SAUK RAPIDS PLANNING COMMISSION
Sauk Rapids Government Center; 250 Summit Avenue North
Monday, July 7, 2025
Time 6:00pm

The Planning Commission is an advisory body to the City Council. One of the Planning Commission’s primary functions is to make
recommendations to the City Council. The City Council holds public hearings and makes all final decisions on these matters. Sauk
Rapids City Ordinances require that certain documents and information be included in applications. The Planning Commission may
postpone consideration of an application that is incomplete and may, for other reasons, postpone final action on an application.
For each item the Commission will receive reports prepared by the City staff, and discuss and act on the application. The Planning
Commission must suspend parliamentary procedure to allow any audience member to speak. Those present are osked to turn off

all cell phones and pagers.

AGENDA
1. Call to Order and Pledge of Allegiance
2. Roll Call
3. Additions or Changes to the Agenda
4. Approval of the June 2, 2025 Minutes

5. Audience ltems/Visitors
Total Time Limit 10 Minutes for ltems NOT on the Agenda

6. New Business
A. Pondview Investors
1. Planned Unit Development Amendment
2. Preliminary Plat and Final Plat

B. City of Sauk Rapids Rezoning of School Property

C. Cultivating Knowledge. Conditional Use Permit to allow a growing, cultivation, and cannabis
processing facility.

D. ISD 47 Solar Application at Pleasantview Elementary
7. Discussion/Other
Council Agendas
8. Adjournment

*Reminder; Per Diem vouchers are due by September 30th, 2025



SAUK RAPIDS PLANNING COMMISSION
Regular Meeting
Monday June 2", 2025
MINUTES

1. Call to Order and Pledge of Allegiance: Dan Orth called the meeting to order at 6:00 p.m.
followed by the Pledge of Allegiance.

2. Roll Call: Dan Orth, Samantha Dwyer, Tony Steinemann, Jay Olson, Dana Randt, Tom Cruikshank,
Joe Kampa
Members absent: None
Also present: Todd Schultz, Community Development Director & Ashley Black, Office Coordinator

3. Additions or Changes to the Agenda: None
4. Visitors/Audience Section: None

5. New Business:
A. 404 Garage Condo’s Site Plan and Variance Request

a. Todd Schultz reviewed the request for a second phase of the garage condo project, that
was approved last year. He also included that a variance request is being considered for a
balcony overhang on the current phase 1 building to the west side of the building. The
current project is moving along, and 6 units have been purchased, and a single unit has
been purchased already in the second building. Schultz reviewed that the original site
plans were proposed for multiple buildings, so this application comes with no surprise and
the lot was laid out with spacing, storm water and logistics in mind for multiple buildings.
Schultz stated there will be 11 units to accommodate a few smaller options within the
second building. Schultz reviewed that the variance is to add a deck to the west side of
the first building. This variance doesn’t have a negative impact on the neighboring
property or drainage and utility easements. Schultz explained this variance is needed due
to the setbacks but based on the proposed height it will not conflict with any drainage.

Tony Steinemann had a question about how far out the deck will extend. Schultz
confirmed that it will extend 6 feet over the setback. Steinemann wanted to know if G
and J Awning had been notified. Schultz stated that they will be notified before this
variance goes to City Council. Steinemann asked if this deck was off 1 suite or off the
club house. Schultz confirmed this is on one Suite, not the clubhouse. Steinemann had
concerns that if this variance is approved, additional units will request this variance as
well, for additional deck options. Schultz explained it would not be possible due to the
right of way, so it shouldn’t be an issue.

Motion: Tony Steinemann made a motion to approve the site plan with the conditions of a building permit
granted only after civil plans to be approved by City Staff and subject to final design. Samantha Dwyer
seconded the motion. Motion carried unanimously.

B. Uncle Hippies Conditional Use Permit to operate a Cannabis grow and distribution
facility

a. Todd Schultz reviewed this is the first Cannabis application made to the City, as the code
was recently updated to allow this use in the industrial zone throughout the City. Schultz
stated the City has approved the lease agreement for the buildings, contingent on the
conditional use permit proposed. Schultz stated the City ordinance is limited to
cultivation, manufacturing, wholesale and retail. This applicate is requesting to cultivate,
manufacture and package for distribution.

Schultz noted the only concerns for the application are issues related to smell from this
facility. Schultz stated the applicant plans to address these concerns, including VOCs;
there are conditions to be recommended to meet Federal and State air quality standards
as well. Schultz stated he would also like to see a review of this permit in 2 years to help



monitor the conditional use permit, since it's very new to the City. Schultz added there is
a condition regarding no fertilizers allowed on site without City approval.

Tom Cruikshank was curious about VOCs from the body shop within the area. Schuitz
stated that auto body shops have regulations in the code specific to that use, where the
cannabis industry is very new and it will take time to fine tune the code. Schultz used the
example of when rooftop solar first came to town, it was required for homeowners to
have a conditional use permit, because there was no code to state how these would be
handled. After time passed, there were no issues, and the conclusion was drawn to
change the ordinance to not require a conditional use permit.

Steinemann asked why the review should be 2 years instead of a 1-year review. Schultz
stated that 2 years would give a better snapshot of the operation and allow time for
things to be changed and adjusted as needed. Schultz stated it can be any time frame by
State law.

Motion: Tony Steinemann made a motion to suspend parliamentary procedure to allow
an audience member to speak. Samantha Dwyer second the motion. Motion carried
unanimously.

Applicant Joshua Seversen took the podium to explain who he was and how he got to this
point. Severson stated he has been working in the medical marijuana industry and this
opportunity will turn his passion into a reality. This application was sent in August 2024
and through the legal changes, he had still been trying to find a location. Sauk Rapids
gave the perfect opportunity with location and a strong power source. Severson stated
they plan to use a plasma sanitizing system that will reduce the VOCs by 90% as well as
outside filters, reducing the VOC to very minimal percentages. Severson explained that
he must review with the state in 1 year and would be willing to work either way with the
board on a 1- or 2-year review. Severson would like to invite the Planning Commission to
the facility once they are established. Severson has been researching and reading
through all the regulations. The state of MN has many regulations, and he plans to take
this very seriously. Severson hopes to have plants by August and selling to retail in
October.

Motion: Tony Steinemann made a motion to resume parliamentary procedure. Samantha
Dwyer second the motion. Motion carried unanimously.

Steinemann asked about the lease. Schultz stated a 5-year lease, with options for up to
10 years.

Motion: Tony Steinemann made a motion to approve the conditional use permit with the following
conditions: 1. The operation must meet all Federal and State air quality and emission standards. 2. The
operation cannot produce smells that are generally offensive to the neighbors in the area of the building
that are directly impacted by the smells. 3. There shall be no insecticides or chemical fertilizers allowed on
site without City approval and 4. There be a 1-year review of this permit. Tom Cruikshank second the
motion. Motion carried unanimously.

C. City of Sauk Rapids Modification to the Rental Density Code

a. Todd Schultz reviewed that when this originally came to the City Council they added 2
conditions, the first being Staff to create a working committee from the professionals
within the rental industry but due to lack of interest this did not last. There was a second
concern regarding nontraditional blocks, which would consist of unique block sizes and
larger blocks that had many more homes than a traditional block. Schultz stated the
concern is not with the percentage of rentals, but the location; so, to avoid having all the
rentals side by side within a block the language would read: when a block is longer than



500 lineal feet or has more than 13 lots, there shall also be a 250-foot setback between
licensed rentals in addition to the density requirements.

Tom Cruickshank asked if this is currently happening or if it is a precaution. Schultz
stated this is a precautionary condition and prevents a clustering of rentals.

Motion: Tom Cruickshank made a motion to approve the new language added to the rental density code
section. Samantha Dwyer second motion. Motion carried unanimously.

6. Discussion/Other: Tony Steinemann asked about homes being taken down on Benton Drive.
Schultz stated the EDA has made this a goal to create opportunities for new business. This
opportunity to create lots also takes away homes that are not clean looking and potentially falling
apart. There are some homes that can be moved and repurposed, but many are inhabitable.
Steinemann asked about the Super America next to Copper Pony. Schultz stated that the lease is
up this year, and Schultz has written an offer for the home. Joe Kampa wanted to know how we
plan to proceed with the lot. Schultz would like to see the building to stay and rehab the building,

since it is a small and unique iot.

7. Adjournment: Tony Steinemann made a motion to adjourn the meeting. Samantha Dwyer
seconded the motion. Motion carried unanimously. The meeting was adjourned at 6:40 p.m. by

Dan Orth
Respectfully submitted,
Ashley Black, Office Coordinator



SAUK RAPIDS CITY COUNCIL REQUEST FOR ACTION

Originating Department: | Approved for Agenda by: | Meeting Date: Agenda
Community Development Todd Schultz July 7, 2025 Item #:
| Agenda Section: ' Item: Pondview Investors PUD Amendment and Preliﬁlinary Plat |
Public Hearing

This is a request to amend a PUD that was approved by the City 15 plus years ago.
Pondview is the large area near highway 15 where Caribou Coffee, Casely’s, Discovery
Church, and a number of single family homes and duplexes are located. The applicant
had approval to do multiple things/uses within this plat obviously.

They way that this PUD was structured, the underlying zoning of the entire plat is single
family residential, but other things are allowed in certain places within the plat. In the
area related to this request, the developer was allowed to do commercial. They would still
be allowed to do residential but also had the option to do some commercial uses as well.
Commercial has been a struggle so they are going to do single family residential which of
course is a huge need in most of the Country right now including Central Minnesota. The
reason they need a PUD amendment is that they are proposing to create three lots out of
the existing two lots and the lots don’t quite meet our minimum standards for width
which is 75 feet. The widths they are proposing are 75 feet, 73.1 feet, and 73.1. All three
lots meet our minimum width requirement of 9,000 square feet. In fact they are all over
10,000 square feet.

There are already utility stubs for all three lots so staff has no concerns with the request.

