275O
E9985qrr7D<5Op=5O?<Nr7D8r587D275r u

67
89
2
:
7
5
VU^R

B5973>ÿ~B55B5BK?BÿH3B99:75>B7Iÿ\_hca{a{hÿzbclnbc{h

wE25ÿ587D275ÿ<>:Lÿ>7745ÿ9<ÿF7ÿD<>5247374ÿ2pÿ9E7ÿp<::<=2>?ÿD<>4292<>
B88:275q
::ÿA3<7D95qÿA3<7D9ÿ25ÿ29E2>ÿ~6ÿ6B>?7
i<ÿD3292DB:ÿEBF29B9ÿEB5ÿF77>ÿ4752?>B974ÿp<3ÿ9E25ÿ587D275O
E9985qrr7D<5Op=5O?<Nr7D8r587D275rt

;VU:<=7
3
2
>?
ÿ
A:
B
>9
5
^R

A29DE735ÿwE259:7ÿX_ah_{ÿm_czla_

i<ÿD3292DB:ÿEBF29B9ÿEB5ÿF77>ÿ4752?>B974ÿp<3ÿ9E25ÿ587D275O
E9985qrr7D<5Op=5O?<Nr7D8r587D275rv

wE37B97>74

\PUPx\

wE37B97>74

\PUPx\

wE37B97>74

\PUPx\

wE37B97>74

C3292DB:ÿEBF29B95

A<97>92B:ÿ7G7D95ÿ9<ÿD3292DB:ÿEBF29B9H5Iÿ2>ÿ9E25ÿ:<DB92<>ÿJK59ÿF7ÿB>B:LM74ÿB:<>?ÿ=29Eÿ9E7ÿ7>4B>?7374
587D275ÿ9E7J57:N75O
PQRSRÿUSRÿVWÿXSYPYXUZÿQU[YPUP\ÿUPÿPQY\ÿZWXUPYWV]

^_`abcdaeÿf_agh

B>4ÿ9E7ÿ1B:4ÿB>4ÿ<:47>ÿB?:7
C739B2>ÿF2345ÿB37ÿ83<97D974ÿK>473ÿ9E7ÿ~2?3B9<3Lÿ1234ÿw37B9LÿD9ÿ
A3<97D92<>ÿD9O

91117171 4 !"!#$ !%&'()#*+,-.6/10

2103

012314343

56789ÿ ÿ7

TDEÿA48:=Dÿ=8ÿ=8R?D7^?<7=Dÿ>3=ÿA;?D:ÿ=8ÿB=D9CB<:ÿ?B<7L7<74:ÿ<3?<ÿQ?Eÿ84:C;<ÿ7Dÿ7QA?B<:ÿ<=ÿQ7R8?<=8E
6789:Sÿ4?R;4:Sÿ?D9ÿ<3478ÿ3?67<?<:ÿ:3=C;9ÿ@=;;=>ÿ?AA8=A87?<4ÿ84RC;?<7=D:ÿ?D9ÿB=D:7948ÿ7QA;4Q4D<7DR
?AA8=A87?<4ÿB=D:48L?<7=DÿQ4?:C84:Sÿ?:ÿ94:B87649ÿ64;=>P
fPÿ234ÿe7R8?<=8EÿJ789:ÿ284?<EÿTB<ÿ=@ÿfgfhP
iPÿ234ÿJ?;9ÿ?D9ÿj=;94DÿX?R;4ÿ_8=<4B<7=DÿTB<ÿ=@ÿfgklP
T997<7=D?;ÿ7D@=8Q?<7=DÿB?Dÿ64ÿ@=CD9ÿC:7DRÿ<34ÿ@=;;=>7DRÿ;7D]:Z
J789:ÿ=@ÿK=D:48L?<7=DÿK=DB48Dÿ3<<AZmm>>>P@>:PR=Lm6789:mQ?D?R4Q4D<mQ?D?R49Y:A4B74:m
6789:Y=@YB=D:48L?<7=DYB=DB48DPA3A
e4?:C84:ÿ@=8ÿ?L=797DRÿ?D9ÿQ7D7Q7^7DRÿ7QA?B<:ÿ<=ÿ6789:
3<<AZmm>>>P@>:PR=Lm6789:mQ?D?R4Q4D<mA8=O4B<Y?::4::Q4D<Y<==;:Y?D9YRC79?DB4m
B=D:48L?<7=DYQ4?:C84:PA3A
d?<7=D>794ÿB=D:48L?<7=DÿQ4?:C84:ÿ@=8ÿ6789:
3<<AZmm>>>P@>:PR=LmQ7R8?<=8E6789:mA9@mQ?D?R4Q4D<mD?<7=D>794:<?D9?89B=D:48L?<7=DQ4?:C84:PA9@
234ÿ6789:ÿ;7:<49ÿ64;=>ÿ?84ÿ6789:ÿ=@ÿA?8<7BC;?8ÿB=DB48Dÿ47<348ÿ64B?C:4ÿ<34Eÿ=BBC8ÿ=Dÿ<34ÿFGHIGÿJ789:
=@ÿK=D:48L?<7=DÿK=DB48DÿMJKKNÿ;7:<ÿ=8ÿ>?88?D<ÿ:A4B7?;ÿ?<<4D<7=Dÿ7DÿE=C8ÿA8=O4B<ÿ;=B?<7=DPÿ2=ÿ;4?8D
Q=84ÿ?6=C<ÿ<34ÿ;4L4;:ÿ=@ÿB=DB48Dÿ@=8ÿ6789:ÿ=DÿE=C8ÿ;7:<ÿ?D9ÿ3=>ÿ<37:ÿ;7:<ÿ7:ÿR4D48?<49Sÿ:44ÿ<34ÿHTU
64;=>Pÿ237:ÿ7:ÿD=<ÿ?ÿ;7:<ÿ=@ÿ4L48Eÿ6789ÿE=CÿQ?EÿVD9ÿ7Dÿ<37:ÿ;=B?<7=DSÿD=8ÿ?ÿRC?8?D<44ÿ<3?<ÿ4L48Eÿ6789ÿ=D
<37:ÿ;7:<ÿ>7;;ÿ64ÿ@=CD9ÿ7DÿE=C8ÿA8=O4B<ÿ?84?Pÿ2=ÿ:44ÿ4W?B<ÿ;=B?<7=D:ÿ=@ÿ>3484ÿ678948:ÿ?D9ÿ<34ÿR4D48?;
AC6;7Bÿ3?L4ÿ:7R3<49ÿ6789:ÿ7Dÿ?D9ÿ?8=CD9ÿE=C8ÿA8=O4B<ÿ?84?SÿL7:7<ÿ<34ÿXY6789ÿ9?<?ÿQ?AA7DRÿ<==;ÿM27AZ
4D<48ÿE=C8ÿ;=B?<7=DSÿ94:7849ÿ9?<4ÿ8?DR4ÿ?D9ÿ?ÿ:A4B74:ÿ=DÿE=C8ÿ;7:<NPÿH=8ÿA8=O4B<:ÿ<3?<ÿ=BBC8ÿ=[ÿ<34
T<;?D<7BÿK=?:<Sÿ?997<7=D?;ÿQ?A:ÿ?D9ÿQ=94;:ÿ94<?7;7DRÿ<34ÿ84;?<7L4ÿ=BBC884DB4ÿ?D9ÿ?6CD9?DB4ÿ=@ÿ6789
:A4B74:ÿ=DÿE=C8ÿ;7:<ÿ?84ÿ?L?7;?6;4Pÿ\7D]:ÿ<=ÿ?997<7=D?;ÿ7D@=8Q?<7=Dÿ?6=C<ÿT<;?D<7BÿK=?:<ÿ6789:Sÿ?D9
=<348ÿ7QA=8<?D<ÿ7D@=8Q?<7=Dÿ?6=C<ÿE=C8ÿQ7R8?<=8Eÿ6789ÿ;7:<Sÿ7DB;C97DRÿ3=>ÿ<=ÿA8=A48;Eÿ7D<48A84<ÿ?D9
C:4ÿE=C8ÿQ7R8?<=8Eÿ6789ÿ84A=8<SÿB?Dÿ64ÿ@=CD9ÿ64;=>P
H=8ÿRC79?DB4ÿ=Dÿ>34Dÿ<=ÿ:B349C;4ÿ?B<7L7<74:ÿ=8ÿ7QA;4Q4D<ÿ?L=79?DB4ÿ?D9ÿQ7D7Q7^?<7=DÿQ4?:C84:ÿ<=
849CB4ÿ7QA?B<:ÿ<=ÿQ7R8?<=8Eÿ6789:ÿ=DÿE=C8ÿ;7:<SÿB;7B]ÿ=Dÿ<34ÿ_`aJTJb\b2cÿaHÿ_`XGXdKXÿGFeeT`cÿ?<
<34ÿ<=Aÿ=@ÿE=C8ÿ;7:<ÿ<=ÿ:44ÿ>34Dÿ<34:4ÿ6789:ÿ?84ÿQ=:<ÿ;7]4;Eÿ<=ÿ64ÿA84:4D<ÿ?D9ÿ684497DRÿ7DÿE=C8
A8=O4B<ÿ?84?P
nopq

