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1.  Letter Of Intent Explaining Proposed Use 
 
 

     Farmers Electric Cooperative (FEC) is seeking approval of a conditional use 
permit to construct and operate a ground-mounted, fixed-mount photovoltaic 
solar electricity generating system on the west side of Highway 1, approximately 
1,900 south of 500th St. SW in Johnson County. 
     The project is designed to have a generating capacity of 998 KW DC, or about 
850 KW AC. It will power about 220 homes annually. The electricity produced will 
be placed on the local electric distribution system and used by residents of 
Johnson, Iowa, and Washington Counties. Panels will be a minimum of 18 inches 
above the ground, reaching a height of about 9 feet. This passive facility will not 
produce any discernible noise and will co-exist with the surrounding area. If 
required, FEC proposes to install a landscape buffer along the east side of the 
site that runs along Highway 1. 
     The solar installation will be 3.5 acres on a 6.4 acre parcel. FEC will install an 
8-foot wire woven fence with no barb wire, as required by county regulations, 
around the entire perimeter. Any existing fence will be removed. The bottom 42” 
of wire mesh has openings of 7” X 6”. ‘Warning/No Trespassing’ signs will be 
mounted every 250’. 
     The construction and operation of the facility will not require any public 
facilities or services. The project is accessible from Highway 1. The Iowa DOT 
has granted an entrance permit across from the existing house, permit # 2023-
52-0-2, attached to this application. No grading – other than a driveway – will be 
required on this site. Once construction is completed, there will be minimal traffic 
at the site, with physical visits at least once a month by FEC personnel. The solar 
panels being used have an anti-reflective coating. 
     A review by Hart-Frederick has indicated this property has been used for 
crops since at least the late 1800’s, and no history of structures exist. A gravel 
driveway, with less than 3,000 square feet of gravel in the property is planned. 
FEC is working with the Bee And Butterfly Habitat Fund to seed the acreage with 
pollinator habitat. This cover will improve soil and retention. FEC will report to the 
county on an annual basis for the first 5 years on habitat maintenance, then a 
reduced amount at the Zoning Administrator’s discretion. At the end of its 30 – 40 
year expected life, this site could be repowered, or returned to its previous 
agricultural use. If the permit is approved, FEC will work with Johnson County to 
ensure all standards and regulations are followed. 
     Once construction is complete and the site is energized, FEC will be able to 
monitor from off-site, but there will still be tasks needed to be performed on-site; 
maintenance of landscaping, ground cover, and normal maintenance of the 
system. If the system ceases to be in operation for one year, FEC will have one 
year to decommission the site and notify the Zoning Administrator when the 
system is fully decommissioned. 
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     Farmers Electric has been recognized nationally for our existing solar 
infrastructure, specifically renewable generated watts per member and 
percentage of members that have renewables. This site will enable FEC to 
increase its renewable generation from 15% of annual sales of kilowatthours to 
approximately 23%; at the same time reducing our dependance on our wholesale 
suppliers by purchasing less out-of-state energy and lowering our demand. We 
appreciate your time and consideration. 
      
 
Tim Heisdorffer 
General Manager 
Farmers Electric Cooperative 
(O) (319) 683-2510 
(C) (319) 325-7513 
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2.  Operation And Maintenance Plan 
 
The solar facility will be monitored from our Frytown office. Routine inspections and 
maintenance will occur as needed. Life of the installation is 30 – 40 years. 
 
 
 
Item                                    Service Description                                        Frequency 
 
1.               Remote monitoring.                                                                        Daily 
 
2.               Responding to inverter/system faults. Replacing blown             As needed 
                  fuses on inverters, shorts, grounding issues, communication 
                  issues with inverters. Replacing failed inverters. 
 
3.               Following safety protocols to shut down system for repairs       As needed 
                  And replacement of equipment. Verify the system can be  
                  safely re-energized.  
 