Action Requested:
Approve the PUD and Plat as requested

F:\Everyone\Planning\RFAs\2025\Pondview PUD and Plats.doc Page 1 of 1



| Applicant Name: Sam Deleo  Deleo@KLDLAND.com  (320) 259-1266 ﬁ

Property Owner (if different from above): Pond View Investors of SR LLC & Wollak Development Inc. |

H H
g Application Contact Name: Ernest Wollak | Cell Phone: 320-250-4043

i Business Phone: 320-252-2115 Email Address: wollakconstruction@yahoo.com

| Mailing address: 2177 Mill Pond Drive
| City: St. Cloud | State: MN ZIP Code:56303

L =
i SUBJECT PROPERTY INFORMATION

Complete Legal Description: Outlot B and Outlot C, POND VIEW INVEWSTORS

i Total Acres: 30,183 sf  (0.69 Acres)

! Parcel ID: Current PID's 190476300 and 190476400

2 ZONING CLASSIFICATION

1 Re_qiested Zoning: PUD
— !

PROPOSAL EXPLANATION

| Present Zoning:R1
|

Ex_[-)-lain I5r<)_gaosalz

Add property to existing PUD that covers the adjacent Pond View Estates development

EROSION CONTROL PERMIT ALSO REQUIRED

Sauk Rapids Ordinance Section 14.04 requires an Erosion Control Permit for any of the following activities:
[ Land disturbance activity in excess of 5,000 square feet
O Land disturbing activity that disturbs more than 200 lineal feet of road ditch, grass waterway, or other channel; including the placement,
repair, or removal of any underground pipe, utility, or other facility within the cross section of the channel
[1 Any new public or private road or access drives longer than 125 feet
O Development that occurs in conjunction with a subdivision plat or any building permit for a new home or multi-family complex.
O Temporary stockpiling of fifty (50) or more cubic yards of excess soil on any lot or other vacant area shall not be allowed without issuance of
an Erosion Control Permit (and any other permit required by city ordinance) for the earth moving activity in question.
Land disturbing activity that disturbs less than 5,000 square feet of land that has any of the following characteristics:
O Within 25 feet of a waterway
[ Highly erodible soils
O Any land disturbing activity that the City determines to have a high risk

wplcant: =/ [ 2Ly

Property Owner (if different from above): a,

SIGNATEE - . |
Date: /- /-20>4 l

- [~ 207*

FOR OFFICE USE ONLY

2009 Fee: $500 Receipt No.: i Date Received:

Mailing Address: City of Sauk Rapids; 250 Summit Ave N; Sauk Rapids, MN 56379 + Phone: 320.258.5300 71112025



APPLICANT INFORMATION
Applicant Name: Sam DelLeo DelLeo@KLDLAND.com  (320) 259-1266

Property Owner (if different from above): Pond View Investors of SR LLC & Wollak Development INC
| Cell Phone: 320-250-4043

Application Contact Name: Ernest Wollak

 Business Phone: 320-252-2115 | Email Address: wollakconstruction@yaheo.com
Mailing address: 2177 Mill Pond Drive - B
city: St. Cloud State: MN ZIP Code: 56303
SUBJECT PROPERTY INFORMATION
' Parcel ID: Current PID's 190476300 and 190476400 Total Acres: 30,183 sf  (0.69 Acres)
ZONING CLASSIFICATION
*If the proposal requires Rezoning or a Conditional Use Permit, that application and fee must be included with this application.
Present Zoning: R1 Requested Zoning: R1 .
y —API':'LI(_ZANT RESPONSIBILITIES

O Contact the City’s Community Development Department to schedule the reguired pre-application meeting. This application will not be
considered complete until that meeting is held.
{ O Contact the Benton County Recorder’s Office to verify the subdivision name you chaose is not taken by an existing subdivision on record.
' OIf a new road is proposed, contact the City’s Engineering Technician regarding the proposed name.

REQUIRED SUBMITTALS

O Complete Legal Description

0 One 11” x 17" hard copy (or emailed PDF) of the Preliminary Plat survey map from a certified surveyor

@ Two large hard copies of the Preliminary Plat survey map from a certified surveyor

[ Digital copy of the Final Plat in the Benton County Coordinate System

O $10,000 letter of credit or bond in a form approved by the City for subdivisions requiring improvements required under Chapter 12 of the
Sauk Rapids Ordinance.

PROPOSAL EXPLANATION

Explain Proposal: |

EROSION CONTROL PERMIT ALSO REQUIRED

Sauk Rapids Ordinance Section 14.04 requires an Erosion Control Permit for any of the following activities:
0 Land disturbance activity in excess of 5,000 square fest
O Land disturbing activity that disturbs more than 200 lineal feet of road ditch, grass waterway, or other channel; including the placement,
repair, or removal of any underground pipe, utility, or other facility within the cross section of the channel
[0 Any new public or private road or access drives longer than 125 feet
O Development that occurs in conjunction with a subdivision plat or any building permit for a new home or multi-family complex.
0 Temporary stockpiling of fifty (50) or more cubic yards of excess soil on any lot or other vacant area shall not be allowed without issuance of
an Erasion Confrol Permit (and any other permit required by city ordinance) for the earth moving activity in question. |
Land disturbing activity that disturbs less than 5,000 square feet of land that has any of the following characteristics: |
O Within 25 feet of a waterway |
O Highly erodible soils [
0 Any land disturbing activity that the City determines to have a high risk

SIGNATURE |
Applicant: _bﬁ? p,,/ P D B . Date: { —/£ O35
| Property Owner (if different from above) & ;‘44// = Date: p/ /E -2l .

FOR OFFICE USE ONLY

2009 Fee: $500 plus $10,000 letter of credit when improvements are required by- Recei;-nt No.: Da_te_Receiv ed:

Chapter 12 of the City Ordinance Code

Mailing Address: City of Sauk Rapids; 115 240 AVE N; Sauk Rapids, MN 56379 + Phone: 320.258 5300 6/3/2025
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LEGAL DESCRIPTION

Outlot B, POND VIEW INVESTORS, Benton County, Minnesota.

AND

Outlot €, POND VIEW INVESTORS, Benton County, Minnesota.

PROJECT INFORMATION

Existing Property Site Address: 1802 & 1804 Oak Pond Drive NW, Sauk Rapids, MN

56379
Current & Surrounding Zoning = R1

Part of currrent County Tax Parcel IDs =

18th Street Northwest and Oak Pond Drive Northwest are both classified as Local

Roads.

BUILDING SETBACKS

Principal Structures:
Front yard = 25 feet

Side yard = 10 feet

Rear yard = 1/4 lot depth

19.04763.00 & 19.04764.00

There was no evidence of wetland observed within the area to be platted.

Topographic features shown hereon are from a field survey completed on

1/15/2025.

Access to property will be provided via new driveways to Pond Oak Drive NW.

Existing ground cover is primarily yard.

PLAT AREAS (+/-]
ENTIRE PLAT =
30,183 sf
BLOCK 1 -

LOT 1 = 10,025 sf
LOT 2 = 10,023 s

LOT 3=10,135sf

CONTACT INFORMATION

Owner_and Developer-
Jake Bauerly

2100 65th Ave NE

Sauk Rapids, MN 56379
Phone: 320-250-7533

Land Surveyor-

Sam Deleo

Kramer Leas Deleo, P.C.
13 North 11th Ave.

St. Cloud, MN 56303
Phone: 320-259-1266

Vicinity Map

15T ST NE

CSAH 29

oE ) == = T . .
— e | e ARED B W OR CNOER WY DIRECT SUPERVISON |_ Preliminary Plat of
7 o e POND VIEW INVESTORS PLAT 5
a=a \' STORS PLA
KRAMER LEAS DELEO | . |
| SURVEYING - ENGINEERING = PLARNING _.(;ga_-.e«/‘zaz“ 6/16/2025 For property at: 1802 & 1804 Oak Pond Drive NW
|. BRAINERD 8T. CLOUD Samuel J. Deleo, MN License No. 40341 Date CityofSauk RBPKIS County of on. State of Min
7 Benton, nesota
PROJECT NO. PONVI2402 ) k Located in Section 15, Township 36 North, Range 31 West Y,




FINAL PLAT APPLICATION

APPLICANT INFORMATION

Applicant Name: Sam Deleo DeLeo@KLEEf\ll?fgm __QZOLZ@-QGQ
Property Owner (if different from above): Pond View Investors of SR LLC & Wollak Development INC |
Application Contact Name: Ernie Wollak ‘ Cell Phone: 320-250-4043
_Business Phone: 320-252-21 15

Mailing address: 2177 Mill Pond Drive
City: St. Cloud State: MN ZIP Code: 56303

SUBJECT PROPERTY INFORMATION

Complete Legal Description: OQutlot B and Outlot C, POND VIEW INVEWSTORS
Parcel ID: curent PID's 190476300 and 190476400 | Total Acres or Square Feet: 30,183 sf (0.69 Acres)
ZONING CI.AéSIFICATION

| Requested Zoning: R4

Present Zoning: R4

REQUIRED SUBMITTALS

O One 11” x 17” copy of the Final Plat
| 00 Two large copies of the Final Plat
| O Digital copy of the Final Plat in the Benton County Coordinate System

SIGNATURE

| fp[ﬁant:__ B ﬁ‘/ _D’éo_ o - . [ D-'i_tei B E-/ 5’)025"_

er différentfromabove): ‘Date £-16-2025

R OFFICE USE ONLY

: $100 plus $5 per lot ($500 maximum) Receipt No.:

Applicant is responsible for the following:

Taxes paid in fuil.
Bring title opinion to the County Attorney for review.
Have plat signed by the County Surveyor.

Upon approval, the Applicant must:

Submit four copies of the plat to the County Recorder's Office:
Mylar
Original
Hard copy
11” x 17" blue line copy

Record the plat within 60 days of the approval. The plat will be considered void otherwise.
Provide the City Administrator with one Mylar and three copies of the original within one year of the approval.

Mailing Address: City of Sauk Rapids; 115 280 AVE N; Sauk Rapids, MN 56379 + Phone: 320.258 5300 6/3/2025
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SURVEYOR'S CERTIFICATION
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lands, as defined in Minnesota Statirtes, Section 505.01, Subd. 3, as of the date of this
certificate are shown and labeled on this plat; and all public ways are shown and labeled
on this plat.

Dated this day of 0.

Sarmuel J. Deleo, Licensed Land Surveyor
Minnesota License Number 40341

$00°35 19°E 59.00
S00°40 ICE 58.26 (F)

STATE OF MINNESOTA
COUNTY OF STEARNS

The foreguing Surveyor's Certification was ac d befare me this day of
.20 hySamuel.l. Deleo, Licensed Land Surveyor,
. Ninnesota License Number 40341.