91117171 4 !"!#$ !%&'()#*+,-.6/10

rsqqtunvÿxqoxynÿzu{ÿo
rsqqtunvÿxqoxynÿuxÿuntu|o}qt
{ysÿoÿrustÿynÿ~ysÿux}ÿ}q
rustÿpo~ÿrsqqtÿunÿ~ys
syq|}ÿosqoÿxypq}upqÿ u}un
}qÿ}upq{sopqÿxq|u{uqt
u|ÿuxÿoÿqs~ÿurqso
qx}upo}qÿy{ÿ}qÿto}qxÿunxutq
u|ÿ}qÿrustÿrsqqtx
o|syxxÿu}xÿqn}usqÿsonvq
rsqqtxÿqxq qsqÿuntu|o}qx
}o}ÿ}qÿrustÿtyqxÿny}ÿuq~
rsqqtÿunÿ~ysÿsyq|}ÿosqo

1103

012314343

PC=37@6?ÿW799=3?ÿ{|}~ÿ }|

56789ÿ ÿ7

DE7>ÿ7>ÿ6ÿW73Jÿ4<ÿ4?>=3I6974?ÿ4?@=3?ÿiWjÿ4?8:ÿ7?ÿG6397@B863ÿW73J
4?>=3I6974?ÿX=F74?>ÿiWX>jÿ7?ÿ9E=ÿ@4?97?=?968ÿTAP
E99G>w=@4>M<H>MF4I=@G>G=@7=>zo

W3==J>ÿPG3ÿmÿ94ÿPBFÿm

W68Jÿk6F8=ÿ~~}ÿ|~

W3==J>ÿ=@ÿmÿ94ÿPBFÿm

W45487?Kÿ|| ÿ||

W3==J>ÿV6:ÿonÿ94ÿB8ÿm

t87I=q>7J=JÿO8:@69@E=3ÿ| }|ÿ||

W3==J>ÿV6:ÿonÿ94ÿPBFÿm

44JÿDE3B>Eÿ|~ÿ}~

W3==J>ÿV6:ÿmnÿ94ÿPBFÿm

DE7>ÿ7>ÿ?49ÿ6ÿW73Jÿ4<ÿ4?>=3I6974?ÿ4?@=3?ÿiWjÿ7?ÿ9E7>ÿ63=6yÿ5B9
H6336?9>ÿ699=?974?ÿ5=@6B>=ÿ4<ÿ9E=ÿk6F8=ÿP@9ÿ43ÿ<43ÿG49=?9768
>B>@=G97578797=>ÿ7?ÿ4r>E43=ÿ63=6>ÿ<34Cÿ@=3967?ÿ9:G=>ÿ4<ÿJ=I=84GC=?9
43ÿ6@97I797=>M
E99G>w=@4>M<H>MF4I=@G>G=@7=>mo
DE7>ÿ7>ÿ6ÿW73Jÿ4<ÿ4?>=3I6974?ÿ4?@=3?ÿiWjÿ9E34BFE4B9ÿ79>ÿ36?F=ÿ7?
9E=ÿ@4?97?=?968ÿTAPÿ6?JÿP86>K6M
DE7>ÿ7>ÿ6ÿW73Jÿ4<ÿ4?>=3I6974?ÿ4?@=3?ÿiWjÿ9E34BFE4B9ÿ79>ÿ36?F=ÿ7?
9E=ÿ@4?97?=?968ÿTAPÿ6?JÿP86>K6M
E99G>w=@4>M<H>MF4I=@G>G=@7=>mp
DE7>ÿ7>ÿ6ÿW73Jÿ4<ÿ4?>=3I6974?ÿ4?@=3?ÿiWjÿ9E34BFE4B9ÿ79>ÿ36?F=ÿ7?
9E=ÿ@4?97?=?968ÿTAPÿ6?JÿP86>K6M

2345657879:ÿ4<ÿ23=>=?@=ÿABCC63:

DE=ÿF36GE>ÿ5=84HÿG34I7J=ÿ4B3ÿ5=>9ÿB?J=3>96?J7?Fÿ4<ÿHE=?ÿ573J>ÿ4<ÿ@4?@=3?ÿ63=ÿC4>9ÿ87K=8:ÿ94ÿ5=
G3=>=?9ÿ7?ÿ:4B3ÿG34L=@9ÿ63=6MÿDE7>ÿ7?<43C6974?ÿ@6?ÿ5=ÿB>=Jÿ94ÿ967843ÿ6?Jÿ>@E=JB8=ÿ:4B3ÿG34L=@9
6@97I797=>ÿ94ÿ6I47Jÿ43ÿC7?7C7N=ÿ7CG6@9>ÿ94ÿ573J>Mÿ28=6>=ÿC6K=ÿ>B3=ÿ:4Bÿ3=6Jÿ6?JÿB?J=3>96?Jÿ9E=ÿOPQ
R234G=3ÿS?9=3G3=96974?ÿ6?JÿT>=ÿ4<ÿU4B3ÿV7F36943:ÿW73JÿX=G439Yÿ5=<43=ÿB>7?Fÿ43ÿ699=CG97?Fÿ94
7?9=3G3=9ÿ9E7>ÿ3=G439M
Z[\]^]_`_abÿ\dÿZ[efegheÿij
k6@EÿF3==?ÿ563ÿ3=G3=>=?9>ÿ9E=ÿ573Jl>ÿ3=8697I=ÿG345657879:ÿ4<ÿG3=>=?@=ÿ7?ÿ9E=ÿmnKCÿF37Jÿ@=88i>jÿ:4B3
G34L=@9ÿ4I=386G>ÿJB37?Fÿ6ÿG6397@B863ÿH==Kÿ4<ÿ9E=ÿ:=63MÿiPÿ:=63ÿ7>ÿ3=G3=>=?9=Jÿ6>ÿmoÿpqH==KÿC4?9E>Mj
Pÿ9688=3ÿ563ÿ7?J7@69=>ÿ6ÿE7FE=3ÿG345657879:ÿ4<ÿ>G=@7=>ÿG3=>=?@=MÿDE=ÿ>B3I=:ÿ=r439ÿi>==ÿ5=84Hjÿ@6?ÿ5=
B>=Jÿ94ÿ=>96587>Eÿ6ÿ8=I=8ÿ4<ÿ@4?sJ=?@=ÿ7?ÿ9E=ÿG3=>=?@=ÿ>@43=Mÿt?=ÿ@6?ÿE6I=ÿE7FE=3ÿ@4?sJ=?@=ÿ7?ÿ9E=
G3=>=?@=ÿ>@43=ÿ7<ÿ9E=ÿ@433=>G4?J7?Fÿ>B3I=:ÿ=r439ÿ7>ÿ68>4ÿE7FEM
u4Hÿ7>ÿ9E=ÿG345657879:ÿ4<ÿG3=>=?@=ÿ>@43=ÿ@68@B869=JvÿDE=ÿ@68@B86974?ÿ7>ÿJ4?=ÿ7?ÿ9E3==ÿ>9=G>w
mMÿDE=ÿG345657879:ÿ4<ÿG3=>=?@=ÿ<43ÿ=6@EÿH==Kÿ7>ÿ@68@B869=Jÿ6>ÿ9E=ÿ?BC5=3ÿ4<ÿ>B3I=:ÿ=I=?9>ÿ7?ÿ9E=
H==KÿHE=3=ÿ9E=ÿ>G=@7=>ÿH6>ÿJ=9=@9=JÿJ7I7J=Jÿ5:ÿ9E=ÿ94968ÿ?BC5=3ÿ4<ÿ>B3I=:ÿ=I=?9>ÿ<43ÿ9E69
H==KMÿO43ÿ=x6CG8=yÿ7<ÿ7?ÿH==Kÿmoÿ9E=3=ÿH=3=ÿonÿ>B3I=:ÿ=I=?9>ÿ6?Jÿ9E=ÿAG499=JÿD4HE==ÿH6>
<4B?Jÿ7?ÿzÿ4<ÿ9E=Cyÿ9E=ÿG345657879:ÿ4<ÿG3=>=?@=ÿ4<ÿ9E=ÿAG499=JÿD4HE==ÿ7?ÿH==Kÿmoÿ7>ÿnMozM
oMÿD4ÿG34G=38:ÿG3=>=?9ÿ9E=ÿG699=3?ÿ4<ÿG3=>=?@=ÿ6@34>>ÿ9E=ÿ:=63yÿ9E=ÿ3=8697I=ÿG345657879:ÿ4<ÿG3=>=?@=
7>ÿ@68@B869=JMÿDE7>ÿ7>ÿ9E=ÿG345657879:ÿ4<ÿG3=>=?@=ÿJ7I7J=Jÿ5:ÿ9E=ÿC6x7CBCÿG345657879:ÿ4<ÿG3=>=?@=
91117171 4 !"!#$ !%&'()#*+,-.6/10

1103

012314343

56789ÿ ÿ7

6E:388ÿ6CCÿF<<G8HÿI3:ÿ<J6KBC<Lÿ@K6A@2<ÿ7M<ÿB:3?6?@C@7=ÿ3DÿB:<8<2E<ÿ@2ÿF<<GÿNOÿD3:ÿ7M<ÿPB377<5
Q3FM<<ÿ@8ÿOHORLÿ625ÿ7M67ÿ7M<ÿB:3?6?@C@7=ÿ3DÿB:<8<2E<ÿ67ÿF<<GÿSNÿTOHNRUÿ@8ÿ7M<ÿK6J@K9Kÿ3Dÿ62=
F<<Gÿ3Dÿ7M<ÿ=<6:HÿQM<ÿ:<C67@;<ÿB:3?6?@C@7=ÿ3DÿB:<8<2E<ÿ32ÿF<<GÿSNÿ@8ÿOHNRVOHNRÿWÿSXÿ67ÿF<<GÿNOÿ@7ÿ@8
OHORVOHNRÿWÿOHNH
YHÿQM<ÿ:<C67@;<ÿB:3?6?@C@7=ÿ3DÿB:<8<2E<ÿE6CE9C67<5ÿ@2ÿ7M<ÿB:<;@398ÿ87<Bÿ925<:A3<8ÿ6ÿ8767@87@E6C
E32;<:8@32ÿ83ÿ7M67ÿ6CCÿB388@?C<ÿ;6C9<8ÿD6CCÿ?<7F<<2ÿOÿ625ÿSOLÿ@2EC98@;<HÿQM@8ÿ@8ÿ7M<ÿB:3?6?@C@7=ÿ3D
B:<8<2E<ÿ8E3:<H
Q3ÿ8<<ÿ6ÿ?6:Z8ÿB:3?6?@C@7=ÿ3DÿB:<8<2E<ÿ8E3:<Lÿ8@KBC=ÿM3;<:ÿ=39:ÿK398<ÿE9:83:ÿ3;<:ÿ7M<ÿ?6:H
[\]]^_`aÿc]def`ÿTU
g<CC3Fÿ?6:8ÿ5<237<ÿ6ÿ;<:=ÿC@?<:6Cÿ<87@K67<ÿ3Dÿ7M<ÿ7@K<hD:6K<ÿ@28@5<ÿFM@EMÿ7M<ÿ?@:5ÿ?:<<58ÿ6E:388ÿ@78
<27@:<ÿ:62A<HÿiDÿ7M<:<ÿ6:<ÿ23ÿ=<CC3Fÿ?6:8ÿ8M3F2ÿD3:ÿ6ÿ?@:5Lÿ@7ÿ53<8ÿ237ÿ?:<<5ÿ@2ÿ=39:ÿB:3j<E7ÿ6:<6H
ck\l]mÿnof\pÿTU
q<:7@E6Cÿ?C6EGÿC@2<8ÿ89B<:@KB38<5ÿ32ÿB:3?6?@C@7=ÿ3DÿB:<8<2E<ÿ?6:8ÿ@25@E67<ÿ7M<ÿ29K?<:ÿ3Dÿ89:;<=8
B<:D3:K<5ÿD3:ÿ7M67ÿ8B<E@<8ÿ@2ÿ7M<ÿSOGKÿA:@5ÿE<CCT8Uÿ=39:ÿB:3j<E7ÿ6:<6ÿ3;<:C6B8HÿQM<ÿ29K?<:ÿ3D
89:;<=8ÿ@8ÿ<JB:<88<5ÿ68ÿ6ÿ:62A<LÿD3:ÿ<J6KBC<LÿYYÿ73ÿrsÿ89:;<=8H
Q3ÿ8<<ÿ6ÿ?6:Z8ÿ89:;<=ÿ<>3:7ÿ:62A<Lÿ8@KBC=ÿM3;<:ÿ=39:ÿK398<ÿE9:83:ÿ3;<:ÿ7M<ÿ?6:H
tfÿudpdÿTU
vÿF<<Gÿ@8ÿK6:G<5ÿ68ÿM6;@2Aÿ23ÿ5676ÿ@Dÿ7M<:<ÿF<:<ÿ23ÿ89:;<=ÿ<;<278ÿD3:ÿ7M67ÿF<<GH
ck\l]mÿw_x]y\dx]
P9:;<=8ÿD:3Kÿ32C=ÿ7M<ÿC687ÿSOÿ=<6:8ÿ6:<ÿ98<5ÿ@2ÿ3:5<:ÿ73ÿ<289:<ÿ5<C@;<:=ÿ3DÿE9::<27C=ÿ:<C<;627
@2D3:K67@32HÿQM<ÿ<JE<B7@32ÿ73ÿ7M@8ÿ@8ÿ6:<68ÿ3>ÿ7M<ÿv7C627@EÿE3687LÿFM<:<ÿ?@:5ÿ:<79:28ÿ6:<ÿ?68<5ÿ32ÿ6CC
=<6:8ÿ3Dÿ6;6@C6?C<ÿ5676Lÿ8@2E<ÿ5676ÿ@2ÿ7M<8<ÿ6:<68ÿ@8ÿE9::<27C=ÿK9EMÿK3:<ÿ8B6:8<H
z{|}~|z

vK<:@E62ÿ@77<:2



|



ÿB:3?6?@C@7=ÿ3DÿB:<8<2E< ÿ?:<<5@2Aÿ8<6832 ÿ89:;<=ÿ<>3:7 ÿ23ÿ5676

{









z|{

}



|}

ÿhÿÿTQM@8ÿ@8ÿ6
@:5ÿ3Dÿ328<:;67@32
32E<:2ÿTUÿ32C=ÿ@2
B6:7@E9C6:ÿ@:5
328<:;67@32ÿ<A@328
T8Uÿ@2ÿ7M<
E327@2<276CÿPvU