4.               Maintain and monitor transformer, metering, disconnects,         As needed 
                  and breakers.                                               

                             
                                                  Preventive Maintenance 
 
      1.              Visually inspect entire solar site. Record and correct issues.      Annually 
 
      2.              Visually and with infrared camera, inspect solar panels and       Annually 
                       connections.  
 
      3 .             Following high-wind events, visually inspect all panels, rails,     As needed 
                       and racking to insure properly affixed. 
 
      4.              Visual inspection of all wiring and grounding.                              Annually 
 
      5.              Visual inspection of all conduit and points of connection.            Annually 
 
      6.              Verify AC and DC disconnections are free of damage,                Annually 
                       corrosion, and operate as they should.    
 
      7.              Inspect interior of inverters and air filters for dirt and moisture,   Annually 
                       correct any issues.                               
 
      8.              Maintain the grounds. Monitor and correct any erosion.             As needed 
                       Maintain gravel and driveway. Control weeds. Water tree line.  
                       Maintain ground cover in accordance with the vegetation  
                       and agricultural mitigation plans.  

 
9.              Maintain reports covering performance results compared to       Annually 
                 estimates, maintenance performed, and inspections  
                 performed. 
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Annual Reports 
 

1.               Power generated. Monthly kilowatthour readings reported once per year                   
                  by January 15th to Johnson County. 
 
2.               Vegetative management reports annually by December 31st detailing any                               
                  ground maintenance activities performed during the year for the first 5                                                               
                  years, then less frequently at the discretion of the zoning administrator. 
 
 
 

3.  Decommissioning and Site Reclamation Plan 
 
     The estimated life of the solar farm is 30 to 40 years, after which it can be re-
powered or returned to agricultural use. Owner will be responsible for all 
decommissioning costs. Within 12 months after the project has not generated 
electricity for a continuous 1 year period, the owner will remove all above-grade 
infrastructure. Below grade infrastructure will be removed to a dept of 36 inches. 
Most equipment will be recyclable materials such as steel, aluminum, glass, and 
copper. Items will be recycled if feasible. Non-recyclable materials will be disposed 
off-site following rules and regulations. Driveway, fencing, and landscaping will 
remain for future use by the landowner. 
 
1. Solar Panels 

All panels will be disconnected from the electrical system and unfastened from 
the racking. Panels will be recycled off-site, sold to a third party, or donated for 
use elsewhere. 

 
2. Racking System 

The supporting racking and driven posts will be disassembled and holes 
backfilled. They will be taken off-site and recycled, sold to a third party, or 
donated for use elsewhere. 

 
      3.   Electrical And Other Equipment 
            All electrical equipment including inverters, poles, above-grade wiring, 
            transformers, and disconnects will be dismantled and removed. Wiring and    
            conduit up to 36 inches deep will be removed to restore for agricultural use.       
            Deeper materials will be abandoned in place. Inspections throughout the  
            decommissioning process will help avoid oil leaks. Equipment will be recycled,  
            sold to a third party, or donated. 
 
      4.   Concrete Pads 
            Concrete pads will be broken up and debris will be removed from site. 
 
      5.   Site Grading 
            Area disturbed from decommissioning will be graded to comply with stormwater  
            and soil erosion regulations. Disturbed areas may be seeded with grasses or     
            crops to establish vegetation. 
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4.  Stormwater Management Plan 
 

     Johnson County requires any site with over 5,000 square feet of impervious area 
have a stormwater management plan. Total impervious area on this site will be no more 
than 2,400 square feet, therefore a stormwater management plan is not required. See 
site plan for area covered. 
 
 

5.  Glare Mitigation 
 

     According to Mike in the Iowa City Airport manager’s office, the approach zone for the 
Iowa City airport is 1,000 feet, the distance from the airport to the solar field is 10.2 
miles. The panels installed will have an anti-reflective coating. See the glare study report 
attached later in this application. 
 