Sidney Thels

Notary Public Stearns County, Minnesota
My commission expires January 31, 2027
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KNOW ALL PERSONS BY THESE PRESENTS:

That Wollak Dy ion, owner of the following described
rnpertyslmatedinmect:yofSaukRnp'lds mmtyufﬂenton State of Minnesota to wit:

Outlot B, POND VIEW INVESTORS, Benton County, Minnesota.

‘That Pond View Investers of Sauk Rapids, 1L1C, a Minnesota limited lability company, owner of
the following described property sttuated in the City of Sauk Rapids, County of Benton, State of
Minnesota to wit:

Outlot C, POND VIEW INVESTORS, Berton County, Minnesota.,

Have caused the same to be surveyed and platted as POND VIEW INVESTORS PLAT 5 and do
hereby dedicate to the public for public use forever the drainage and utility easements as
created by this plat.

In witness whereof sald Wollak Development, Inc., a Minnesota corporation, has caused these
preserts to be signed by its proper officer this day of 20 .

Ernest R. Wollak
Chief Executtve Officer

STATE OF MINNESOTA
COUNTY OF

Mslnstrumemwasaduwwledged before me this
| ______ by Emnest R, Wollak, Chief Executive Officer; ofWollakDevetopmnt. [nc., a Minnesota
mrpwaﬂm on behatf of the campany.

(Notary Signature) (Notary Printed Name)
Notary Pubtic County, Mi;
My C axpires

In witness whereof said Pond View Investors of Sauk Rapids, LLC, a Minnesota limited tiabliity
company, has caused these presents to be signed by fts proper officerthis ____ day of
20, -

Emnest R. Wollak
Managing Partner

STATE OF MINNESCTA
CQUNTY OF

This instrument was acknowiedged before me this day of
20 by Emest R. Wollak, Managing Partner, of Pond View Investors of Sauk Rapids, LLC, a
Minnesata timited liabfiity company, on behatf of the company.

(Natary Signature) (Notary Printed Name)

Notary Public County,

My c i epires

City Council

mtsplntwasappruvedbymeCitwandlnfSawRapids Minnesota, this day of
certifies c e vmh alt as

_ 20 and
set forth in Minnesota Statutes, Section 505.03, Subd. 2.

Mayor {or the Mayor's designee) Attest: Clerk
County Surveyor
Ihenebyoemfythaﬂn e with Section 505,021 Subd. 11, this plat
and appf this day of 20, .
Signed: County Surveyor, Benton County, Minnesota
County Auditor/Treasurer

Pursuant to Minnesota Statutes, Section 505.021, Subd. 9, taxes payable in the year 20 on
the tand hereinbefare described have been paid. Also, pursuant to Minnesota Statutes, Section

272.12, there are no delinquent taxes and transfer entered this day of
L2,
Signed:
County Auditor / Treasurer, Benton County, Minnesota
County Recorder
| hereby certify that this plat of PLATNAME, was filed in the office of the County Recorder for
public record on this day of 0,

at oclodk, M. and was duly flledas Document Number

6/16/2025

Signed:




SAUK RAPIDS CITY COUNCIL REQUEST FOR ACTION

Originating Department: | Approved for Agenda by: | Meeting Date: Agenda
Community Development Todd Schultz July 7,2025 Item #:
Agenda Section: Item: Rezoning of Early Childhood Center Property

Public Hearing

The School District has been working on a plan to construct an early childhood center
that would be located within Mayhew Creek Park. The City and District swapped land a
few weeks ago and now the properties need to be rezoned. We have a zoning district for
Parks and a zoning district for Schools so we need to rezone the swapped properties. The
District will be bringing in a site plan for City consideration later this year.

Action Requested:

Recommend rezoning the new School District land to “School” and the new City land to
“Park’1

F:\Everyone\Planning\RFAs\2025\ISD Rezoning for early childhood center.doc Page 1 of 1
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SAUK RAPIDS CITY COUNCIL REQUEST FOR ACTION

Jﬁriginating Department: | Approved for Agenda by: | Meeting Date: Agenda

Community Development Todd Schultz July 7, 2025 Item #:
|

Agenda Section: Item: Cultivating Knowledge Conditional Use Permit request to

‘ Public Hearing operate a cannabis cultivation and processing facility

This is a request for the City’s second cannabis operation. Last year, the City adopted an
ordinance requiring all cannabis operations to be located in the Industrial zoned parts of
the City and that they must obtain a Conditional Use Permit. This was after the State
required all local governments to allow cannabis operations within their communities.
Our ordinance reads:

A. Cannabis, limited to cultivation, manufacturing (including hempy),
wholesaling, Retail, fransportation, and delivery.

This application is very similar to the last one and will be located only two doors down
from the last one. The building has primarily been used for storage over the years.

As I stated last week, my only concern that I have is related to odor and volatile organic

compounds. There are concerns in some literature of the plants emitting volatile organic

compounds or VOC’s. So this will be conditioned on the facility meeting all Federal and
State air quality and emission standards. It looks like this operation has a plan in place to
address the odor and VOC’s.

For the Uncle Hippies application, the Council wanted both a one year and two year
review of the use. I have added a condition that the review will be on-going until
determined otherwise by the City

Action Requested:
Approve the Conditional Use Permit with the following conditions:

1.
2.

3.

wn

The operation must meet all Federal and State air quality and emissions standards.
The operation cannot produce smells that are generally offensive to the neighbors in
the area of the building that are directly impacted by the smells.

There shall be no insecticides or chemical fertilizers allowed on site without City
approval.

The site shall be secure

There shall be an annual review of the CUP permit until determined otherwise by
the City.

F:\Everyone\Planning\RF As\2025\Cultivating Knowledge CUP.doc Page 1 of 1
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_ APPLICANT INFORMATION
Applicant Name: Cultivated Knowledge LLC S
Property Owner (if different from above): JEAN M YAGER REV TR

_Application Contac_t Na_me: Andrew Schendel ) Cell Phone: 7208847949

Business Phone: Emait Address: CultivatingKnowledgeMN@gmail.com

Mailing address: 148 28th Ave N
City: Saint Cloud | State:MN | ZIP Code:56303

SUBJECT PROPERTY INFORMATION

Property address: 1011 13th Ave N Sauk Rapids

Complete Legal Description:

Parcel ID: 190212901 : Zoning Classification: I1 Acres or Square Feet:11,794
; ORDINANCE REQUIREMENTS

According to Section _ 4.28 of the Sauk Rapids Ordinance Code, a Conditional Use Permit is required.

Proposed use as it is listed within the ordinance section: Social Equity Cannabis Microbusiness License / Cultivation Site

Detailed Description of Use

State exactly how the property will be used if a permit is granted: Cultivated Knowledge is a Social Equity approved company locally owned and
operated by a team dedicated to growing in harmony with nature. We will use Indigenous microorganisms (IMO), composting and local beneficial
insects to replace the need for synthetic salt based chemical fertilizers, toxic insecticides and wasteful water use practices. Energy saving and
industry leading LED lighting will be used throughout the facility to ensure efficiency. Using a living soil system will consume less water usage and
produce even less waste water. Waste water from several sources will be filtered and reused whenever possible. This location will be utilized as
our cultivation and processing fadility. Seed to harvest, drying/ curing and processwing will take place inside this location. Our strategy of a
‘Closed Greenhouse’ system will recirculate, sterilize (using a variety of methods), deodorize and ionize the air inside the building ensuring the
plants have what they need. This system will provide us with clean air with no offensive odors or VOCs and closely monitor CO2 and particuiate
levels across multiple rooms. This will not only protect the health and safety of our employees but also the surrounding community. To ensure
this, all air entering and exiting the building will be subject to UV sterilization, several stages of HEPA filtration, carbon filtering and sequestration.
It is important to our company to remain refatively ‘unnoticed’ in our operations and to achieve this we intend to “exhaust’ as little air as possible.
Our SOPs dlearly outline plans and procedures that follow all State and Local guidelines and laws to ensure we provide the public with tested,
clean and consumable products.

Currently no retail sales will be permitted on-site.

We will comply or exceed all local and state mandates of surveillance including 24 hour monitoring, motion detection and sound. Fire and smoke
suppression systems will be installed to code. Alarms for other possible issues such as water leaks, power changes, air quality changes all will
ensure the safety of the operation and surrounding businesses.

Explain how the use will affect the burdens onto existing roads or utilities: There should be no new burden as we expect less than 10 employees
long term.

Explain how the use may affect the values of near-by properties: I do not foresee possibilities for affecting neighbors in any negative way. As our
company adds to the value of the building we occupy, neighboring businesses chould see an increase in property values.

Explain how the appearance of both structure and use will affect near-by properties: There will be no changes to the outside of the building or
property lines to affect neighboring businesses. No signage will indicate the nature of the building.

List any adverse affects on near-by properties due to noise, odor, glare, hours of operation, or unsightliness as a result of this use: None, There
will be no excessive neise during operation, odor will be mitigated internally, hours of aperation will be standard and not disturb neighboring

businesses. No exterior changes.

SUBMISSION REQUIREMENTS

Mailing Address: City of Sauk Rapids; 250 Summit Ave N; Sauk Rapids, MN 56379 4 Phone: 320.258.5300 4/8/2016
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Applicant must submit information as is necessary to show compliance with this Ordinance,
including a site plan showing the following:

Site plan prepared by a qualified and licensed civil engineer drawn to scale showing the parcel and building dimensions, area and setbacks.
Location of all existing and proposed buildings and their square footage.

Curb cuts, driveways, access roads, parking spaces, off-street loading areas, sidewalks, vehicular circulation. (parking space = 9’ x 18"
Landscaping and screening plans.

Waste facilities including enclosure and screening.

Drainage and grading plan; indicate soil types.

Sanitary sewer and water plan with estimated use per day.

Any additional written or graphic information reasonably required by the Zoning Administrator, Planning Commission, or Joint Planning
Board.

OocaoooOooao

*All of the above should be addressed somewhere on the site plan or noted in an attached narrative.
__ Ifanitem is inapplicable to the application, that should be dearly stated.
EROSION CONTROL PERMIT ALSO NEEDED?