6C5ÿ6AC<

32hÿq9C2<:6?C<
TQM@8ÿ@8ÿ237ÿ6ÿ@:5ÿ3D
328<:;67@32
32E<:2ÿTUÿ@2ÿ7M@8
6:<6Lÿ?97ÿF6::6278
677<27@32ÿ?<E698<ÿ3D
7M<ÿ6AC<ÿvE7ÿ3:ÿD3:
B37<27@6C
898E<B7@?@C@7@<8ÿ@2
3>8M3:<ÿ6:<68ÿD:3K
E<:76@2ÿ7=B<8ÿ3D
5<;<C3BK<27ÿ3:
6E7@;@7@<8HU

91117171 4 !"!#$ !%&'()#*+,-.6/10

*103

012314343

12324567

56789ÿ ÿ7

188ÿ:;6<=>5?=
@8ABCÿ@DE5Fÿ5Fÿ;ÿ15G?
2Hÿ826F=GI;J526
826K=G6ÿ@188C
JEG2L<E2LJÿ5JFÿG;6<=
56ÿJE=ÿK26J56=6J;4
MNOÿ;6?ÿO4;F7;PC

A45I=QF5?=?
R4SK;JKE=G

188ÿ:;6<=>5?=
@8ABCÿ@DE5Fÿ5Fÿ;ÿ15G?
2Hÿ826F=GI;J526
826K=G6ÿ@188C
JEG2L<E2LJÿ5JFÿG;6<=
56ÿJE=ÿK26J56=6J;4
MNOÿ;6?ÿO4;F7;PC

T22?ÿDEGLFE

188ÿ:;6<=>5?=
@8ABCÿ@DE5Fÿ5Fÿ;ÿ15G?
2Hÿ826F=GI;J526
826K=G6ÿ@188C
JEG2L<E2LJÿ5JFÿG;6<=
56ÿJE=ÿK26J56=6J;4
MNOÿ;6?ÿO4;F7;PC

UVWWÿYVÿYZ[Vÿ\]Z^_ÿ̀ZabV[c\_dZaÿYV\b^[Vbÿeÿ̀\aÿdYfWVYVa_ÿ_Zÿ\cZdgÿZ[ÿYdadYdhVÿdYf\`_bÿ_ZÿYdi[\_Z[jÿ]d[gbk
B;J526>5?=ÿ826F=GI;J526ÿl=;FLG=Fÿ?=FKG53=Fÿm=;FLG=FÿJE;JÿK;6ÿE=4nÿ;I25?ÿ;6?ÿm565m5o=ÿ5mn;KJFÿJ2ÿ;44ÿ35G?Fÿ;J
;6Sÿ42K;J526ÿS=;GÿG2L6?Pÿpmn4=m=6J;J526ÿ2HÿJE=F=ÿm=;FLG=Fÿ5Fÿn;GJ5KL4;G4Sÿ5mn2GJ;6Jÿ>E=6ÿ35G?Fÿ;G=ÿm2FJÿ457=4SÿJ2
2KKLGÿ56ÿJE=ÿnG2q=KJÿ;G=;PÿTE=6ÿ35G?Fÿm;Sÿ3=ÿ3G==?56<ÿ56ÿJE=ÿ;G=;rÿ5?=6J5HS56<ÿJE=ÿ42K;J526Fÿ2Hÿ;6Sÿ;KJ5I=ÿ6=FJFÿ;6?
;I25?56<ÿJE=5Gÿ?=FJGLKJ526ÿ5Fÿ;ÿI=GSÿE=4nHL4ÿ5mn;KJÿm565m5o;J526ÿm=;FLG=PÿD2ÿF==ÿ>E=6ÿ35G?Fÿ;G=ÿm2FJÿ457=4SÿJ2
2KKLGÿ;6?ÿ3=ÿ3G==?56<ÿ56ÿS2LGÿnG2q=KJÿ;G=;rÿI5=>ÿJE=ÿsG23;3545JSÿ2HÿsG=F=6K=ÿNLmm;GSPÿO??5J526;4ÿm=;FLG=F
;6?t2Gÿn=Gm5JFÿm;Sÿ3=ÿ;?I5F;34=ÿ?=n=6?56<ÿ26ÿJE=ÿJSn=ÿ2Hÿ;KJ5I5JSÿS2Lÿ;G=ÿK26?LKJ56<ÿ;6?ÿJE=ÿJSn=ÿ2H
56HG;FJGLKJLG=ÿ2Gÿ35G?ÿFn=K5=FÿnG=F=6Jÿ26ÿS2LGÿnG2q=KJÿF5J=P
uv\_ÿgZVbÿew\xÿ^bVÿ_ZÿiVaV[\_Vÿ_vVÿYdi[\_Z[jÿ]d[gbÿfZ_Va_d\WWjÿZ``^[[daiÿdaÿYjÿbfV`dyVgÿWZ`\_dZaz
DE=ÿl5<G;J2GSÿ15G?ÿ:=F2LGK=ÿ{5FJÿ5FÿK2mnG5F=?ÿ2HÿMNRTNÿ15G?Fÿ2Hÿ826F=GI;J526ÿ826K=G6ÿ@188Cÿ;6?ÿ2JE=GÿFn=K5=F
JE;Jÿm;Sÿ>;GG;6JÿFn=K5;4ÿ;JJ=6J526ÿ56ÿS2LGÿnG2q=KJÿ42K;J526P
DE=ÿm5<G;J2GSÿ35G?ÿ45FJÿ<=6=G;J=?ÿH2GÿS2LGÿnG2q=KJÿ5Fÿ?=G5I=?ÿHG2mÿ?;J;ÿnG2I5?=?ÿ3SÿJE=ÿOI5;6ÿ|62>4=?<=ÿB=J>2G7
@O|BCPÿDE=ÿO|Bÿ?;J;ÿ5Fÿ3;F=?ÿ26ÿ;ÿ<G2>56<ÿK244=KJ526ÿ2HÿFLGI=Srÿ3;6?56<rÿ;6?ÿK5J5o=6ÿFK5=6K=ÿ?;J;F=JFÿ;6?ÿ5F
}L=G5=?ÿ;6?ÿ~4J=G=?ÿJ2ÿG=JLG6ÿ;ÿ45FJÿ2HÿJE2F=ÿ35G?FÿG=n2GJ=?ÿ;Fÿ2KKLGG56<ÿ56ÿJE=ÿ7mÿ<G5?ÿK=44@FCÿ>E5KEÿS2LGÿnG2q=KJ
56J=GF=KJFrÿ;6?ÿJE;JÿE;I=ÿ3==6ÿ5?=6J5~=?ÿ;Fÿ>;GG;6J56<ÿFn=K5;4ÿ;JJ=6J526ÿ3=K;LF=ÿJE=Sÿ;G=ÿ;ÿ188ÿFn=K5=Fÿ56ÿJE;J
;G=;rÿ;6ÿ=;<4=ÿ@;<4=ÿOKJÿG=}L5G=m=6JFÿm;Sÿ;nn4SCrÿ2Gÿ;ÿFn=K5=FÿJE;JÿE;Fÿ;ÿn;GJ5KL4;GÿIL46=G;3545JSÿJ2ÿ2FE2G=
;KJ5I5J5=Fÿ2Gÿ?=I=42nm=6JP
O<;56rÿJE=ÿl5<G;J2GSÿ15G?ÿ:=F2LGK=ÿ45FJÿ56K4L?=Fÿ264Sÿ;ÿFL3F=Jÿ2Hÿ35G?FÿJE;Jÿm;Sÿ2KKLGÿ56ÿS2LGÿnG2q=KJÿ;G=;PÿpJÿ5Fÿ62J
G=nG=F=6J;J5I=ÿ2Hÿ;44ÿ35G?FÿJE;Jÿm;Sÿ2KKLGÿ56ÿS2LGÿnG2q=KJÿ;G=;PÿD2ÿ<=Jÿ;ÿ45FJÿ2Hÿ;44ÿ35G?Fÿn2J=6J5;44SÿnG=F=6Jÿ56ÿS2LG
nG2q=KJÿ;G=;rÿn4=;F=ÿI5F5JÿJE=ÿO|BÿsE=6242<SÿD224P
uv\_ÿgZVbÿew\xÿ^bVÿ_ZÿiVaV[\_Vÿ_vVÿf[Z]\]dWd_jÿZÿf[VbVa`Vÿi[\fvbÿZ[ÿ_vVÿYdi[\_Z[jÿ]d[gbÿfZ_Va_d\WWj
Z``^[[daiÿdaÿYjÿbfV`dyVgÿWZ`\_dZaz
DE=ÿnG23;3545JSÿ2HÿnG=F=6K=ÿ<G;nEFÿ;FF2K5;J=?ÿ>5JEÿS2LGÿm5<G;J2GSÿ35G?ÿ45FJÿ;G=ÿ3;F=?ÿ26ÿ?;J;ÿnG2I5?=?ÿ3SÿJE=
OI5;6ÿ|62>4=?<=ÿB=J>2G7ÿ@O|BCPÿDE5Fÿ?;J;ÿ5Fÿ?=G5I=?ÿHG2mÿ;ÿ<G2>56<ÿK244=KJ526ÿ2HÿFLGI=Srÿ3;6?56<rÿ;6?ÿK5J5o=6
FK5=6K=ÿ?;J;F=JFÿP
91117171 4 !"!#$ !%&'()#*+,-.6/10