 

6.  Ground Cover Plan 
 
     The field of the solar site is currently planted in soybeans. This crop will be harvested 
before the construction process commences. If the Conditional Use Permit is granted at 
the monthly meeting on September 20th, material will be ordered and will take 6 – 7 
weeks to arrive. Ground cover seed mixes will be seeded no later than November. The 
project will not extend multiple planting seasons, taking approximately 4 months from 
start to finish. 
     See attachments below for 2 seed mixtures for ground cover provided by The Bee 
And Butterfly Habitat Fund specific to the state of Iowa. These mixes have not been 
treated with insecticides. The first mix listed is a fescue/bluegrass/clover blend that will 
be under and directly in front of the solar rows. The second is a monarch mix that will be 
seeded on the buffers around the perimeter of the panels. Placement is shown on page 
2 of the site plan.   
     In the first year, when plants in the monarch mix plot reach a height of about 20” – 
28”, it will be mowed to a height of 10”, this may need to be done 3 – 4 times the first 
year. By year two, the monarch mix should be established well enough to not need 
mowing. FEC may need to apply Clethodim by the spring of year two to control grasses 
that may be trying to overtake the plot.  
     Top soil will not be removed during development of the site. 
 

Array Fescue - 
Bluegrass - Clover Blend for Solar - 2022.pdf                        

IA Monarch Mix 
2022.pdf  

 
     Following a review of the two types of seed mixes by Dave Wehde with Johnson 
County Conservation, the following seeds will be withdrawn from the Monarch Mix for 
reasons detailed on the right of each listing. Elsa Gallagher, biologist and the Habitat 
Program Director for the Bee And Butterfly Habitat Fund, states there’s no problem 
removing these seeds from the mix.  
 

 Blanket Flower (Gaillard  ristate)                                                    Not Native to Iowa 
 Clasping Coneflower (Rudbeckia amplexicaulis)                         Not Native to Iowa 
 Deer Vetch (Acmispon americanus)                                              Native to far Western Iowa 
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 Plains Coreopsis (Coreopsis tinctoria)                                           Not Native to Iowa 
 Upright Coneflower (Ratibida columnifera)                                 Native to far Western Iowa 

 
     If landscaping is required, Farmers Electric intends to plant Thuja Junior Green Giant 
Arborvitae trees or similar. These trees grow at a rate of 3’ – 5’ per year; at the end of 
year three they’ll be approximately 9’ tall. At maturity, these trees grow to a height of 20’ 
and width of 5’. See example on the next page. A planting that has a lower height at 
maturity is necessary to maintain distance from the overhead electric transmission line 
that runs along the same route. Farmers Electric proposes only planting along the east 
side of the property that runs along Highway 1. The west and south property lines are 
next to crop fields, the north property line is adjacent to an AT&T property with no daily 
personnel. 
     Farmers Electric will report to the county the ground cover maintenance activities 
annually for the first 5 years by December 31st of each year, then the frequency reduced 
with the approval of the Zoning Administrator. Vegetation that does not establish or dies 
during the life of the project will be replaced. Regular maintenance on ground cover will 
extend for the life of the facility. FEC will follow guidelines established in a handbook 
provided by The Bee And Butterfly Fund ‘Pollinator Habitat : Establishment & 
Management Guide’.  
polinator_habitat_guide_-_2021.pdf (beeandbutterflyfund.org) 
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       Thuja Junior Green Giant Arborvitae    
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7.  Emergency Operations Procedures 
 

     There will one access point to the solar farm, the driveway with a locked sliding gate. 
Each inverter is equipped with a separate AC and DC disconnect. Each inverter will be 
fed by a 3-phase AC disconnect switch (non-fused). Each AC disconnect will be fed from 
a 3-phase breaker from a breaker box positioned between the disconnect switch and the 
transformer. The transformer will be in the solar farm, being fed from a cabinet 
positioned outside the solar farm. 
     If for maintenance or emergency situations, the shutdown procedure is as follows: 
 
1) Place the inverter DC disconnect switch in the ‘off’ position. 
2) Place the inverter AC disconnect switch in the ‘off’ position. 
3) Place handle on the AC disconnect in the ‘off’ position. 
4) Place the breaker in the breaker panel assigned to that inverter in the breaker in the 
‘off’ position. 
 