Sauk Rapids Ordinance Section 14.04 requires an Erosion Control Permit for any of the following activities:
O Land disturbance activity in excess of 5,000 square feet
O Land disturbing activity that disturbs more than 200 lineal feet of road ditch, grass waterway, or other channel; including the placement,
repair, or removal of any underground pipe, Utility, or other facility within the cross section of the channel
0O Any new public or private road or access drives longer than 125 feet
0 Development that occurs in conjunction with a subdivision plat or any building permit for a new home or multi-family complex.
O Temporary stockpiling of fifty (50) or more cubic yards of excess soit on any lot or other vacant area shall not be allowed without issuance of
an Erosion Control Permit (and any other permit required by city ordinance) for the earth moving activity in question.
Land disturbing activity that disturbs less than 5,000 square feet of land that has any of the following characteristics:
0 Within 25 feet of a waterway
O Highly erodible soils
O Any land disturbing activity that the City determines to have a high risk

: SIGNATURES
' Applicant: Andrew Schendel , f | Date: 6/27/25

Property Owner (if different from above): Date:

I attest that this application and attached information is accurate and correctly states my intentions. Initials: AJS

I understand myself or my representative must be present at the public meetings concerning this application. Initials: AJS

I take the responsibility for compliance with all conditions imposed upon permit approval. Initials: AJS

I understand that if within six months after a Conditional Use Permit (CUP) approval, the use permitted has not been started, the CUP will become
null and void unless the City Council has approved a petition for an extension. CUPs expire if the authorized use ceases for any reason for more
than one year. CUPs expire if the use is abandoned. A use is considered abandoned if the use is replaced by another use or discontinued for
more than one year. Initials: AJS

FOR OFFICE USEONLY  Receipt No.: - Date Received:
Fee: $400

Attached Narrative: As lease holders of this established and preexisting location, we make no plans to modify the exterior of the
structure. No plans for modifying the parking, driveways, curb cuts, access roads or vehicular circulation. There is an accessible and
operational loading dock to prevent the need for off street unloading. There is no need to change the existing landscaping, drainage
or grade of the property. The State may require a fence be installed around the perimeter, we will comply if needed.

We may require an Erosion Control Permit during our initial construction, this will be filed as needed.

Our water usage will grow overtime as we do but should not exceed 500qgal per day. Sewer usage will be substantially less as we
will reclaim almost every gallon used in the cultivation process.

Mailing Address: City of Sauk Rapids; 250 Summit Ave N; Sauk Rapids, MN 56379 ¢ Phone: 320.258.5300 4/8/2016




SAUK RAPIDS CITY COUNCIL REQUEST FOR ACTION

'T)riginating Department: | Approved for Agenda by: | Meeting Date: | Agenda
Community Development Todd Schultz July 7, 2025 Item #:
Agenda Section: Ttem: Pleasantview Solar

Public Hearing

The School District has been working on a plan to lease rooftop space to an investor who
would place roof top solar on Pleasantview Elementary. My understanding is that the
plan is to do this on multiple district buildings.

Until a few years ago, the City required all solar within residential areas to apply for a
receive a Conditional Use Permit. This was largely because we didn’t know that much
about solar and what impacts they may cause. After several projects, the City removed
the need to get a CUP. Instead, they just need a building permit. However for large scale
solar, the City has only allowed that in the industrial districts.

Pleasantview is zoned “School”. This is a unique type of zoning district that I have never
seen anywhere else. It is kind of like a PUD in that just about anything can be allowed
with City approval. The underlying zoning is still residential so if the school use is
discontinued the zoning reverts back to residential 1.

The topography of this area is relatively flat however there are several areas that will
have direct line of site to the solar array. There has been a glare study done which is

attached which shows no impact to those areas from glare.

Action Requested:
Recommend approval of the solar project at Pleasantview.

F:\Everyone\Planning\RFAs\2025\ISD Rezoning for early childhood center.doc

Page 1 of 1



Photovoltaic Module Solar Glare Study

for the solar project at:
Pleasantview Elementary
1009 6t Ave N
Sauk Rapids, MN 56379

presented to:

Cedar Creek Energy
3155 104 Lane NE
Blaine, MN 55449
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ENGINEERING

111 River Street, Suite 1110
Hoboken, NJ 07030
WWW.purepower.com
(201)687-9975
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: Pure Power Engineering
E P DW R 111 River Street
Suite 1110
NEE G Hoboken, NJ 07030

{201} 687-9975
www.purepower.com

Executive Summary

The project Pleasantview Elementary School is a proposed solar PV installation in Sauk Rapids, MN. The modules are
installed on the school building at various roof section heights. They are tilted at 8.5° and the entire system is
oriented at 180°on a ballasted racking system.
The proposed PV system is located within proximity of various roadways and buildings where a glare study has been
deemed necessary to assess the potential for glare upon:
1. (3) Parking Lots located at:
a. 45.603081°, -94.175778°
b. 45.604821° -94.175340°
c. 45.596175° -94.177360°
2. (10) Buildings
a. 45.603665° -94.174510°
45.602157°, -94.175218°
45.600483°, -94.175422°
45.598051°, -94.174595°

45.597908°,
45.587555%,
45.599717°,
45.601316°,

-94.172106°
-94.167407°
-94.165615°
-94.166581°

45.601796°, -94.169242°
45.600509°, -94.159866°
k. 45.599916°, -94.159866°
3. (5) Roadways
a. 11t Street North
6™ Ave North
4 % Ave North
North Benton Drive
Great River Road Overpass

T T T@E a0 T

Pe oo

To evaluate whether the revised proposed project has the potential to impact the prescribed observation points, a
glare analysis has been completed using the Forge Solar PV Planning & Glare Analysis Program. The potential for
ocular impacts was analyzed over the entire calendar year from when the sun rises above the horizon until the sun
sets below the horizon.

The modeling of residences assume (2) story vantage points an observation height of 5" and 15’. Roadway
observation heights are assumed at 4’ and two-way traffic was analyzed.

The project subarrays were modeled per the latest project documents furnished by Cedar Creek Energy. Each
subarray was analyzed at specified roof level heights. Additional model parameters such as ground coverage ratio
(GCR) and solar module surface type are detailed in the ForgeSolar output report.



Pure Power Engineering

P E PDWE R 111 River Street

‘ Suite 1110

ENGINEERING Hoboken, NJ 07030
{201) 687-9975

www.purepower.com

Results

Based on the modeling and simulation, no glare is predicted upon any of the (13) observation points or (5) roads.
Sensitivity analysis and glare mitigation techniques have been successfully implemented to eliminate the potential for
glare- in this case, modeling existing treelines which act as glare screening. Details and modeling are included in the
ForgeSolar output report. Please see the Considerations and Output Report Keys section for important notes.

Should you have any questions or require any additional information, please do not hesitate to contact us.

Sincerely,

PURE POWER ENGINEERING, INC.

—F—
Scott R. Meacham
Senior Project Manager
NABCEP Certified PV installation Professional



Pure Power Engineering
P E PDWE H 111 River Street

Suite 1110
‘E NGINEERING Hoboken, NJ 07030

(201)687-9975
WWW.pure power.com

Glint-Glare Overview

Renewables are the fastest-growing energy source in the United States, with photovoltaic (PV) module-
based solar power being among the major drivers behind this growth. PV solar power projects large and
small are collectively producing a considerable source of clean and affordable energy in both sparsely
populated rural areas as well as densely populated urban centers, providing a positive environmental impact
on their surrounding communities. These installations have also been evaluated to yield the potential for
glint and glare exposure by way of sunlight reflected from the PV solar modules of which they are comprised,
where glint is defined as a momentary flash of light, while glare is a continuous source of brightness. Both
glint and glare reflections are abundant in existing environments. Commonly encountered forms of each
respectively are shimmers of light viewed on the surface of wavy water and sustained bright spots of light
reflecting off of standing water or residential and vehicle glass. From here on, glint and glare will be
generalized as “glare”.

Relative size of the point of origin with respect to an observer, reflectivity of the origination surface, and
viewing duration are all key factors in estimating the intensity of reflected light at a viewer’s eye and the
potential effects of viewing any given reflection. Effects of viewing glare can range from nuisance or
distraction, which is associated with low potential and potential for flash-blindness/after-image, and in
severe cases, potential for permanent eye damage in the form of retinal burn. The three classifications of
glare are presented as green, yellow, and red zones respectively in Figure 1, which considers glare in a given
instant of time as a function of relative reflection spot size as an angle, and light intensity at an observer’s
eye. Note that for comparison, a datapoint corresponding to direct and unfiltered viewing of the sun is
included and falls in the upper range of the yellow glare region.
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Figure 1 - Types of glare hazards categorized by severity

1 Sims, C. A. (n.d.). Solar glare and Flux analysis tools. Solar Glare | SNL. https://share-ng.sandia.gov/glare-tools/.
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The root desired functionality of solar PV modules is that they should absorb and convert as much incident
solar irradiance to electrical power as is possible, therefore reducing the amount of light reflected is inherent to
the module design and manufacturing process. While the inner layers of modules are typically comprised of
silicon cells that are dark in color, the top layer of PV modules is notably made of high-transmission glass that
can either be smooth or textured depending on make and model. This top layer of glass is often treated with an
anti-reflective coating (ARC) as illustrated in Figure 2, which is meant to retain light initially reflected from the
inner layers of the module for maximum efficiency. These coatings are particularly effective when modules are

directly facing the sun.

Standard Glass AR-treated Glass
sunlight sunlight
reflected reflacted
light light

Figure 2 - Reduction of reflected light by Anti-Reflective Coating ?

Several studies have been conducted to compare the reflectivity of PV glass with other surfaces. In one
such study, PV module glass with an ARC was found to be less reflective than smooth water, standard glass,
and steel across sunlight incidence angles from zero to 90 degrees {Figure 3).
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Figure 3 — Analysis of Typical Material Reflectivity - reflected energy from common surfaces with varying sunlight incident angles ¢

2 Mitsubishi — Anti-Reflective Glass. https://www.yourenergysolutions.com/solar/panels/mitsubishi/ mitsubishi-an ti-reflective-glass/.
3 Capital Solar Farm Visual Impact Assessment. | New South Wales Government. https://majorprojects.planningportal.nsw.gov.au.
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The same study also concluded that the glass surface of the studied module was less reflective than the majority
of existing environmental surfaces at the project site, only registering greater reflection than asphalt (Figure 4).

