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Agenda  
HISTORIC DISTRICT COMMISSION 
Regular meeting 
6:30 p.m. March 6, 2024 
Board Meeting Room of Town Hall Annex, 105 E. Corbin St. 

Public charge: The Hillsborough Historic District Commission pledges to the 
community of Hillsborough its respect. The commission asks members of 
the public to conduct themselves in a respectful, courteous manner with 
the commission members and with fellow community members. At any 
time should any member of the commission or community fail to observe this public charge, the chair or 
the chair’s designee will ask the offending person to leave the meeting until that individual regains 
personal control. Should decorum fail to be restored, the chair or the chair’s designee will recess the 
meeting until such time that a genuine commitment to this public charge can be observed. 

Public comment guidelines: All meetings shall be open to the public. The public may attend, but public 
comment shall be limited to those members of the public who have expert testimony or factual evidence 
directly related to an application on the agenda. Other public comments are permissible at the discretion 
of the Chair but shall not be used to render the Commission’s decision on an agenda item. At the discretion 
of the Chair, a time limit may be placed on speakers other than the applicant to afford each citizen an 
equitable opportunity to speak in favor of, or in opposition to, an application. 

1. Call to order, roll call, and confirmation of quorum

2. Commission’s mission statement
To identify, protect, and preserve Hillsborough’s architectural resources and to educate the public
about those resources and preservation in general. The Hillsborough Historic District presents a visual
history of Hillsborough’s development from the 1700s to the 1960s. In 1973, the town chose to respect
that history through the passage of the preservation ordinance creating the historic district.

3. Agenda changes

4. Minutes review and approval
Approve minutes from regular meeting on February 7, 2024

5. Written decisions review and approval
Approve written decisions from regular meeting on February 7, 2024

6. Old business
A. Certificate of Appropriateness Application: 114 W. Queen Street – Applicant is proposing to add

porches to the main house, add an accessory dwelling unit to the brick kitchen structure in the
backyard, and construct two sheds in the northeast corner of the property (PIN 9874071780)
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7. New business
A. Certificate of Appropriateness Application: 102 W. Queen Street – Applicant is requesting to install

15 roof-mounted solar panels (PIN 9874073693)
B. Certificate of Appropriateness Application: 124 E. Union Street – Applicant is requesting to add

rear and side additions to the existing house and a new accessory dwelling unit/garage behind the
existing house (9874171925)

8. Fee schedule updates

9. General updates

10. Adjournment

Interpreter services or special sound equipment for compliance with the American with Disabilities Act is 
available on request. If you are disabled and need assistance with reasonable accommodations, call the 
Town Clerk’s Office at 919-296-9443 a minimum of one business day in advance of the meeting. 
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Minutes 
HISTORIC DISTRICT COMMISSION 
Regular meeting 
6:30 p.m. Feb 7, 2024 
Board Meeting Room of Town Hall Annex, 105 E. Corbin St. 

Present: Chair Will Senner, Vice Chair Mathew Palmer, and members G. 
Miller, Hannah Peele and Sara Riek 

Absent: Members Elizabeth Dicker and Bruce Spencer 

Staff: Planner Joseph Hoffheimer and Town Attorney Bob Hornik 

1. Call to order, roll call, and confirmation of quorum
Chair Will Senner called the meeting to order at 6:30 p.m. He called the roll and confirmed the presence of a
quorum.

2. Commission’s mission statement
Senner read the statement.

3. Agenda changes
There were no changes to the agenda.

4. Minutes review and approval
Minutes from regular meeting on Jan. 10, 2024.

Motion: Member G. Miller moved approval of the Jan. 10, 2024, minutes with a correction. Member 
Sara Riek seconded. 

Vote:  5-0. 
Correction:  The word “Huffman” will be added to the beginning of Paragraph 7 on p. 2, which currently 

begins with the word “confirmed.” 

5. Written decisions review and approval
Written decisions from regular meeting on Jan. 10, 2024.

Motion: Miller moved approval of the written decisions from the regular meeting on Jan. 10, 2024, as 
submitted. Senner seconded. 

Vote: 5-0.

6. New business
A. Certificate of Appropriateness Application: 318 W. Queen St.

Applicant is requesting approval to construct a front-yard wooden picket fence with two arched gates
(PIN 9864872602).

Senner opened the public hearing and asked whether there were any conflicts of interest or bias among
the commissioners. All commissioners disclosed that they had visited the site in preparation for reviewing
the application. No other conflicts were disclosed.
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Planner Joseph Hoffheimer was sworn in. Christina Ferguson, the applicant, was sworn in. 