)103

012314343

56789ÿ ÿ7

2345657879:ÿ4<ÿ=3>?>@A>ÿB696ÿ7?ÿA4@97@C4C?8:ÿ5>7@DÿC=B69>Bÿ6?ÿ@>Eÿ6@Bÿ5>99>3ÿ7@<43F6974@ÿ5>A4F>?ÿ6G678658>HÿI4
8>63@ÿF43>ÿ654C9ÿJ4Eÿ9J>ÿ=345657879:ÿ4<ÿ=3>?>@A>ÿD36=J?ÿ63>ÿ=34BCA>Bÿ6@BÿJ4Eÿ94ÿ7@9>3=3>9ÿ9J>FKÿD4ÿ9J>
2345657879:ÿ4<ÿ23>?>@A>ÿLCFF63:ÿ6@Bÿ9J>@ÿA87AMÿ4@ÿ9J>ÿNI>88ÿF>ÿ654C9ÿ9J>?>ÿD36=J?Nÿ87@MH

OPQÿSPÿTÿUVPQÿWXÿYÿZW[SÿW\ÿZ[]]SWV^_ÿQWV`][WV^_ÿaW^[Y`WV^ÿP[ÿb[]\]V`ÿc]Y[d[PeVSÿWVÿacÿb[Pf]g`ÿY[]Yh
I4ÿ?>>ÿEJ69ÿ=639ÿ4<ÿ6ÿ=6397AC863ÿ573Bi?ÿ36@D>ÿ:4C3ÿ=34j>A9ÿ63>6ÿ<688?ÿE79J7@ÿk7H>Hÿ53>>B7@DKÿE7@9>37@DKÿF7D3697@Dÿ43
:>63l34C@BmKÿ:4CÿF6:ÿ3><>3ÿ94ÿ9J>ÿ<4884E7@Dÿ3>?4C3A>?nÿIJ>ÿo43@>88ÿp65ÿ4<ÿq3@79J484D:ÿr88ÿr54C9ÿs73B?ÿs73BÿtC7B>Kÿ43
k7<ÿ:4Cÿ63>ÿC@?CAA>??<C8ÿ7@ÿ84A697@Dÿ9J>ÿ573Bÿ4<ÿ7@9>3>?9ÿ9J>3>mKÿ9J>ÿo43@>88ÿp65ÿ4<ÿq3@79J484D:ÿu>4934=7A68ÿs73B?
DC7B>Hÿv<ÿ6ÿ573Bÿ4@ÿ:4C3ÿF7D36943:ÿ573Bÿ?=>A7>?ÿ87?9ÿJ6?ÿ6ÿ53>>B7@Dÿ?>6?4@ÿ6??4A769>BÿE79Jÿ79Kÿ7<ÿ9J69ÿ573BÿB4>?ÿ4AAC3
7@ÿ:4C3ÿ=34j>A9ÿ63>6Kÿ9J>3>ÿF6:ÿ5>ÿ@>?9?ÿ=3>?>@9ÿ69ÿ?4F>ÿ=47@9ÿE79J7@ÿ9J>ÿ97F><36F>ÿ?=>A7w>BHÿv<ÿNs3>>B?
>8?>EJ>3>Nÿ7?ÿ7@B7A69>BKÿ9J>@ÿ9J>ÿ573Bÿ87M>8:ÿB4>?ÿ@49ÿ53>>Bÿ7@ÿ:4C3ÿ=34j>A9ÿ63>6H
xyY`ÿY[]ÿ̀y]ÿz]{]z\ÿPXÿgPVg][VÿXP[ÿaW^[Y`P[cÿZW[S\h
|7D36943:ÿ573B?ÿB>87G>3>Bÿ9J34CDJÿv26oÿ<688ÿ7@94ÿ9J>ÿ<4884E7@DÿB7?97@A9ÿA69>D437>?ÿ4<ÿA4@A>3@n
}HÿNsooÿ~6@D>E7B>Nÿ573B?ÿ63>ÿs73B?ÿ4<ÿo4@?>3G6974@ÿo4@A>3@ÿksoomÿ9J69ÿ63>ÿ4<ÿA4@A>3@ÿ9J34CDJ4C9ÿ9J>73ÿ36@D>
6@:EJ>3>ÿE79J7@ÿ9J>ÿLrÿk7@A8CB7@Dÿ6E677Kÿ9J>ÿ26A7wAÿv?86@B?Kÿ2C>394ÿ~7A4Kÿ6@Bÿ9J>ÿ73D7@ÿv?86@B?m
HÿNsooÿlÿso~Nÿ573B?ÿ63>ÿsoo?ÿ9J69ÿ63>ÿ4<ÿA4@A>3@ÿ4@8:ÿ7@ÿ=6397AC863ÿs73Bÿo4@?>3G6974@ÿ~>D74@?ÿkso~?mÿ7@ÿ9J>
A4@97@>@968ÿLrÿ6@B
HÿNu4@lsooÿlÿC8@>3658>Nÿ573B?ÿ63>ÿ@49ÿsooÿ?=>A7>?ÿ7@ÿ:4C3ÿ=34j>A9ÿ63>6Kÿ5C9ÿ6==>63ÿ4@ÿ:4C3ÿ87?9ÿ>79J>3ÿ5>A6C?>
4<ÿ9J>ÿ6D8>ÿrA9ÿ3>C73>F>@9?ÿk<43ÿ>6D8>?mÿ43ÿk<43ÿ@4@l>6D8>?mÿ=49>@9768ÿ?C?A>=97578797>?ÿ7@ÿ4?J43>ÿ63>6?ÿ<34F
A>3967@ÿ9:=>?ÿ4<ÿB>G>84=F>@9ÿ43ÿ6A97G797>?ÿk>HDHÿ4?J43>ÿ>@>3D:ÿB>G>84=F>@9ÿ43ÿ84@D87@>ÿw?J7@DmH
r89J4CDJÿ79ÿ7?ÿ7F=4396@9ÿ94ÿ93:ÿ94ÿ6G47Bÿ6@BÿF7@7F7>ÿ7F=6A9?ÿ94ÿ688ÿ573B?Kÿ>439?ÿ?J4C8Bÿ5>ÿF6B>Kÿ7@ÿ=6397AC863Kÿ94