75

0

B Asphalt W SolarPans! W Forest © Crops/Grassland
W Rural Environment W Grass W Water W Frash Snow

Figure 4 — Comparative Reflection Analysis - reflectivity of common environmental surfaces as o percentage #

On an array level, reflection reduction and increased absorption is achieved by positioning and filting
modules to face the sun with the goal of creating low incidence angles with incoming sunlight. Fixed-tilt PV
arrays are comprised of modules installed at fixed positions and angles, meaning they remain in the same
orientation for the entirety of project life. As a result, incidence angles of incoming sunlight will vary greatly
throughout the day as the sun’s position in the sky changes, leading to varying levels of reflected light. Axis-
tracking PV arrays adjust PV module position and tilt throughout the day to maintain optimal incidence angle
as the sun moves across the sky, generally resulting in less reflected sunlight than a fixed-tilt array. It is
important to note that under clear sky conditions, both fixed-tilt and axis-tracking type arrays can reflect
enough sunlight to create glare conditions, however, reflected light will not always be bothersome or at all
observable due to incidence angle, existing topographic features, vegetation, and structures, among other
view obstructions and site conditions.

[=T= ===

Figure 5 - Single axis-tracking module racking system (by Pure Power Engineering}

. Capital Solar Farm Visual impact Assessment. | New South Wales Government. https://majorprojects.planningportal.nsw.gov.au
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Computational tools have the capability to accurately predict occurrences and intensity of glare from
solar PV installations at specified locations (glare analysis). In the best-case scenario glare analysis may
conclude that reflections are not predicted to be observable at studied locations, however in cases where
glare is predicted to be observable at these locations, the same tools can yield insight on glare minimization
and elimination techniques. For fixed-tilt systems, minimization and elimination can often be achieved by
adjusting system design parameters such as module type; array azimuth, tilt, and area; and site topography.
Axis tracker systems have the additional option of programming movement schemes to avoid positions that
create undesirable reflection conditions. For example, it is possible to adjust module resting angle to lessen
early morning and late evening glare, which are common glare times due to the combination of low sun
angles and typical module stowing positions. In cases where key design parameters cannot be adjusted, other
options do exist. If line of sight from an observation point to an array can be obstructed, then potential for
viewing glare can be reduced. Further, if there is no line of sight from an observation point to an array, direct
reflection is not possible and the potential for viewing glare is eliminated. Screening, the practice of blocking
view of reflected sunlight by means of a physical barrier object, can be accomplished using a variety of
solutions such as aesthetically pleasing fencing, existing or altered topography, and more commonly
vegetative landscape buffers. These considerations, along with tuning design parameters, have successfully
enabled solar PV projects to be developed and built in both residential areas and near critical transportation
infrastructure such as alongside roads and near or on airport properties with little to zero negative impact.

Pure Power Engineering employs the web-based ForgeSolar PV Planning and Analysis Tool to perform
glare analyses of projects. This tool is built with Solar Glare Hazard Analysis Tool (SGHAT) software
(commercial name GlareGauge) licensed from the United States Department of Energy and Sandia National
Laboratories. Per its developers, the tool provides a quantified assessment of when and where glare will
occur throughout the year for a prescribed solar installation, as well as potential effects on the human eye at
locations where glare occurs. If glare is found, the tool calculates the retinal irradiance and subtended angle
(size/distance) of the glare source to predict potential ocular hazards. The resuits are presented in simple,
easy-to-interpret plots that specify when glare will occur throughout the year, during what times of day, and
where on the project array it will originate, with color codes indicating the intensity of the potential ocular
hazard.

This introduction addresses the topic of glint and glare and related concepts at a high level to provide a
baseline understanding needed for the interpretation of ForgeSolar output reports appended to this deliverable
and is not intended to be a comprehensive overview. Portions of this introduction were written referencing
content made publicly available by ForgeSolar and the United States Department of Energy and Sandia
National Laboratories. For more detailed explanations of concepts including but not limited to array geometry
impact on reflections as well as comprehensive overviews of the theory and mathematics supporting
SGHAT/GlareGauge, refer to these online publications:

ForgeSolar: https://www.forgesolar.com/help/#appendix

SGHAT Technical Reference Manual: https://www.forgesolar.com/static/docs/SGHAT_Technical_Reference-v6.pdf




FORGESOLAR GLARE ANALYSIS

Project: Glare Study - Pleasantview Elementary

Assess the potential for glare from proposed Solar PV rooftop instaflation. Assessment will account for any potential glare upon prescribed

adjacent observation points.

Site configuration: REVO

Created 30 May, 2025
Updated 30 May, 2025
Time-step 1 minute
Timezone offset UTC-6
Minimum sun altitude 0.0 deg
DNI peaks at 1,000.0 W/m?
Category 100 to 500 kW
(1,000 kW / 8 acre limit)

Site ID 150689.25291

Ocular transmission coefficient 0.5
Pupil diameter 0.002 m

Eye focal length 0.017 m

Sun subtended angle 9.3 mrad

PV analysis methodology V2

Google M
\Loogie

Summary of Results no glare predicted

PV Array

PV array 1
PV array 2
PV array 3
PV array 4
PV array 5
PV array 6
PV array 7
PV array 8
PV array 9

Tilt
8.5
8.5
8.5
8.5
8.5
8.5
85
8.5
8.5

Orient

o

180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0
180.0

Annual Green Glare

min hr
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

OO O O O ©C O O o o

Annual Yellow Glare

min hr
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

cC O O O 0 O o o o

Tolal glare received by each receptor; may include duplicate times of glare from multiple reflective surfaces.

Receptor

Route 1 - 11th Street
North

Route 2 - 6th Ave
North

Route 3 - 4 Half Ave
North

TegEen
2 Forge

Annual Green Glare

min

hr

0.0

0.0

0.0

Annual Yellow Glare

min hr

0 0.0

0 0.0

0 0.0

Energy
kWh
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Receptor

Route 4 - N Benton
Dr

Route 5 - Great
River Rd Overpass

OP 1
OP2
OP3
OP 4
OP5
OP6
OoP7
OPs8
OP¢g
OP 10
OP 11
OP 12
OP 13
OP 14
OP 15
OP 16
OP 17
OP 18
OP 19
OP 20
OP 21
oP22
OP 23

‘.g.FO rge

min

O O O © O 0 0 O 0 0 00 O O O O 0 o0 oO0 0 O O

Annual Green Glare

hr

0.0

0.0

0.0
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Annual Yellow Glare

O 0 0 0O O 0 0O 0O C O QO OO0 OO0 OO ooC o0 oo

hr

00

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Component Data

PV Arrays

Name: PV array 1

Axis tracking: Fixed (no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation {ft)
1 45.602442 -94.171866 1064.33 31.00 1095.33
2 45.602442 -94.171968 1064.41 31.00 1095.41
3 45.602402 -94.171968 1063.98 31.00 1094.98
4 45.602402 -94.172045 1063.82 31.00 1094.82
5 45.602364 -94.172047 1063.32 31.00 1094.32
6 45.602364 -94.172075 1063.33 31.00 1094.33
7 45.602312 -94.172077 1063.67 31.00 1094.67
8 45.602312 -94.172090 1063.65 31.00 1094.65
9 45.602217 -94.172092 1065.26 31.00 1096.26
10 45.602217 -94.171972 1066.23 31.00 1087.23
11 45602161 -94.171971 1067.18 31.00 1098.18
12 45.602163 -94.171845 1066.96 31.00 1097.96
13 45.602444 -94.171845 1064.26 31.00 1095.26

wmBRNN>
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Name: PV array 2

Axis tracking: Fixed (no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude {°) Longitude (°)
1 45.602354 -84.172129
2 45.602260 -94.172127
3 45.602260 -04.172157
4 45.602242 -94.172157
5 45.602243 -94.172222
] 45.602355 -84.172218

Name: PV amay 3

Axis tracking: Fixed (no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (%) Longitude {°)
1 45.602218 -94.172201
2 45.602152 -94.172201
3 45.602152 -94.172259
4 45.602169 -94.172258
5 45.602168 -94.172354
6 45.602151 -94.172355
7 45.602151 -84.172379
8 45.602088 -94.172379
9 45.602090 -94.172026
10 45.602156 -94.172029
11 45.602156 -94.172005
12 45,602198 -94.172005
13 45.602197 -94.172140
14 45.602220 -94.172141

Ground elevation (ft)

1063.51
1063.88
1063.89
1064.23
1064.44
1064.33

Height above ground (ft)

31.00
31.00
31.00
31.00
31.00
31.00

Total elevation {ft)

1094 51
1094.88
1094.89
1095.23
1095.44
1095.33

Ground elevation (ft)

1064.53
1065.42
1065.05
1064.78
1064.54
1064.64
1064.45
1064.45
1067.64
1066.99
1067.09
1066.50
1065.05
1064.64

Height above ground (ft)

31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00
31.00

Total elevation (ft)

1095.53
1086.42
1096.05
1095.78
1095.54
1095.64
1095.45
1095.45
1098.64
1097.99
1098.09
1097.50.
1096.05
1095.64
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Name: PV aray 4

Axis tracking: Fixed (no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation (ft)
1 45.602220 -894.172414 1064.66 31.00 1095.66
2 45.602122 -94.172414 1064.18 31.00 1095.18
3 45.602123 -894.172395 1064.25 31.00 1095.25
4 45.602070 -94.172395 1064.18 31.00 1095.18
5 45.602071 -94.172245 1065.87 31.00 1096.87
6 45601979 -94.172245 1066.20 31.00 1097.20
7 45.601980 -94.172308 1065.43 31.00 1096.43
8 45.601904 -84.172309 1065.99 31.00 1096.99
9 45.601903 -94.172334 1065.73 31.00 1096.73
i0 45.601873 -94.172333 1065.95 31.00 1096.95
11 45.601871 -94.172386 1065.30 31.00 1096.30
12 45.601806 -94.172386 1065.83 31.00 1096.83
13 45.601806 -94.172428 1065.565 31.00 1096.55
14 45.601761 -94.172429 1066.09 31.00 1097.09
15 45.601761 -94.172461 1066.00 31.00 1097.00
16 45.601873 -94.172460 1064.72 31.00 1095.72
17 45.601873 -94.172489 1064.50 31.00 1095.50
18 45.601900 -94.172485 1064.22 31.00 1095.22
19 45.601898 -94.172514 1064.16 31.00 1095.16
20 45.602125 -94.172612 1063.76 31.00 1094.76
21 45.602126 -84,172476 1063.83 31.00 1094.83
22 45.602209 -94.172477 1084.76 31.00 1095.76
23 45.602210 -94.172439 1064.66 31.00 1095.66
24 45602223 -94.172440 1064.74 31.00 1095.74
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Name: PV array 5