     If an emergency situation requires an immediate shutdown for the entire farm: 
 
1) Shut each breaker off in both breaker panels. 
2) Transformer may then be de-energized from the cabinet positioned outside the solar    
farm. 
 
     In all cases, FEC personnel will be the only authorized persons to operate equipment. 
A sign will be posted at the entrance with Farmers Electric Cooperative’s name (the 
owner and operator), phone number, 911 address, and GPS coordinates. 
     The emergency contact is the site operator. In any emergency at any time call the 
number below. 

Farmers Electric 
1959 Yoder Ave. SW 

Kalona, IA 52247 
319-683-2510 

 
     Annual training in January will be provided to area fire departments and Johnson 
County Emergency Management for the first 5 years of operation of the site. After 5 
years, training will be provided annually if requested by the Emergency Management 
Agency. 
 
Johnson County Emergency Management                          Kalona Fire Department 
4529 Melrose Ave.                                                              310 5th St. 
Iowa City, IA 52246                                                            Kalona, IA 52247 
 
 
Hills Fire Station             Iowa City Fire Department          Wellman Fire Department 
90 1st St.                          410 E. Washington St.                  95 3rd St. 
Hills, IA 52235               Iowa City, IA 52240                     Wellman, IA 52356 
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8.  Agricultural Impact Mitigation Plan 
 
Project Overview:  
     Material Used; 
                 1000 KVA transformer 
                 2 – Eaton 3-phase breaker panels 
                 13 – Solectria PVI 60 kw inverters 
                 13 – 200A – 480V AC disconnects 
                 1834 – SAAE HT-72-18X- 545W bi-facial solar modules 
                 1 – Terrasmart 30-degree fixed ground mount racking   
 
     The ground cover, landscaping, and decommissioning plans all work in conjunction 
with the agricultural impact mitigation plan and all will be adhered to. There are no 
sensitive areas identified on site, as found by the sensitive areas report. Once the 
Conditional Use Permit is granted, materials will be ordered. Material will take 
approximately 6-7 weeks to arrive on site. Once construction commences, it will take 
about 120 days until completion, roughly from November 2023 through February 2024. 
     No grade work is necessary for this site. Any dirt disturbed during trenching for 
underground electric lines or conduit installation will be backfilled in same. Construction 
will begin after the current soybean crop has been harvested. The bean stubble and stover 
will act as ground cover until ground cover seeding is conducted in November. See on 
next page top soil depth as tested by Hart-Frederick. 
     The previous owner of the property has never installed tile on this site, nor is he aware 
of any current tile in place. If tile is discovered during the construction process, it wll be 
repaired by FEC. 
     A dumpster will be on site for any packing materials, garbage, or debris created during 
the construction phase.  
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9. Topsoil Depth and Map 
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10.  Erosion and Sediment Control Plan 
 
     No soil will be disturbed during the construction process. As any other similar 
agricultural row crop field, soybean stubble and stover will cover the field going into 
winter following harvest, and as stated in the ground cover plan, seeding will take place 
by the end of November of this year.  
     If needed, a concrete washout area will be determined before construction. 
Manufactured washout containment may be in the form of a collection bag, box, or 
container. Prohibited products include silt fences, hay bales, unlined embankments or any 
other pratice that allows containment leakage. 
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11. List of Adjacent Landowners Within 500 Feet 

A PDF file is attached on the bottom of this page that contains signed statements from 
landowners listed below stating they do not object to FEC’s intended use of the property as a 
solar site. 