6G47Bÿ6@BÿF7@7F7>ÿ7F=6A9?ÿ94ÿ9J>ÿ573B?ÿ4@ÿ9J7?ÿ87?9Kÿ>?=>A7688:ÿ>6D8>?ÿ6@Bÿsooÿ?=>A7>?ÿ4<ÿ36@D>E7B>ÿA4@A>3@Hÿ43
F43>ÿ7@<43F6974@ÿ4@ÿA4@?>3G6974@ÿF>6?C3>?ÿ:4CÿA6@ÿ7F=8>F>@9ÿ94ÿJ>8=ÿ6G47Bÿ6@BÿF7@7F7>ÿF7D36943:ÿ573B
7F=6A9?ÿ6@Bÿ3>C73>F>@9?ÿ<43ÿ>6D8>?Kÿ=8>6?>ÿ?>>ÿ9J>ÿr?ÿ<43ÿ9J>?>ÿ94=7A?H
]`YWz\ÿYZPe`ÿZW[S\ÿ̀yY`ÿY[]ÿbP`]V`WYzzcÿY]g`]SÿZcÿP\yP[]ÿb[Pf]g`\
43ÿ6BB7974@68ÿB>9678?ÿ654C9ÿ9J>ÿ3>8697G>ÿ4AAC33>@A>ÿ6@Bÿ65C@B6@A>ÿ4<ÿ549Jÿ7@B7G7BC68ÿ573Bÿ?=>A7>?ÿ6@BÿD34C=?ÿ4<
573Bÿ?=>A7>?ÿE79J7@ÿ:4C3ÿ=34j>A9ÿ63>6ÿ4ÿ9J>ÿr986@97Aÿo46?9Kÿ=8>6?>ÿG7?79ÿ9J>ÿu439J>6?9ÿqA>6@ÿ696ÿ243968HÿIJ>ÿ243968
68?4ÿ4>3?ÿB696ÿ6@Bÿ7@<43F6974@ÿ654C9ÿ49J>3ÿ966ÿ5>?7B>?ÿ573B?ÿ9J69ÿF6:ÿ5>ÿJ>8=<C8ÿ94ÿ:4Cÿ7@ÿ:4C3ÿ=34j>A9ÿ3>G7>EH
r89>3@69>8:Kÿ:4CÿF6:ÿB4E@846Bÿ9J>ÿ573BÿF4B>8ÿ3>?C89?ÿw8>?ÿC@B>38:7@Dÿ9J>ÿ=43968ÿF6=?ÿ9J34CDJÿ9J>ÿuqrrÿuooqL
v@9>D3697G>ÿL9697?97A68ÿ|4B>87@Dÿ6@Bÿ23>B7A97G>ÿ|6==7@Dÿ4<ÿ|637@>ÿs73Bÿ7?9375C974@?ÿ6@Bÿr5C@B6@A>ÿ4@ÿ9J>ÿr986@97A
qC9>3ÿo4@97@>@968ÿLJ>8<ÿ=34j>A9ÿE>5=6D>H
s73Bÿ936AM7@DÿB696ÿA6@ÿ68?4ÿ=34G7B>ÿ6BB7974@68ÿB>9678?ÿ654C9ÿ4AAC33>@A>ÿ6@BÿJ657969ÿC?>ÿ9J34CDJ4C9ÿ9J>ÿ:>63K
7@A8CB7@DÿF7D36974@Hÿ|4B>8?ÿ3>8:7@Dÿ4@ÿ?C3G>:ÿB696ÿF6:ÿ@49ÿ7@A8CB>ÿ9J7?ÿ7@<43F6974@Hÿ43ÿ6BB7974@68ÿ7@<43F6974@ÿ4@
F637@>ÿ573Bÿ936AM7@DÿB696Kÿ?>>ÿ9J>ÿ7G7@Dÿs73BÿL9CB:ÿ6@Bÿ9J>ÿ@6@496Dÿ?9CB7>?ÿ43ÿA4@96A9ÿo68>5ÿL=7>D>8ÿ43ÿ26F
p437@DH
xyY`ÿWXÿTÿyY{]ÿ]Y^z]\ÿPVÿacÿzW\`h
v<ÿ:4C3ÿ=34j>A9ÿJ6?ÿ9J>ÿ=49>@9768ÿ94ÿB7?9C35ÿ43ÿM788ÿ>6D8>?Kÿ:4CÿF6:ÿ@>>Bÿ94ÿ45967@ÿ6ÿ=>3F79ÿ94ÿ6G47BÿG748697@Dÿ9J>
6D8>ÿrA9ÿ?J4C8Bÿ?CAJÿ7F=6A9?ÿ4AAC3H
[Pb][ÿTV`][b[]`Y`WPVÿYVSÿ\]ÿPXÿPe[ÿW^[Y`P[cÿW[Sÿ]bP[`
IJ>ÿF7D36943:ÿ573Bÿ87?9ÿD>@>369>Bÿ7?ÿ@49ÿ6ÿ87?9ÿ4<ÿ688ÿ573B?ÿ7@ÿ:4C3ÿ=34j>A9ÿ63>6Kÿ4@8:ÿ6ÿ?C5?>9ÿ4<ÿ573B?ÿ4<ÿ=374379:
A4@A>3@HÿI4ÿ8>63@ÿF43>ÿ654C9ÿJ4Eÿ:4C3ÿ87?9ÿ7?ÿD>@>369>BKÿ6@Bÿ?>>ÿ4=974@?ÿ<43ÿ7B>@97<:7@DÿEJ69ÿ49J>3ÿ573B?ÿF6:ÿ5>
7@ÿ:4C3ÿ=34j>A9ÿ63>6Kÿ=8>6?>ÿ?>>ÿ9J>ÿrÿJ69ÿB4>?ÿv26oÿC?>ÿ94ÿD>@>369>ÿ9J>ÿF7D36943:ÿ573B?ÿ=49>@97688:ÿ4AAC337@D
7@ÿF:ÿ?=>A7w>Bÿ84A6974@Hÿ28>6?>ÿ5>ÿ6E63>ÿ9J7?ÿ3>=439ÿ=34G7B>?ÿ9J>ÿ=345657879:ÿ4<ÿ=3>?>@A>ÿ4<ÿ573B?ÿE79J7@ÿ9J>ÿ}
91117171 4 !"!#$ !%&'()#*+,-.6/10