Hoffheimer presented the staff report and noted the inventory information, application materials, and 
applicable design standards would be entered into the record as evidence. He provided the staff 
comments:  

• The Historic District Commission approved an addition for this property in April 2023. The
property has since changed ownership, and this application is only for fencing in front of the
existing house.

• The Historic District Design Standards discourage new fences in front yards, but the proposed
fence would replace (and then extend) an existing section of picket fence in front of the house.

• The Historic Inventory does not indicate when the existing section of fence was constructed.

• The applicant has confirmed that the fence will be painted white and that there will be a couple- 
month curing period after installation.

• The front-yard fence at 114 W. Queen St. (exhibits 11-12) received after-the-fact approval from
the commission in 2012. There was a condition that a finish be applied to the fence once it cured
and that the color and treatment be coordinated with staff. This condition may have never been
enforced and was approved under prior ownership and Town staff.

• The front-yard fence at 110 E. Queen St. (exhibits 13-14) is freestanding, similar to the existing
fence at 318 W. Queen St.

• The front-yard fence at 168 W. Margaret Lane (exhibits 15-16) was approved by the commission
in February 2010 and moved closer to the house in May 2013. It was to be painted white, but this
does not appear to have ever happened.

There was discussion of the current state of the fence. Ferguson said that there is rot on the fence posts 
and that the entire fence is unstable and wobbly. 

There was discussion of the age of the fence, and Ferguson confirmed that there is no documentation of 
its age, though it does appear in the earliest Google Maps images from 2011. 

Senner referenced Item 8 of the Design Standards for Fences and Walls, which indicates that it is not 
generally appropriate to locate new fences or walls in front yards. He said that based on other fences in 
the district, it seems that fences at the front line of the house are more in character with the district. He 
expressed concern that a front yard fence might separate the house from the community and detract 
from the front elevation of the property. 

There was discussion of whether this proposal would be considered a replacement of the existing fence in 
kind. Hoffheimer clarified that the fence was likely extended farther in the past, but staff did not find any 
evidence of the fence extending beyond its current dimensions. It was pointed out that the part of the 
fence that creates a division between the house and the street would be considered an in-kind 
replacement and that adding additional fence perpendicular to the street would not have a much larger 
impact. There was discussion of whether extending the existing partial fence would make the property 
look less incongruous with the district, if painted white. 

Ferguson addressed the possibility of locating the fence at the front line of the house. She said the reason 
for wanting to extend the existing fence to enclose the front yard is to keep the homeowners’ dogs from 
running into the street when the homeowners are using the porch. The commissioners acknowledged 
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that they are unable to consider that as part of their evaluation and instead must consider the proposal’s 
congruity with the district. Ferguson added that there are generally many examples of front yard fences at 
homes of a similar vintage. 

Senner reiterated that in his opinion a fence along the street is incongruous with the character of the 
district, and that a fence along the front line of the house would be less incongruent. Miller agreed that a 
fence at the line of the house would be less incongruous but said that he did not find the proposal 
completely incongruous since there is already a fence at the street. The rest of the commissioners agreed 
that they did not find the proposal incongruous because of the current existence of the partial fence. 

Hoffheimer reiterated the obstacles of not knowing the age of the fence, whether it is historic, or how far 
it used to extend. He suggested that its current siting arguably makes it character defining. He also 
reminded the commissioners that staff’s interpretation of congruency is not that everything must be 
identical. 

There was discussion of the standards for replacing the fence if it were historic. Hoffheimer confirmed 
that even if it were an in kind replacement it would have to come before the commission because of its 
siting in the front yard. He also noted that this application included a number of example photos of 
neighboring properties. Ferguson added that she modeled this application after the example application 
on the website, which uses the fence in question as an example. 

Ferguson confirmed that the portion of the fence that currently exists is two sections on either side of a 
large gate, parallel to the street. She would like to replace what exists and add two additional sections 
perpendicular to the street to enclose the front yard. On the west side the fence will tie into an existing 
fence just behind the front of the house. The whole rear yard is currently fenced. She added that 314 W. 
Queen St., the neighbor to the east, has a fully enclosed front yard fence. 

Ferguson confirmed that the new front gate will be the same size as the existing gate. 

The commissioners acknowledged that there were many examples provided, and that a significant 
number of examples were adjacent to the applicant property. 