Axis tracking: Fixed {no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation (ft)
1 45602151 -94.172538 1064.01 31.00 1095.01
2 45.601956 -94.172542 1063.71 31.00 1094.71
3 45.601956 -84.172601 1063.71 31.00 1094.71
4 45.601940 -94.172601 1063.78 31.00 1094.78
5 45.601940 -94.172694 1063.71 31.00 1094.71
6 45601966 -94.172732 1063.58 31.00 1094.58
7 45.602088 -94.172731 1064.19 31.00 1095.19
8 45.602088 -94.172709 1064.02 31.00 1095.02
9 45.602155 -94.172709 1064.04 31.00 1095.04
10 45.602155 -94.172538 1064.01 31.00 1095.01

Name: PV array 6

Axis tracking: Fixed {no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation (ft)
1 45.602091 -94.172850 1065.90 31.00 1096.90
2 45.602078 -84.172850 1065.91 31.00 1096.91
y 3 45.602079 -84.172884 1065.69 31.00 1096.69
4 45.602036 -94.172885 1065.66 31.00 1096.66
g 45.602036 -94.172839 1066.06 31.00 1097.06
[ 45.602010 -84.172843 1065.99 31.00 1096.99
7 45.602007 -94.172910 1065.26 31.00 1096.26
1 8 45.601973 -94,172907 1064.92 31.00 1095.92
9 45.601980 -94.172765 1063.84 31.00 1094.94
10 45.602097 -94.172768 1064.86 31.00 1095.86
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Name: PV array 7

Axis tracking: Fixed (no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°)
1 45.601929 -94.172229
2 45.601931 -94.172015
3 45.601765 -94.172018
4 45.601764 -94.1721786
5 45.601800 -84.172174
6 45.601817 -94.172230

Name: PV array 8

Axis tracking: Fixed (no rolation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (*) L ongitude (%}
1 45.601695 -94.172239
2 45.601557 -94.172238
3 45.601559 -94.171300
4 45.601709 -94.171902
5 45.601709 -94.172210
6 45.601694 94172212

Ground elevation (ft}

1067.11
1068.25
1069.55
1068.53
1068.40
1068.24

Height above ground (ft}

16.00
16.00
16.00
16.00
16.00
16.00

Total elevation (ft)

1083.11
1084.25
1085.55
1084.53
1084.40
1084.24

Ground elevation (ft)

1068.90
1069.29
1071.00
1070.19
1068.92
1069.09

Helght above ground (ft)

25.00
25.00
25.00
25.00
25.00
25.00

Total elevation (ft)

1093.90
1094.29
1096.00
1095.19
1093.92
1094.09
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Name: PV array 9

Axis tracking: Fixed {no rotation)

Tilt: 8.5°

Orientation: 180.0°

Rated power: -

Panel material: Smooth glass with AR coating
Reflectivity: Vary with sun

Slope error: correlate with material

Vertex Latitude (°) Longitude (°) Ground elevation {ft} Height above ground (ft) Total elevation (ft)
1 45601451 -94.172214 1069.60 16.00 1085.60
2 45601368 -94.172216 1070.04 16.00 1086.04
3 45.601369 -94.172092 1071.03 16.00 1087.03
4 45601393 -94.172094 1070.88 16.00 1086.88
5 45.601392 -94.172155 1070.36 16.00 1086.36
6 45.601430 -94.172156 1070.11 16.00 1086.11
7 45.601429 -94.172184 1069.94 16.00 1085.94
8 45.601454 -94.172184 1069.86 16.00 1085.86

Route Receptors

Name: Route 1 - 11th Street North
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (*) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation (ft)
1 45.602574 -94.181851 1059.30 4.00 1063.30
2 45.602664 -94.174899 1075.36 4.00 1079.36
3 45.602709 -94.173236 1068.14 4.00 1072.14
4 45.602691 -94.164292 1092.68 4.00 1096.69
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Name: Route 2 - 6th Ave North
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (ft} Height above ground (ft} Total elevation (ft)
1 45.599448 -84.170225 1077.78 4.00 1081.78
2 45.602684 -94.170214 1066.52 4.00 1070.52

Name: Route 3 - 4 Half Ave North
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (°) Ground elevation (ft) Height above ground (ft) Total elevation (ft)

1 45.599417 -94.173227 1066.14 4.00 1070.14

2 45.602667 -94.173281 1067.73 4.00 1071.73
wmEBRSE»
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Name: Route 4 - N Benton Dr

Path type: Two-way

Observer view angle: 50.0°

Vertex

W N -

Latitude (°)

45.594914
45.596078
45.599869
45.602892

Longitude (°)

-94.174634
-94.176490
-94.183625
-94.187624

Name: Route 5 - Great River Rd Overpass

Path type: Two-way

Observer view angle: 50.0°

Vertex

A
s Forge

Latitude (*)

45.596039
45.599124
45.602269

Longitude (*)

-94.190287
-94.187948
-94,185555

Ground elevation (ft)

1016.85
1017.22
1016.56
1029.40

Height above ground (ft)

4.00
4.00
4.00
4.00

Total elevation (ft)

1020.85
1021.22
1020.56
1033.40

Ground elevation (ft)

1033.34
1011.28
1046.42

Height above ground {ft)

20.00
20.0D0
20.00

Total elevation (ft)

1053.34
1031.28
1066.42
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Discrete Observation Point Receptors

Name 1D
OP1 1
oP2 2
OFP3 3
OP 4 4
OoPs 5
OP6 6
oP7 7
OP 8 8
OP9 9
OP 10 10
OP 11 11
orP12 12
OP 13 13
OP 14 14
OP 15 15
OP 16 16
OP 17 17
OP 18 18
OP 19 19
OP 20 20
oP 21 21
OP 22 22
OoP 23 23

Latitude (%)

45.603081
45.604821
45.596175
45.803665
45.603583
45.602157
45.602074
45.600483
45.600445
45.598051
45.597968
45597908
45.597825
45.597555
45.597555
45,599717
45.599649
45.601316
45.601203
45.601796
45.601676
45.600509
45,599916

Obstruction Components

Name: Obstruction 1 - Treeline
Top height: 32.8 ft

Vertex

AW N -

L
Z# Forge!

Latitude (°)

45.601962
45.600840
45.600704
45.600536

Longitude (°)

-94.175778
-94.175340
-94.177360
-94.174510
-94.174413
-94.175218
-94.175218
-94.175422
-94.175239
-94.174595
-94.174477
-94.172106
-84.171945
-94.167407
-24.167268
-94.165615
-94.165487
-94.166581
-94.166570
-94.169242
-94.169199
-94.159866
-94.159866

Elevation (ft)

1079.26
1091.91
1014.62
1083.98
1083.75
1 6;6.26
1074.58
1064.35
1064.80
1061.23
1064.52
1059.88
1058.29
1077.78
1077.57
1082.02
1083.71
1088.14
1087.26
1087.39
1089.89
1120.39
1115.64

Height (f)

500
5.00
5.00
5.00
15.00
5.00
15.00
5.00
15.00
5.00
15.00
5.00
15.00
5.00
15.00
5.00
15.00
5.00
15.00
5.00
15.00
25.00
25.00

Longitude (°)

-94.169381
-94.169440
-94.168839
-94.168855

Ground elevation (ft)

1080.07
1085.92
1088.52
1086.74
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Name: Obstruction 2 - Treeline
Top height: 32.8 ft

Vertex Latitude (°)

45.602369
45601423
45601142
45.600342
45.600046
45.600023

®D ;S W N -

Name: Obstruction 3 - Treeline
Top height: 32.8 ft

Vertex Latitude (°)
1 45.601437
45.600938
45.600686

‘gz
#LFO rge

Longitude (°) Ground elevation (ft)
-94.167064 1095.27
-94.166752 1090.54
-94.166940 1092.83
-94.166817 1083.04
-94.166790 1078.16
-94.167262 1075.60

Google

Longitude (°) Ground elevation (ft)
-94.173761 1068.74
-94.173691 1068.59
-94.173884 1062.00
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Name: Obstruction 4 - Treeline
Top height: 32.8 ft

Vertex

0 ~N A W N -

Name: Obstruction 5 - Treeline
Top height: 32.8 ft

W OND U RN - &
©
=3
®
»

-
(=]

-‘,::,i;_- ;

Latitude (*)

45.602641
45.602300
45.602112
45601917
45.601820
45.601508
45.601463
45.600870

Latitude (°)

45.601431
45.801277
45.601401
45601543
45601945
45.601581
45.601776
45.600646
45.599836
45.598185

Longitude (°)

-84.173503
-94.173879
-94.173916
-94.174168
-94.174544
-94.174453
-94.174142
-94.174148

1070.12
1077.59
1073.77
1072.37
1072.70
1070.72
1067.11
1068.05

Ground elevation (ft)

Longitude (°)

-94.174839
-94.176122
-94.176706
-94.177023
-94.178192
-94.179340
-94.179903
-94.182044
-94.182849
-94.179914

1062.84
1063.44
1067.09
1065.75
1065.80
1067.36
1063.37
1069.72
1037.76
1034.19

Ground elevation (ft)
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Name: Obstruction 6 - Treeline
Top height: 32.8 ft

Vertex Latitude (°) Longitude (°) Ground elevation (ft)
45601199 -94.174872 1059.29
45.600768 -94.174979 1062.52
3 45.600775 -94.175590 1065.18
y::l:l!
‘ig'Forge
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Glare Analysis Results

summary of Results no glare predicted

PV Array Tilt Orient Annual Green Glare Annual Yellow Glare Energy
° ° min hr min hr kWh

PV array 1 8.5 180.0 0 0.0 0 0.0 -
PV array 2 8.5 180.0 0 0.0 0 0.0

PV array 3 8.5 180.0 0 0.0 0 0.0 -
PV array 4 8.5 180.0 0 0.0 0 0.0 -
PV array 5 8.5 180.0 o 0.0 0 0.0 -
PV array 6 85 180.0 0 0.0 0 0.0 -
PV array 7 8.5 180.0 0 0.0 0 0.0 -
PV array B 8.5 180.0 0 0.0 0 0.0 -
PV array 9 8.5 180.0 0 0.0 ¢] 0.0 -

Total glare received by each receptor; may include duplicate times of glare from multiple reflective surfaces.