Gerald Hartzler 
Mary Lamoreux-Hartzler 

5090 HWY 1 SW 
Kalona, IA 52247 

 

Mark & Rosemary Slabaugh 
2049 500th St. SW 
Kalona, IA 52247 

 

Rudy Brenneman 
1142 Puxico Rd. 
Percy, IL 62272 

 
 

Marlin Miller 
M & M Trust 

2275 520th St. SW 
Kalona, IA 52247 

 
 

Daryl D. & Viola M. Slabaugh 
2895 500th St. SW 

Iowa City, IA 52240 
 
 

Aquila Brenneman 
2330 500th St. SW 
Kalona, IA 52247 

'Do Not Object' 
Signatures.pdf  
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Subject:     Approval of Access Permit

This letter is notification that your request to establish an access connection along primary highway
IA 1 N has been approved.

As the applicant of record, you are responsible for compliance with the terms and conditions set forth
in this permit. In particular, the prescribed traffic control measures must be adhered, ANSI 107 Class
2 high visibility apparel must be worn by all personnel within the highway right-of-way and unless
otherwise specified, work hours shall be between 30 minutes after sunrise and 30 minutes before
sunset. Finally, a copy of the entire approved permit shall be available at the job site at all times for
examination by Department officials.

Prior to commencing work, a 48 hour notice is required. Please contact the DOT representative
below:

Johnny Shanahan
Garage Supervisor
2600 Coral Ridge Ave.
Coralville, IA 52241
319-330-9063
johnny.shanahan@iowadot.us

Upon completion of your entrance, final field inspection shall be completed. Please call me to
schedule this final inspection at your earliest convenience. If you should have any questions, please
do not hesitate to contact me.

Farmers Electric Cooperative - Kalona

1959 Yoder Ave. SW

Kalona, IA 52247

Dear  Applicant,

Best regards,

Arielle Muench

Engineering Operations Technician

319-730-1533

9/5/2023

Expiration Date:

County:

Primary Highway:

Permit Number:

09/06/2024

Johnson (52)

IA 1 N

2023-52-0-2

Enclosures

arielle.muench@iowadot.us

Office of Traffic and Safety

800 Lincoln Way Ames, IA 50010



Permit void if not constructed by:

Type U

September 05, 2023

All Directions

48

(1) 20 (2) 20

18

15

6 13

T78N

R08W

73

0.462

West

IA 1 N Johnson

Farmers Electric Cooperative -
Kalona
1959 Yoder Ave. SW
Kalona ,IA 52247
319-683-2510

Issued To:

September 06, 2024

SPECIAL REQUIREMENTS / STIPULATIONS

2023-52-0-2

LOCATION DATA ENTRANCE DETAIL

Pipe length (feet):

Radius(feet):

Pipe size (inches):

Access Width:

District: Section:

Township:

Range:

Reference Post:

Offset:

Side of road:

Highway: County:

Date of issue:

Permit Number :

Access Use :

Access Type :

Operational Restrictions :

YesPipe apron required:

Enclosures: Standard Terms and Conditions, EW-501, Farmers Electric Solar Farm
Driveway.pdf, BOA-23-28405 FEC Utility Scale Solar CUP (Frytown)(Filed
7.20.23).pdf, TC-202, TC-1, Request Confirmation Email.pdf

Utility access

Status

Permit to construct entrance from private property to primary highway

NEW ACCESS PERMIT



The applicant(s) agrees to construct the entrance as approved, the following stipulations shall govern.

A. GENERAL

Words and phrases herein, including acknowledgment hereof, shall be construed as in the singular or plural, and as
masculine, feminine, or neuter gender according to the context.

B. LIABILITY

C. NOTIFICATION, CONSTRUCTION, AND MAINTENANCE

Contact utility companies which may be located in the area of the proposed work. Contact should be made by calling
Iowa One Call at 1-800-292-8989, a minimum of 48 hours in advance of starting construction.