There was discussion of how the fence perpendicular will rise with the slope of the grade. Commissioners 
expressed preference for the top of the fence following the grade rather than using a stepped rise. 
Ferguson confirmed that she would also prefer that the top follow grade, and that she is willing to use 
whatever approach is least incongruous with the district.  

Senner closed the public hearing and called for deliberation. He summarized the discussion and noted 
that there appeared to be agreement among the majority of commissioners that extending the fence 
would not be incongruous given the existing partial fence. 

Motion: Peele moved to find as fact that the 318 W. Queen St. application is not incongruous with 
the overall character of the Historic District and complies with all relevant standards of 
evaluation based on the commission’s discussion of the application and the standards of 
evaluation in Section 3.12.3 of the Unified Development Ordinance because the plans are 
consistent with the Historic District Design Standards: Fences and Walls, and that the 
applicant will be replacing in kind the portion of the fence that is existing, and the 
additional fencing will match that section in style. Riek seconded. 

Vote: 4-1. Nay: Senner.
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Motion: Miller moved to approve the application with conditions. 
Motion died for lack of a second. 

Conditions: Fence will follow the slope of the land (i.e., not stepped). Fence will be painted white 
within six months of the installation of the fence, based on the curing time the applicant 
has stated. 

There was discussion of whether adding the condition for no stepping is necessary, and whether there 
was sufficient evidence to make that a requirement of the approval, given that the applicant has stated 
intent to conform to those desires. Hoffheimer said that if there were any changes to what was stated 
under oath at the meeting, staff should be informed. He reminded the commissioners that staff review 
projects after completion and enforce compliance with the commission’s decisions. 

Motion: Peele moved to approve the application as submitted. Riek seconded. 
Vote: 3-2. Nays: Miller and Senner.

7. Old business
A. Certificate of Appropriateness Application: 202 W. King St.

Applicant is requesting to replace seven existing wood windows with Fibrex windows (PIN 9864965347).

Senner reopened the public hearing for the application. The applicant was not present at the meeting.

Hoffheimer told the commissioners that the applicant had asked to continue the application at the March
meeting.

Motion: Senner moved to table the 202 W. King St. application until the March meeting. Miller
seconded.

Vote:  5-0.

B. Certificate of Appropriateness Application: 114 W. Queen St.
Applicant is proposing to add porches to the main house, add an accessory dwelling unit to the brick
kitchen structure in the backyard, and construct two sheds in the northeast corner of the property (PIN
9874071780).

Hoffheimer gave an update to the commissioners that the applicant was provided a copy of the minutes,
and that the applicant had provided additional updates earlier in the day. Given that staff and
commissioners had not had much time to review the new materials, staff recommended tabling the
application until the next meeting.

Senner reopened the public hearing.

The commissioners reiterated to the applicant their request for more details about and clear labeling of
existing and proposed features.

Motion: Senner moved to continue the public hearing at the March meeting. Palmer seconded.
Vote:   5-0.

8. Amend Historic District Design Standards
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A. Amend standards for Historic vs. Non-Historic, Masonry, Windows, Sustainability and Energy Retrofit,
Utilities, Site Features and Plantings, Fences and Walls, Walkways Driveways and Off- Street Parking, and
Art

Hoffheimer presented the amended design standards. The commissioners discussed the proposed
changes.

B. Amend Ordinary Maintenance and Repair and Minor Works

The commissioners discussed the proposed changes to the Ordinary Maintenance and Repair and Minor
Words design standards. They proposed some additional changes:

• P. 135, Paragraph “Minor Work/Staff-Issued Certificate of Appropriateness”: Add “over
replacement” to the end of the first new sentence so it reads, “… to restore and preserve historic
materials over replacement.”

• P. 143, H.1.i. Add quotes around “seasonal decorations” so it is clear what the word seasonal
modifies

There was discussion of why solar panels and electric vehicle charging stations are categorized as ordinary 
maintenance rather than minor works. Hoffheimer clarified that this categorization makes the process 
easier for applicants so the town can be more open to residents adding renewable energy resources.  

C. Amend Compatibility Matrix

The commissioners reviewed the amended compatibility matrix.

D. Amend Definitions

The commissioners reviewed the amended definitions.

Motion: Senner moved to approve the proposed changes to the design standards with the 
additional proposed changes. Peele seconded. 

Vote: 5-0.

9. General updates

Hoffheimer gave a brief update about staff considering re-evaluating the use of the terms “contributing” and
“ordinary maintenance,” which used to be called “exempt works.”