Receptor Annual Green Glare Annual Yellow Glare
min hr min hr
Route 1 - 11th Street 0 0.0 0 0.0
North
Route 2 - 6th Ave 0 0.0 0 0.0
North
Route 3 - 4 Half Ave 0 0.0 0 0.0
North
Route 4 - N Benton 0] 0.0 0 0.0
Dr
Route 5 - Great 0 0.0 0 0.0
River Rd Overpass
OP 1 0 0.0 0 0.0
OoP2 0 0.0 0 0.0
OP3 0 0.0 0 0.0
OP4 0 0.0 0 0.0
OP5 0 0.0 0 0.0
OPs6 0 0.0 0 0.0
OoP7 0 0.0 0 0.0
OoPs8 0 0.0 0 0.0
OP g 0 0.0 0 0.0
OP 10 0 0.0 0 0.0
OP 1 0 0.0 0 0.0
OP 12 0 0.0 0 0.0
OP 13 0 0.0 0 0.0
OP 14 0 0.0 0 0.0
OP 15 0 0.0 0 0.0
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Receptor

OP 16
OP 17
OP 18
OP 19
OP 20
OoP 21
OP 22
OP 23

‘u‘Fo rge

min

o 0O 0 O 0 O O O

Annual Green Glare

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Annual Yellow Glare

3
5

o 0 O O O O O ©

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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PV: PV array 1

Receptor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass ] 0.0
OP 1 0 0.0
opP2 0 0.0
OP3 0 0.0
OP 4 0 0.0
OP5 0 0.0
OP6 0 0.0
OoP7 o 0.0
OP 8 0 0.0
OP9 o 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 0 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 16 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
op 22 0 0.0
OP 23 0 0.0

PV array 1 and Route: Route 1 - 11th Street North

No glare found

PV array 1 and Route: Route 2 - 6th Ave North

No glare found

ﬂ‘Forge

Annual Yellow Glare

min

O 0O 0O O 0O 0O O 0 O 0 0 O O O O O O O O O O© O © © O C O ©

hr

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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PV array 1 and Route: Route 3 - 4 Half Ave North

No glare found

PV array 1 and Route: Route 4 - N Benton Dr

No glare found

PV array 1 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array l and OP 1
No glare found

PV array 1 and OP 2

No glare found

PV array 1 and OP 3

No glare found

PV array 1 and OP 4

No glare found

PV array 1 and OP 5

No glare found

PV array 1 and OP 6
No glare found

PV array 1 and OP 7
No glare found

PV array 1 and OP 8
No glare found

PV array 1 and OP 9
No glare found

PV array 1 and OP 10

No glare found

PV array 1 and OP 11

No glare found

salENER
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PV array 1 and OP 12

No glare found

PV array 1 and OP 13

No glare found

PV array 1 and OP 14

No gtare found

PV array 1 and OP 15

No glare found

PV array 1 and OP 16
No glare found

PV array 1 and OP 17

No glare found

PV array 1 and OP 18

No glare found

PV array 1 and OP 19

No glare found

PV array 1 and OP 20
No glare found

PV array 1 and OP 21

No glare found

PV array 1 and OP 22
No glare found

PV array 1 and OP 23
No glare found

s Forge
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PV: PV array 2

Receptor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP 1 0 0.0
OopP2 0 0.0
OP3 0 0.0
OP4 0 0.0
OoP5 0 0.0
OP6 0 0.0
OoP7 0 0.0
oPs8 0 0.0
OP9 o 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 0 0.0
OP 14 o 0.0
OP 15 0 0.0
OP 18 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
QP 20 0 0.0
OP 21 0 0.0
OP 22 o 0.0
OP23 0 0.0

PV array 2 and Route: Route 1 - 11th Street North

No glare found

PV array 2 and Route: Route 2 - 6th Ave North

No glare found

PV array 2 and Route: Route 3 - 4 Half Ave North

No glare found

saEEENES®
i forge

Annual Yellow Glare

3
5
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PV array 2 and Route: Route 4 - N Benton Dr

No glare faund

PV array 2 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 2 and OP 1
No glare found

PV array 2 and OP 2

Nao glare found

PV array 2 and OP 3

No glare found

PV array 2 and OP 4

No glare found

PV array 2 and OP 5
No glare found

PV array 2 and OP 6

No glare found

PV array 2 and OP 7

No glare found

PV array 2 and OP 8
No glare found

PV array 2 and OP 9
No glare found

PV array 2 and OP 10

No glare found

PV array 2 and OP 11

No glare found

PV array 2 and OP 12

No glare found
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PV array 2 and OP 13
No glare found

PV array 2 and OP 14

No glare found

PV array 2 and OP 15

No glare found

PV array 2 and OP 16
No glare found

PV array 2 and OP 17
No glare found

PV array 2 and OP 18

No glare found

PV array 2 and OP 19

No glare found

PV array 2 and OP 20
No glare found

PV array 2 and OP 21

No glare found

PV array 2 and OP 22

No glare found

PV array 2 and OP 23

No glare found
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PV: PV array 3

Receptor resulls ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 4] 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP 1 0 0.0
OP2 0 0.0
OP3 0 0.0
OP4 0 0.0
OP5 0 0.0
OP 6 0 0.0
OP7 0 0.0
OP 8 0 0.0
OP9 0 0.0
OP 10 0 0.0
OP 11 8] 0.0
OP 12 o 0.0
OP 13 0 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 18 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 o 0.0
OP 22 0 0.0
OP 23 o 0.0

PV array 3 and Route: Route 1 - 11th Street North

No glare found

PV array 3 and Route: Route 2 - 6th Ave North

No glare found

PV array 3 and Route: Route 3 - 4 Half Ave North

No glare found
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PV array 3 and Route: Route 4 - N Benton Dr

No glare found

PV array 3 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 3 and OP 1

No glare found

PV array 3 and OP 2
No glare found

PV array 3 and OP 3

No glare found

PV array 3 and OP 4

No glare found

PV array 3 and OP 5

No glare found

PV array 3 and OP 6

No glare found

PV array 3 and OP 7

No glare found

PV array 3 and OP 8
No glare found

PV array 3 and OP 9
No glare found

PV array 3 and OP 10

No glare found

PV array 3 and OP 11

No glare found

PV array 3 and OP 12

No glare found
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PV array 3 and OP 13
No glare found

PV array 3 and OP 14
No glare found

PV array 3 and OP 15

No glare found

PV array 3 and OP 16

No glare found

PV array 3 and OP 17
No glare found

PV array 3 and OP 18

No glare found

PV array 3 and OP 19

No glare found

PV array 3 and OP 20

No glare found

PV array 3 and OP 21
No glare found

PV array 3 and OP 22

No glare found

PV array 3 and OP 23

No glare found
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PV: PV array 4

Receptor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP 1 0 0.0
OP2 0 0.0
OP3 0 0.0
OP 4 0 0.0
OP5 0 0.0
OP & 0 0.0
OoP7 0 0.0
OP 8 0 0.0
OP9 0 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 0 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 16 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 0 0.0
oP 23 0 0.0

PV array 4 and Route: Route 1 - 11th Street North

No glare found

PV array 4 and Route: Route 2 - 6th Ave North
No glare found

PV array 4 and Route: Route 3 - 4 Half Ave North

Na glare found
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PV array 4 and Route: Route 4 - N Benton Dr

No glare found

PV array 4 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 4 and OP 1
No glare found

PV array 4 and OP 2

No glare found

PV array 4 and OP 3
No glare found

PV array 4 and OP 4

No glare found

PV array 4 and OP 5

No glare found

PV array 4 and OP 6

No glare found

PV array 4 and OP 7

No glare found

PV array 4 and OP 8
No glare found

PV array 4 and OP 9

No glare found

PV array 4 and OP 10

No glare found

PV array 4 and OP 11

No glare found

PV array 4 and OP 12

No glare found
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PV array 4 and OP 13

No glare found

PV array 4 and OP 14

No glare found

PV array 4 and OP 15

No glare found

PV array 4 and OP 16

No glare found

PV array 4 and QP 17

No glare found

PV array 4 and OP 18

No glare found

PV array 4 and OP 19
No glare found

PV array 4 and OP 20

No glare found

PV array 4 and OP 21

No glare found

PV array 4 and OP 22

No glare found

PV array 4 and OP 23

No gtare found
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PV: PV array 5

Receptor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP1 0 0.0
OP2 0 0.0
OP3 0 0.0
OP4 0 0.0
QP 5 0 0.0
OPé& 0 0.0
OP7 0 0.0
oP 8 0 0.0
OP9 0 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 0 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 18 0 0.0
CP 17 0 0.0
CP 18 0 0.0
CP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 0 0.0
OP 23 0 0.0

PV array 5 and Route: Route 1 - 11th Street North

No glare found

PV array 5 and Route: Route 2 - 6th Ave North

No glare found

PV array 5 and Route: Route 3 - 4 Half Ave North
No glare found
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PV array 5 and Route: Route 4 - N Benton Dr

No glare found

PV array 5 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 5 and OP 1
No glare found

PV array 5 and OP 2
No gtare found

PV array 5 and OP 3
Na glare found

PV array 5 and OP 4
No glare found

PV array 5 and OP 5
No glare found

PV array 5 and OP 6

No glare found

PV array 5 and OP 7
No glare found

PV array 5 and OP 8

No glare found

PV array 5 and OP 9

No glare found

PV array 5 and OP 10

No glare found

PV array 5 and OP 11

No glare found

PV array 5 and OP 12

No glare found
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PV array 5 and OP 13
No glare found

PV array 5 and OP 14

No glare found

PV array 5 and OP 15

No glare found

PV array 5 and OP 16

No glare found

PV array 5 and OP 17

No glare found

PV array 5 and OP 18

No glare found

PV array 5 and OP 19
No glare found

PV array 5 and OP 20

No glare found

PV array 5 and OP 21
No glare found

PV array 5 and OP 22
No glare found

PV array 5 and OP 23

No glare found
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PV: PV array 6

Receplor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP1 0 0.0
OoP2 o 0.0
OP3 0 0.0
OP 4 0 0.0
OP5 0 0.0
OPé6 0 0.0
OP7 0 0.0
OPs8 0 0.0
OP9 0 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 0 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 186 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 0 0.0
OP 23 0 0.0

PV array 6 and Route: Route 1 - 11th Street North

No glare found

PV array 6 and Route: Route 2 - 6th Ave North

No glare found

PV array 6 and Route: Route 3 - 4 Half Ave North

No glare found
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PV array 6 and Route: Route 4 - N Benton Dr