6. If required a culvert pipe under the entrance shall be constructed as shown in the corresponding attachment.

D. VISIBILITY REQUIREMENTS

All personnel in the highway right-of-way shall wear orange or strong yellow green ANSI 107 Class 2 apparel when exposed to
traffic or construction equipment. Orange or strong yellow green ANSI 107 Class E pants or shin reflectors/gaiters are also
required to be worn at night. Shin reflectors/gaiters shall have a minimum of two 2 inch (50mm) bands of retroflective material
spaced at least 6 inches (150 mm) apart. Background material shall extend at least 2 inches (50mm) above and below
retroflective bands and contiinue through the length of shin reflectors/gaiters. Shin reflectors/gaiters shall completely encircle
the leg and be worn on lower leg between knee and ankle.

1.

2. Stipulations and requirements contained herein are not intended to waive greater requirement of local zoning ordinances.

4.

Owner's attention is directed to the fact that private property may not be used so as to obstruct or encumber the public highway
right-of-way,

3.

A copy of the approved permit shall be available on the job site at all times for examination by Department officials.

5. Upon completion of the constructing of the entrance in compliance with the terms agreed upon in this document and
attachment, no changes in the entrance or its location shall be undertaken without the prior written approval of the Department.

6. The owner shall be responsible for all future maintenance costs associated with maintaining the access in a safe state of repair
from the outer shoulder of the primary highway to the right-of-way line.

In the future, should this entrance generate sufficient traffic to warrant a need for additional traffic control upon the primary road
system, costs for these improvements shall be the responsibility of the owner and shall be constructed in accordance with the
Department standards. These may include but would not be limited to the constructing of turn lanes and/or signalization.

7.

8. It is understood that all provisions herein relating to the construction, repair, or maintenance of the access shall be
binding on all successors or assigns of the owner.

9. If desired, the applicant may record the approved application.

1. The Owner(s) shall indemnify and save harmless the State of Iowa, its agencies and employees, from any and all causes
of action, suits at law or in equity, for losses, damages, claims, or demands, and from any and all liability and expense of
whatsoever nature, arising out of or in connection with Owner's use or occupancy of the public highway.

2. If the Owner(s) should fail to comply with any of the conditions and requirements of this agreement, the Department may
terminate it, whereupon the Owner(s) shall immediately remove any construction undertaken pursuant to this agreement
and restore the access(es) previously existing, and any rights granted the Owner(s) by this agreement shall end.

1. Before beginning any work in the highway right-of-way, it is the responsibility of the Owner(s) to:

a.

If the work requested in this application should cause a need to relocate or modify an existing utility, any cost
associated shall be as negotiated between the applicant and the utility owner.

b.

c. Contact the Department's Representative as noted in the approval letter, a minimum of 48 hours in advance of
intention to start construction.

2. Unless specifically noted in this application, all work performed within the right-of-way shall be restricted to a time frame
of 30 minutes after sunrise to 30 minutes before sunset.

3. The access, including drainage structure, grading, and surfacing, and entrance configuration shall be constructed by the
Owner at the Owner's expense, in accordance with the exhibit and attachments hereto, and in conformity with the
standard specifications of the Department of Transportation.

4. The construction, future repair, or maintenance of said entrance shall be carried on in such a way as not to interfere with,
or interrupt traffic on said highway, and the Owner shall take all reasonable precautions to protect and safeguard the lives
and property of any person or persons, on account of such construction, repair, or maintenance operation.

5. No filling will be permitted in the right-of-way primary road other than that necessary to construct the proposed entrance
or as specifically stated herein.

7. Applicant will take necessary precautions to prevent the tracking of dirt and mud onto the highway during construction. If
such tracking occurs, the applicant will remove the material by general acceptable practices as soon as possible but not
later than the end of the working day.