Hoffheimer discussed the status of a potential inventory update for the National Register historic district.

There was discussion of updating and clarifying the application process, including raising application fees.
Staff have requested feedback from the commissioners about application fees, which go toward the
administrative costs of the program. There was general support among the commissioners for a progressive
fee schedule based on the project’s estimated budget. There was also general support for raising the after the
fact application fee. Setting the after the fact fee at double the regular application fee was proposed as an
option. The commissioners requested additional information to inform discussion at the next meeting: a
current fee schedule; last year’s annual revenue generated from the fees in comparison to the program’s
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costs; and a proposed fee schedule. There was additional discussion of further verifying or certifying 
estimated construction costs, which impact the fee that applicants currently are required to pay.  

There was discussion about the possibility of including more rigorous requirements for application materials 
such as professional elevations. There was also discussion of whether additional application requirements 
would create barriers that might prevent residents from bringing projects before the commission. It was 
noted that the updates to the design standards were intended to make it easier for residents to get project 
approval if the proposal meets the design standards. 

There was further discussion of educating the public about the commission’s mission. 

10. Adjournment
Senner adjourned the meeting at 8:12 p.m. without a vote.

Respectfully submitted, 

Joseph Hoffheimer 
Planner 
Staff support to the Historic District Commission 

Approved: Month X, 202X 
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BEFORE THE HILLSBOROUGH HISTORIC DISTRICT COMMISSION 

 

) Application for 

) Certificate of Appropriateness 

) 318 W. Queen Street 

) 

 

This application for a Certificate of Appropriateness (“COA”) proposing a 

front-yard picket fence with two arched gates came before the Hillsborough Historic 

District Commission (the “HDC”) on February 7, 2024. The HDC held a quasi-

judicial hearing and, based on the competent, material, and substantial evidence 

presented at the hearing, voted 3-2 to approve the Application. In support of that 

decision, the HDC makes the following Findings of Fact and Conclusions of Law: 

FINDINGS OF FACT 

1. The property at issue (the “Property”) is located at 318 W. Queen Street in 

the Town of Hillsborough. The Owner and Applicant is Christina Ferguson (the 

“Applicant”).  

2. The Application requests that the HDC grant a Certificate of 

Appropriateness to: 

Build a new picket fence in the same style as the existing sections of picket 

fencing on the south, street-facing side of the property; The existing approx. 14’ of 

fencing is in poor repair and supported at the back by metal stakes; The fence would 

extend along the same line to the east and west of the front gate, in front of existing 
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shrubbery and trees approximately 75’ in total in length, including the gate; The 

existing gate would also be replaced with a similar gate, which would be an arched 

6’double gate; On the east side (the right side, facing the house from the street), near 

the driveway, the Applicant wishes to place the same style of fencing roughly parallel 

to the driveway to the inside of existing shrubs extending north by 45’ (including a 

new double-gate at the existing walkway to match the existing double-gate on the 

street-facing side) and then west by 14 feet to the house; On the west side of the 

property (the left side, facing the house from the street), the Applicant is requesting 

permission to extend the fence north by approximately 43’ to connect with an 

existing brick wall, which is the same terminus as for existing fence that encloses 

the back yard; The fence would have a 2” gap between pickets, consistent with the 

front and side fence belonging to the neighbor directly to the east of (314 West Queen 

Street), which is of a similar style. 

All work will be in accordance with the drawings and plans entered into evidence 

at the hearing. 

3. The Property is in the Hillsborough Historic District (the “District”), 

designated by Ordinance No. 4.3.1.2, adopted September 11, 2023. The 

Hillsborough Historic District Design Standards (the “Standards”), specifically the 

standards for Fences and Walls, were used to evaluate this request, and the 

Application is consistent with these standards for the following reasons: 

10



a. Many examples were provided, and a significant number of examples were 

adjacent to the property in question. 

b. Extending the fence would not be incongruous given the existing partial 

fence.  

 

4. The following individual(s) testified during the evidentiary hearing: 

 

a. Joseph Hoffheimer, Staff Support to the Historic District Commission, 

presented the staff report and comments.  

b. Christina Ferguson, Applicant, appeared to present testimony and evidence 

in support of the Application.  

 

CONCLUSIONS OF LAW 

Based on the foregoing FINDINGS OF FACT, the HDC makes the following 

CONCLUSIONS OF LAW: 

1. The Application is not incongruous with the special character of the 

Hillsborough Historic District. Therefore, the COA is hereby approved with the 

following conditions: 

a. All necessary permits required by law must be obtained before work may 

commence. Planning staff must be notified prior to making any alterations to 

the approved plans.  