No glare found

PV array 6 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 6 and OP 1
No glare found

PV array 6 and OP 2
No glare found

PV array 6 and OP 3

No glare found

PV array 6 and OP 4
No glare found

PV array 6 and OP 5

No glare found

PV array 6 and OP 6
No glare found

PV array 6 and OP 7

No glare found

PV array 6 and OP 8

No glare found

PV array 6 and OP 9

No glare found

PV array 6 and OP 10

No glare found

PV array 6 and OP 11

No glare found

PV array 6 and OP 12

No glare found
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PV array 6 and OP 13
No glare found

PV array 6 and OP 14

No glare found

PV array 6 and OP 15

No glare found

PV array 6 and OP 16

No glare found

PV array 6 and OP 17

No glare found

PV array 6 and OP 18

No glare found

PV array 6 and OP 19
No glare found

PV array 6 and OP 20

No glare found

PV array 6 and OP 21

No glare found

PV array 6 and OP 22
No glare found

PV array 6 and OP 23
No glare found
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PV: PV array 7

Recepitor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP 1 0 0.0
oP2 0 0.0
OP 3 0 0.0
OP4 0 0.0
OP5 0 0.0
CP6 0 0.0
OorP7 0 0.0
OF 38 0 0.0
OP 9 0 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 0 0.0
OP 14 1} 0.0
OP 15 0 0.0
OP 16 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 0 0.0
OP 23 0 0.0

PV array 7 and Route: Route 1 - 11th Street North

No glare found

PV array 7 and Route: Route 2 - 6th Ave North

No glare found

PV array 7 and Route: Route 3 - 4 Half Ave North

No glare found
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PV array 7 and Route: Route 4 - N Benton Dr

No glare found

PV array 7 and Route: Route 5 - Great River Rd Overpass

No glare found

PVarray7and OP 1
No glare found

PV array 7 and OP 2

No glare found

PV array 7 and OP 3

Mo glare found

PV array 7 and OP 4

No glare found

PV array 7 and OP 5
No glare found

PV array 7 and OP 6
No glare found

PV array 7 and OP 7
No glare found

PV array 7 and OP 8
No glare found

PV array 7 and OP 9
No glare found

PV array 7 and OP 10
No glare found

PV array 7 and OP 11
No glare found

PV array 7 and OP 12

No glare found
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PV array 7 and OP 13

No glare found

PV array 7 and OP 14

No glare found

PV array 7 and OP 15

No glare found

PV array 7 and OP 16
No glare found

PV array 7 and OP 17

No glare found

PV array 7 and OP 18

No glare found

PV array 7 and OP 19

No glare found

PV array 7 and OP 20

No glare found

PV array 7 and OP 21
No glare found

PV array 7 and OP 22

No glare found

PV array 7 and OP 23
No glare found
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PV: PV array 8

Receptor results ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North 0 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass 0 0.0
OP 1 0 0.0
OP 2 0 0.0
OP 3 0 0.0
OP4 0 0.0
OP5 0 0.0
OP 6 0 0.0
OP7 0 0.0
OP8 0 0.0
OP9 0 0.0
OP 10 0 0.0
OP 11 0 0.0
OP 12 0 0.0
OP 13 o] 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 18 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 o 0.0
OP 23 0 0.0

PV array 8 and Route: Route 1 - 11th Street North

No glare found

PV array 8 and Route: Route 2 - 6th Ave North
No glare found

PV array 8 and Route: Route 3 - 4 Half Ave North

No glare found
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PV array 8 and Route: Route 4 - N Benton Dr

No glare found

PV array 8 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 8 and OP 1

No glare found

PV array 8 and OP 2
No glare found

PV array 8 and OP 3

Nao glare found

PV array 8 and OP 4

No glare found

PV array 8 and OP 5

No glare found

PV array 8 and OP 6

No glare found

PV array 8 and OP 7

No glare found

PV array 8 and OP 8

No glare found

PV array 8 and OP 9
No glare found

PV array 8 and OP 10

No glare found

PV array 8 and OP 11

No glare found

PV array 8 and OP 12

No glare found
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PV array 8 and OP 13
No glare found

PV array 8 and OP 14

No glare found

PV array 8 and OP 15

No glare found

PV array 8 and OP 16

No glare found

PV array 8 and OP 17

No glare found

PV array 8 and OP 18

No glare found

PV array 8 and OP 19
No glare found

PV array 8 and OP 20

No glare found

PV array 8 and OP 21
No glare found

PV array 8 and OP 22

No glare found

PV array 8 and OP 23

No glare found
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PV: PV array 9

Receptor resuits ordered by category of glare

Receptor Annual Green Glare

min hr
Route 1 - 11th Street North 0 0.0
Route 2 - 6th Ave North o 0.0
Route 3 - 4 Half Ave North 0 0.0
Route 4 - N Benton Dr 0 0.0
Route 5 - Great River Rd Overpass ] 0.0
OP 1 0 0.0
OoP2 0 0.0
OP3 0 0.0
OP 4 0 0.0
OoP5 0 0.0
OP 8 0 0.0
oP7 0 0.0
oP8 0 0.0
OoP9 0 0.0
OP 10 o 0.0
OP 11 0 0.0
OP 12 4} 0.0
OP 13 0 0.0
OP 14 0 0.0
OP 15 0 0.0
OP 16 0 0.0
OP 17 0 0.0
OP 18 0 0.0
OP 19 0 0.0
OP 20 0 0.0
OP 21 0 0.0
OP 22 a 0.0
OP 23 0 0.0

PV array 9 and Route: Route 1 - 11th Street North

No glare found

PV array 9 and Route: Route 2 - 6th Ave North

No glare found

PV array 9 and Route: Route 3 - 4 Half Ave North

No gtare found
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PV array 9 and Route: Route 4 - N Benton Dr

No glare found

PV array 9 and Route: Route 5 - Great River Rd Overpass

No glare found

PV array 9 and OP 1
No glare found

PV array 9 and OP 2
No glare found

PV array 9 and OP 3

No glare found

PV array 9 and OP 4

No glare found

PV array 9 and OP 5

No glare found

PV array 9 and OP 6

No glare found

PV array 9 and OP 7

No glare found

PV array 9 and OP 8
No glare found

PV array 9 and OP 9
No glare found

PV array 9 and OP 10
No glare found

PV array 9 and OP 11

No glare found

PV array 9 and OP 12

No glare found

T iForge Page 42 of 44



PV array 9 and OP 13

No glare found

PV array 9 and OP 14

No glare found

PV array 9 and OP 15

Nao glare found

PV array 9 and OP 16
No glare found

PV array 9 and OP 17
No glare found

PV array 9 and OP 18
No glare found

PV array 9 and OP 19

No glare found

PV array 9 and OP 20

No glare found

PV array 9 and OP 21

No glare found

PV array 9 and OP 22
No glare found

PV array 9 and OP 23
No glare found

Hiforge

Page 43 of 44



Assumptions

"Green" glare is glare with low potential to cause an after-image (flash blindness) when observed prior to a typical blink response time.
"Yellow" glare is glare with potential to cause an after-image (flash blindness) when observed prior to a typical biink response time.

Times associated with glare are denoted in Standard time. For Daylight Savings, add one hour.

The algorithm does not rigorously represent the detailed geometry of a system; detailed features such as gaps between modules, variable
height of the PV array, and support structures may impact actual glare results. However, we have validated our models against several
systems, including a PV array causing glare to the air-traffic control tower at Manchester-Boston Regional Airport and several sites in
Albuquerque, and the tool accurately predicted the occurrence and intensity of glare at different times and days of the year.

Several V1 calculations utilize the PV array centroid, rather than the actual glare spot location, due to algorithm limitations. This may affect
results for large PV footprints. Additional analyses of array sub-sections can provide additional information on expected glare. This primarily
affects V1 analyses of path receptars.

Random number computations are utilized by various steps of the annual hazard analysis algorithm. Predicted minutes of glare can vary
between runs as a result. This limitation primarily affects analyses of Observation Point receptors, including ATCTs. Note that the SGHAT/
ForgeSolar methodology has always relied on an analytical, qualitative approach io accurately determine the overall hazard (i.e. green vs.
yellow) of expected glare on an annual basis.

The analysis does not automatically consider obstacles (ither man-made or natural) between the observation points and the prescribed solar
instaliation that may obstruct observed glare, such as trees, hills, buildings, etc.

The subtended source angle (glare spot size) is constrained by the PV array footprint size. Partitioning large arrays into smaller sections will
reduce the maximum polentia! subtended angle, potentially impacting results if actual glare spots are larger than the sub-array size. Additional
analyses of the combined area of adjacent sub-arrays can provide more information on potential glare hazards. (See previous point on related
limitations.}

The variable direct normal irradiance (DNI) feature (if selected) scales the user-prescribed peak DNI using a typical clear-day irradiance profile.
This profile has a lawer DNI in the mornings and evenings and a maximum at solar noon. The scaling uses a clear-day irradiance profile based
on a normalized time relative to sunrise, solar noon, and sunset, which are prescribed by a sun-position algorithm and the latitude and longitude
obtained from Google maps. The actual DN} on any given day can be affected by cloud cover, atmospheric attenuation, and other
environmental factors.

The ocular hazard predicted by the tool depends on a number of environmental, optical, and human factors, which can be uncertain. We
provide input fields and typical ranges of values for these factors so thal the user can vary these parameters to see if they have an impact on
the results. The speed of SGHAT allows expedited sensitivity and parametric analyses.

The system output calculation is a DNI-based approximation that assumes clear, sunny skies year-round. It should not be used in place of more
rigorous modeling methods.

Hazard zone boundaries shown in the Glare Hazard plot are an approximation and visual aid based on aggregated research data. Actual ocular
impact ouicomes encompass a continuous, not discrete, spectrum.

Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may differ.

Refer to the Help page at www.forgesolar.com/help/ for assumptions and limitations niot listed here.

Default glare analysis parameters and observer eye characteristics (for reference only):

+ Analysis time interval: 1 minute

= QOcular transmission coefficient: 0.5

+ Pupil diameter: 0.002 meters

+ Eye focal length: 0.017 meters

+ Sun subtended angle: 9.3 milliradians

© Sims Industries d/b/a ForgeSolar, All Rights Reserved.
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