1103

012314343

56789ÿ ÿ7

23ÿ5678ÿ9:;;<=>ÿ?@A?ÿBC:6;ADÿEBF6ÿD6BG:9?HÿIB?ÿEBF6ÿ:JA9?ÿD6BG:9?ÿKBB?D67I?LÿMIÿ?@:ÿ56AD@=ÿD6BC78:8NÿD;:A=:ÿA;=Bÿ;BB2
9A6:KF;;EÿA?ÿ?@:ÿ=F6C:Eÿ:OB6?ÿ<7I879A?:8ÿPEÿ?@:ÿP;A92ÿC:6?79A;ÿPA6>ÿAI8ÿKB6ÿ?@:ÿ:J7=?:I9:ÿBKÿ?@:ÿQIBÿ8A?ARÿ7I879A?B6ÿ<A
6:8ÿ@B67SBI?A;ÿPA6>LÿTÿ@75@ÿ=F6C:Eÿ:OB6?ÿ7=ÿ?@:ÿ2:Eÿ9B3DBI:I?LÿUKÿ?@:ÿ=F6C:Eÿ:OB6?ÿ7=ÿ@75@Nÿ?@:Iÿ?@:ÿD6BPAP7;7?EÿBK
D6:=:I9:ÿ=9B6:ÿ9AIÿP:ÿC7:V:8ÿA=ÿ3B6:ÿ8:D:I8AP;:LÿUIÿ9BI?6A=?NÿAÿ;BVÿ=F6C:Eÿ:OB6?ÿPA6ÿB6ÿIBÿ8A?AÿPA6ÿ3:AI=ÿAÿ;A92
BKÿ8A?AÿAI8Nÿ?@:6:KB6:NÿAÿ;A92ÿBKÿ9:6?A7I?EÿAPBF?ÿD6:=:I9:ÿBKÿ?@:ÿ=D:97:=LÿW@7=ÿ;7=?ÿ7=ÿIB?ÿD:6K:9?Hÿ7?ÿ7=ÿ=73D;EÿA
=?A6?7I5ÿDB7I?ÿKB6ÿ78:I?7KE7I5ÿV@A?ÿP768=ÿBKÿ9BI9:6Iÿ@AC:ÿ?@:ÿDB?:I?7A;ÿ?BÿP:ÿ7IÿEBF6ÿD6BG:9?ÿA6:ANÿV@:Iÿ?@:Eÿ375@?
P:ÿ?@:6:NÿAI8ÿ7Kÿ?@:Eÿ375@?ÿP:ÿP6::87I5ÿ<V@79@ÿ3:AI=ÿI:=?=ÿ375@?ÿP:ÿD6:=:I?>LÿW@:ÿ;7=?ÿ@:;D=ÿEBFÿ2IBVÿV@A?ÿ?B
;BB2ÿKB6ÿ?Bÿ9BIX63ÿD6:=:I9:NÿAI8ÿ@:;D=ÿ5F78:ÿEBFÿ7Iÿ2IBV7I5ÿV@:Iÿ?Bÿ73D;:3:I?ÿ9BI=:6CA?7BIÿ3:A=F6:=ÿ?BÿACB78
B6ÿ37I737S:ÿDB?:I?7A;ÿ73DA9?=ÿK6B3ÿEBF6ÿD6BG:9?ÿA9?7C7?7:=Nÿ=@BF;8ÿD6:=:I9:ÿP:ÿ9BIX63:8LÿWBÿ;:A6Iÿ3B6:ÿAPBF?
9BI=:6CA?7BIÿ3:A=F6:=NÿC7=7?ÿ?@:ÿYTZÿQW:;;ÿ3:ÿAPBF?ÿ9BI=:6CA?7BIÿ3:A=F6:=ÿUÿ9AIÿ73D;:3:I?ÿ?BÿACB78ÿB6ÿ37I737S:
73DA9?=ÿ?Bÿ3756A?B6EÿP768=RÿA?ÿ?@:ÿPB??B3ÿBKÿEBF6ÿ3756A?B6EÿP768ÿ?6F=?ÿ6:=BF69:=ÿDA5:L

[\]^_^`^ab

cA?7BIA;ÿd7;8;7K:ÿe:KF5:ÿ;AI8=

TIEÿA9?7C7?EÿD6BDB=:8ÿBIÿ;AI8=ÿ3AIA5:8ÿPEÿ?@:ÿcA?7BIA;ÿd7;8;7K:ÿe:KF5:ÿ=E=?:3ÿ3F=?ÿFI8:65BÿA
fgB3DA?7P7;7?Eÿh:?:637IA?7BIfÿ9BI8F9?:8ÿPEÿ?@:ÿe:KF5:Lÿi;:A=:ÿ9BI?A9?ÿ?@:ÿ7I87C78FA;ÿe:KF5:=ÿ?B
87=9F==ÿAIEÿjF:=?7BI=ÿB6ÿ9BI9:6I=L
klmnmÿpnmÿqrÿnm[stmÿupqvwÿpkÿklxwÿurypkxrqz

Y7=@ÿ@A?9@:67:=
klmnmÿpnmÿqrÿ[xwlÿlpkylmnxmwÿpkÿklxwÿurypkxrqz

{a`_\|}bÿ^|ÿ̀~aÿq\`^|\_ÿ{a`_\|}bÿx|a|`

U3DA9?=ÿ?BÿcdUÿV:?;AI8=ÿAI8ÿB?@:6ÿAjFA?79ÿ@AP7?A?=ÿ3AEÿP:ÿ=FPG:9?ÿ?Bÿ6:5F;A?7BIÿFI8:6ÿ:9?7BIÿ 
BKÿ?@:ÿg;:AIÿdA?:6ÿT9?NÿB6ÿB?@:6ÿ?A?:Y:8:6A;ÿ=?A?F?:=L
YB6ÿ3B6:ÿ7IKB63A?7BIÿD;:A=:ÿ9BI?A9?ÿ?@:ÿe:5F;A?B6Eÿi6B56A3ÿBKÿ?@:ÿ;B9A;ÿLLÿT63EÿgB6D=ÿBK
I57I::6=ÿh7=?679?L
i;:A=:ÿIB?:ÿ?@A?ÿ?@:ÿcdUÿ8A?AÿP:7I5ÿ=@BVIÿ3AEÿP:ÿBF?ÿBKÿ8A?:Lÿd:ÿA6:ÿ9F66:I?;EÿVB627I5ÿ?BÿFD8A?:
BF6ÿcdUÿ8A?Aÿ=:?Lÿd:ÿ6:9B33:I8ÿEBFÿC:67KEÿ?@:=:ÿ6:=F;?=ÿV7?@ÿAÿ=7?:ÿC7=7?ÿ?Bÿ8:?:637I:ÿ?@:ÿA9?FA;
:J?:I?ÿBKÿV:?;AI8=ÿBIÿ=7?:L
W@7=ÿ;B9A?7BIÿBC:6;AD=ÿ?@:ÿKB;;BV7I5ÿV:?;AI8=
[nmwl{pkmnÿ[rnmwkmvwlnsÿ{mkupqv