Standard Terms and Conditions
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Misc. Analysis Settings

Summary of Results Glare with low potential for temporary after-image predicted

PV Name Tilt Orientation "Green" Glare "Yellow" Glare Energy Produced

deg deg min min kWh

PV array 1 30.0 180.0 798 0 -

FEC Site MS

FEC MS

Created Sep 06, 2023
Updated Sep 06, 2023
Time-step 1 minute
Timezone offset UTC-6
Minimum sun altitude 0.0 deg
Site ID 99538.17362

Project type Basic
Project status: active
Category 500 kW to 1 MW
(1,000 kW / 8 acre limit)

DNI: varies (1,000.0 W/m^2 peak)
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: Version 2
Enhanced subtended angle calculation: On

ForgeSolar

https://www.forgesolar.com/
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Component Data

PV Array(s)

Total PV footprint area: 2.5 acres

Name: PV array 1
Footprint area: 2.5 acres
Axis tracking: Fixed (no rotation)
Tilt: 30.0 deg
Orientation: 180.0 deg

Rated power: -
Panel material: Smooth glass without AR coating
Vary reflectivity with sun position? Yes
Correlate slope error with surface type? Yes
Slope error: 6.55 mrad

Vertex Latitude Longitude Ground elevation Height above ground Total elevation

deg deg ft ft ft

1 41.562110 -91.713262 749.28 6.00 755.28

2 41.562106 -91.714003 748.36 6.00 754.36

3 41.564210 -91.713917 773.17 6.00 779.17

4 41.564204 -91.713510 768.88 6.00 774.88

5 41.563634 -91.713504 777.04 6.00 783.04
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2-Mile Flight Path Receptor(s)

Name: FP 1
Description:
Threshold height : 50 ft
Direction: 70.3 deg
Glide slope: 3.0 deg
Pilot view restricted? Yes
Vertical view restriction: 30.0 deg
Azimuthal view restriction: 50.0 deg

Point Latitude Longitude Ground elevation Height above ground Total elevation

deg deg ft ft ft

Threshold 41.638325 -91.557431 678.14 50.00 728.14

2-mile point 41.628574 -91.593894 778.06 503.51 1281.57

Name: FP 2
Description:
Threshold height : 50 ft
Direction: 252.0 deg
Glide slope: 3.0 deg
Pilot view restricted? Yes
Vertical view restriction: 30.0 deg
Azimuthal view restriction: 50.0 deg

Point Latitude Longitude Ground elevation Height above ground Total elevation

deg deg ft ft ft

Threshold 41.641889 -91.543768 651.62 50.00 701.62

2-mile point 41.650843 -91.506938 695.97 559.08 1255.05

Name: FP 3
Description:
Threshold height : 50 ft
Direction: 301.8 deg
Glide slope: 3.0 deg
Pilot view restricted? Yes
Vertical view restriction: 30.0 deg
Azimuthal view restriction: 50.0 deg

Point Latitude Longitude Ground elevation Height above ground Total elevation

deg deg ft ft ft

Threshold 41.635988 -91.541323 645.79 50.00 695.79

2-mile point 41.620744 -91.508414 655.21 594.01 1249.22
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Route Receptor(s)

Discrete Observation Receptors

Number Latitude Longitude Ground elevation Height above ground Total Elevation

deg deg ft ft ft

OP 1 41.562909 -91.712334 775.22 0.00 775.22

Name: FP 4
Description:
Threshold height : 50 ft
Direction: 123.2 deg
Glide slope: 3.0 deg
Pilot view restricted? Yes
Vertical view restriction: 30.0 deg
Azimuthal view restriction: 50.0 deg

Point Latitude Longitude Ground elevation Height above ground Total elevation

deg deg ft ft ft

Threshold 41.641653 -91.552224 658.13 50.00 708.13

2-mile point 41.657488 -91.584632 750.39 511.17 1261.56

Name: Route 1
Route type Two-way
View angle: 50.0 deg

Vertex Latitude Longitude Ground elevation Height above ground Total elevation

deg deg ft ft ft

1 41.566395 -91.713109 753.40 0.00 753.40

2 41.566397 -91.712913 753.19 0.00 753.19

3 41.554869 -91.712843 760.98 0.00 760.98

4 41.554875 -91.713042 762.44 0.00 762.44

5 41.566395 -91.713109 753.40 0.00 753.40
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Obstruction Components

Name: Obstruction 2
Upper edge height: 32.8 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.562957 -91.712698 766.11

2 41.562972 -91.712656 766.94

3 41.562949 -91.712620 768.64

4 41.562914 -91.712654 767.79

5 41.562924 -91.712695 766.45

6 41.562957 -91.712698 766.11

Name: Obstruction 3
Upper edge height: 32.8 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.563017 -91.712500 772.41

2 41.562967 -91.712400 774.64

3 41.562970 -91.712280 775.82

4 41.563149 -91.712289 772.73

5 41.563017 -91.712500 772.41

Name: Obstruction 4
Upper edge height: 32.8 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.562900 -91.712484 773.42

2 41.562835 -91.712499 772.27

3 41.562779 -91.712308 769.98

4 41.562811 -91.712260 770.66

5 41.562839 -91.712293 772.53

6 41.562900 -91.712484 773.42

Name: Obstruction 4
Upper edge height: 32.8 ft Vertex Latitude Longitude Ground elevation

deg deg ft

1 41.562761 -91.712464 770.79

2 41.562688 -91.712576 768.15

3 41.562591 -91.712418 766.44

4 41.562677 -91.712308 767.40

5 41.562761 -91.712464 770.79
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Summary of PV Glare Analysis
PV configuration and total predicted glare

PV Name Tilt Orientation "Green" Glare "Yellow" Glare Energy Produced Data File

deg deg min min kWh

PV array 1 30.0 180.0 798 0 - -

Distinct glare per month

Excludes overlapping glare from PV array for multiple receptors at matching time(s)

PV Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

pv-array-1 (green) 0 0 0 0 249 168 381 0 0 0 0 0
pv-array-1 (yellow) 0 0 0 0 0 0 0 0 0 0 0 0

PV & Receptor Analysis Results
Results for each PV array and receptor

PV array 1 low potential for temporary after-image

Component Green glare (min) Yellow glare (min)

FP: FP 1 0 0
FP: FP 2 0 0

FP: FP 3 0 0
FP: FP 4 0 0

OP: OP 1 798 0
Route: Route 1 0 0

PV array 1: FP 1

No glare found

PV array 1: FP 2

No glare found

PV array 1: FP 3

No glare found

PV array 1: FP 4

No glare found
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Assumptions

PV array 1: OP 1

PV array is expected to produce the following glare for this receptor:
798 minutes of "green" glare with low potential to cause temporary after-image.
0 minutes of "yellow" glare with potential to cause temporary after-image.

PV array 1: Route 1

No glare found

Times associated with glare are denoted in Standard time. For Daylight Savings, add one hour.
Glare analyses do not automatically account for physical obstructions between reflectors and receptors. This includes buildings, tree cover and geographi
obstructions.
Detailed system geometry is not rigorously simulated.
The glare hazard determination relies on several approximations including observer eye characteristics, angle of view, and typical blink response time.
Actual values and results may vary.
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.
Several V1 calculations utilize the PV array centroid, rather than the actual glare spot location, due to algorithm limitations. This may affect results for larg
PV footprints. Additional analyses of array sub-sections can provide additional information on expected glare.
The subtended source angle (glare spot size) is constrained by the PV array footprint size. Partitioning large arrays into smaller sections will reduce the
maximum potential subtended angle, potentially impacting results if actual glare spots are larger than the sub-array size. Additional analyses of the
combined area of adjacent sub-arrays can provide more information on potential glare hazards. (See previous point on related limitations.)
Hazard zone boundaries shown in the Glare Hazard plot are an approximation and visual aid. Actual ocular impact outcomes encompass a continuous, no
discrete, spectrum.
Glare locations displayed on receptor plots are approximate. Actual glare-spot locations may differ.
Refer to the Help page for detailed assumptions and limitations not listed here.

https://www.forgesolar.com/help/
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