iYM

91117171 4 !"!#$ !%&'()#*+,-.6/10

1103

012314343

nopqnorq

56789ÿ ÿ7

stuvw

ZÿJSQQÿR=EC@BMIBFNÿJF@ÿ=LC<ÿP=IQLNRÿCFR=ÿCLNÿG=ÿJFSNRÿLIÿI<=ÿgLIBFNLQÿX=IQLNREÿxNA=NIF@UÿP=GEBI=
1232ÿ5676323689:
;<=ÿ?=@ABC=DEÿFGH=CIBA=ÿFJÿKLMMBNOÿP=IQLNREÿLNRÿR==MPLI=@ÿ<LGBILIEÿBEÿIFÿM@FRSC=ÿ@=CFNNLBEELNC=ÿQ=A=Q
BNJF@KLIBFNÿFNÿI<=ÿQFCLIBFNTÿIUM=ÿLNRÿEBV=ÿFJÿI<=E=ÿ@=EFS@C=EWÿ;<=ÿKLMEÿL@=ÿM@=ML@=RÿJ@FKÿI<=ÿLNLQUEBEÿFJÿ<BO<
LQIBISR=ÿBKLO=@UWÿX=IQLNREÿL@=ÿBR=NIBY=RÿGLE=RÿFNÿA=O=ILIBFNTÿABEBGQ=ÿ<UR@FQFOUÿLNRÿO=FO@LM<UWÿZÿKL@OBNÿFJÿ=@@F@
BEÿBN<=@=NIÿBNÿI<=ÿSE=ÿFJÿBKLO=@U[ÿI<SETÿR=ILBQ=RÿFN\I<=\O@FSNRÿBNEM=CIBFNÿFJÿLNUÿML@IBCSQL@ÿEBI=ÿKLUÿ@=ESQIÿBN
@=ABEBFNÿFJÿI<=ÿP=IQLNRÿGFSNRL@B=EÿF@ÿCQLEEBYCLIBFNÿ=EILGQBE<=RÿI<@FSO<ÿBKLO=ÿLNLQUEBEW
;<=ÿLCCS@LCUÿFJÿBKLO=ÿBNI=@M@=ILIBFNÿR=M=NREÿFNÿI<=ÿ]SLQBIUÿFJÿI<=ÿBKLO=@UTÿI<=ÿ=^M=@B=NC=ÿFJÿI<=ÿBKLO=ÿLNLQUEIET
I<=ÿLKFSNIÿLNRÿ]SLQBIUÿFJÿI<=ÿCFQQLI=@LQÿRLILÿLNRÿI<=ÿLKFSNIÿFJÿO@FSNRÿI@SI<ÿA=@BYCLIBFNÿPF@_ÿCFNRSCI=RW
`=ILRLILÿE<FSQRÿG=ÿCFNESQI=RÿIFÿR=I=@KBN=ÿI<=ÿRLI=ÿFJÿI<=ÿEFS@C=ÿBKLO=@UÿSE=RÿLNRÿLNUÿKLMMBNOÿM@FGQ=KEW
X=IQLNREÿF@ÿFI<=@ÿKLMM=RÿJ=LIS@=EÿKLUÿ<LA=ÿC<LNO=RÿEBNC=ÿI<=ÿRLI=ÿFJÿI<=ÿBKLO=@UÿF@ÿY=QRÿPF@_Wÿ;<=@=ÿKLUÿG=
FCCLEBFNLQÿRBa=@=NC=EÿBNÿMFQUOFNÿGFSNRL@B=EÿF@ÿCQLEEBYCLIBFNEÿG=IP==NÿI<=ÿBNJF@KLIBFNÿR=MBCI=RÿFNÿI<=ÿKLMÿLNR
I<=ÿLCISLQÿCFNRBIBFNEÿFNÿEBI=W
1232ÿbcd5e:689:
f=@ILBNÿP=IQLNRÿ<LGBILIEÿL@=ÿ=^CQSR=RÿJ@FKÿI<=ÿgLIBFNLQÿKLMMBNOÿM@FO@LKÿG=CLSE=ÿFJÿI<=ÿQBKBILIBFNEÿFJÿL=@BLQ
BKLO=@UÿLEÿI<=ÿM@BKL@UÿRLILÿEFS@C=ÿSE=RÿIFÿR=I=CIÿP=IQLNREWÿ;<=E=ÿ<LGBILIEÿBNCQSR=ÿE=LO@LEE=EÿF@ÿESGK=@O=R
L]SLIBCÿA=O=ILIBFNÿI<LIÿL@=ÿJFSNRÿBNÿI<=ÿBNI=@IBRLQÿLNRÿESGIBRLQÿVFN=EÿFJÿ=EISL@B=EÿLNRÿN=L@E<F@=ÿCFLEILQÿPLI=@EW
?FK=ÿR==MPLI=@ÿ@==JÿCFKKSNBIB=EÿhCF@LQÿF@ÿISG=@YCBRÿPF@Kÿ@==JEiÿ<LA=ÿLQEFÿG==Nÿ=^CQSR=RÿJ@FKÿI<=ÿBNA=NIF@UW
;<=E=ÿ<LGBILIETÿG=CLSE=ÿFJÿI<=B@ÿR=MI<TÿOFÿSNR=I=CI=RÿGUÿL=@BLQÿBKLO=@UW
1232ÿjkbd2e3689:
l=R=@LQTÿEILI=TÿLNRÿQFCLQÿ@=OSQLIF@UÿLO=NCB=EÿPBI<ÿHS@BERBCIBFNÿFA=@ÿP=IQLNREÿKLUÿR=YN=ÿLNRÿR=EC@BG=ÿP=IQLNREÿBNÿL
RBa=@=NIÿKLNN=@ÿI<LNÿI<LIÿSE=RÿBNÿI<BEÿBNA=NIF@UWÿ;<=@=ÿBEÿNFÿLII=KMITÿBNÿ=BI<=@ÿI<=ÿR=EBONÿF@ÿM@FRSCIEÿFJÿI<BE
BNA=NIF@UTÿIFÿR=YN=ÿI<=ÿQBKBIEÿFJÿM@FM@B=IL@UÿHS@BERBCIBFNÿFJÿLNUÿl=R=@LQTÿEILI=TÿF@ÿQFCLQÿOFA=@NK=NIÿF@ÿIFÿ=EILGQBE<
I<=ÿO=FO@LM<BCLQÿECFM=ÿFJÿI<=ÿ@=OSQLIF@UÿM@FO@LKEÿFJÿOFA=@NK=NIÿLO=NCB=EWÿm=@EFNEÿBNI=NRBNOÿIFÿ=NOLO=ÿBN
LCIBABIB=EÿBNAFQABNOÿKFRBYCLIBFNEÿPBI<BNÿF@ÿLRHLC=NIÿIFÿP=IQLNRÿL@=LEÿE<FSQRÿE==_ÿI<=ÿLRABC=ÿFJÿLMM@FM@BLI=ÿJ=R=@LQT
EILI=TÿF@ÿQFCLQÿLO=NCB=EÿCFNC=@NBNOÿEM=CBY=RÿLO=NCUÿ@=OSQLIF@UÿM@FO@LKEÿLNRÿM@FM@B=IL@UÿHS@BERBCIBFNEÿI<LIÿKLU
La=CIÿESC<ÿLCIBABIB=EW

91117171 4 !"!#$ !%&'()#*+,-.6/10

03103

012314343

 !"#ÿ%&'()&ÿ*+!ÿ,+-.ÿ/012ÿ% .3ÿ4562ÿ")7+.ÿ48
@7&A(;7.3ÿ%"+!=ÿBÿ)+ÿBÿ+*ÿBÿ%"+!=&ÿC+'.=

5678ÿ

ÿ

ÿ 

ÿ
ÿ

ÿ

:'!;ÿ%&'()&ÿ<.!)=ÿ+.ÿ> .ÿ?42ÿ/4/4
@ )D &ÿEA= )=ÿ+.ÿ> .ÿB42ÿ/4/4

ÿ

"7.)7*7" )) C=!( H &) K(G.) L AA7.3 7)ÿ+*
N&) ,+-. % .3 ")7+. F+'.);
1 G ))'& ))'& ID&!J= F )3+!; M!"7&7+. ID&!J )7+. @+"'G.))7+.
@ )
+*ÿKI
RP
T\ÿ 4[6 3V^ X\ÿ_ O
OP RP T U 433VW3XW R  ÿ
 PQ S 
4Y
ZP 15W[4 433Vÿ4Yÿ5 ]ÿW
`S
5678ÿ
R ÿS]
7Pÿÿ5 
F+GG+.
1 G

ÿ

 111 1

ÿ

ÿ

010