 

 

 

This the 6th day of March, 2024. 

 

 

 

 

Will Senner, Chair 

Hillsborough Historic District Commission 
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APPEALS 

 

A decision of the Commission on an application for a Certificate of 

Appropriateness may be appealed to the Orange County Superior Court by an 

aggrieved party. Such appeal shall be made within thirty (30) days of filing of the 

decision in the office of the Planning Director or the delivery of the notice required 

in Section 3.12.11, whichever is later. Such appeals to the Orange County Superior 

Court are in the nature of certiorari and the court shall determine such appeals based 

on the record generated before the Commission. 
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ITEM #6. A:  
Address: 114 W. Queen Street 
 
Year Built: c. 1969 (House), c. 1837, c. 1960 (Strudwick Kitchen) 
 
Historic Inventory Information (2013) 
House: This two-story, gambrel-roofed, Dutch Colonial Revival-style house is two bays wide and double-pile 
with two gabled dormers on the façade. The house has a brick veneer and nine-over-nine wood-sash windows 
on the first floor with plain weatherboards and six-over-six windows in the gables and flush sheathing and six-
over-six windows in the dormers. The entrance, on the left (west) end of the façade, has one-light-over-one-
panel sidelights and a narrow transom and there is a dentil cornice on the façade. A one-story, side-gabled 
wing on the left elevation has plain weatherboards and six-over-six wood-sash windows. The house stands on 
the site of the Haralson-Studwick House, which was razed in 1960; the associated antebellum brick kitchen 
remains standing in the rear yard. County tax records date the house to 1969. 
 
Strudwick Kitchen: One-story, side-gabled brick building was constructed as a kitchen for the Haralson-
Strudwick House, which originally stood on this site. The building has a one-to-five common-bond brick 
exterior with gable-end brick chimneys. It has nine-over-nine wood-sash windows and a double-leaf three-
panel door with flat brick arches. The kitchen is thought to have been built by Dr. Edmund Strudwick, who 
purchased the property from Archibald Haralson in 1837 and enlarged the main house at that time. The house 
was destroyed in 1960 and the kitchen was enlarged to serve as a residence. However, the additions have 
since been removed and the kitchen has been restored to its original form. A new house was constructed on 
the site in 1969. 
 
Contributing Structure?   Yes  
 
Proposed work 

• Add porches to the main house. 

• Add an accessory dwelling unit to the brick kitchen structure in the backyard. 

• Construct two sheds in the northeast corner of the property.  
 
Application materials 

• No new application materials have been submitted since the February regular HDC meeting.  
 
Staff Comments 

• The applicant has requested to continue the application to the April regular HDC meeting. 

• Section 7.E of the Rules of Procedure states the following: “all applications for certificates of 
appropriateness shall be reviewed and acted upon within a reasonable time, not to exceed 180 days 
from the date that a complete application for a Certificate of Appropriateness is filed, unless an 
extension of time is agreed to by the applicant.” 
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ITEM #7. A:  
Address: 102 W. Queen Street 
 
Year Built: c. 1923 
 
Historic Inventory Information (2013) 
This one-story, hip-roofed, Craftsman-style bungalow is three bays wide and triple-pile with a 
stuccoed foundation, plain weatherboards, and an interior brick chimney. The house has eight-
over-one Craftsman-style wood-sash windows and knee brackets in the gables. The one-light-
over-two-panel door is sheltered by a two-bay-wide, front-gabled porch supported by grouped 
posts on shingle-covered piers, with a sheaf-of-wheat railing between the piers. The porch gable 
features a grid of narrow boards filled with weatherboards and has a rectangular louvered vent 
in the center. There is a gabled ell at the left rear (northwest). A loose-stack stone retaining wall 
extends across the front of the property along West Queen Street. County tax records date the 
building to 1927; however, the house is present on 1924 Sanborn map. 
 
Contributing Structure?   Yes 
 
Proposed work 

• 15 roof-mounted solar panels 
 
Application materials 

• COA application 

• Project description and plans 

• Structural letter 

• Specifications 
   
Applicable Design Standards 

• Roofs: 10 

• Sustainability and Energy Retrofit: 9, 10 

• Site Features and Plantings: 10 
 
Staff Comments 

• The solar panels on the ell face Churton Street so require commission approval. The 
other panels do not face a street and would meet the minor works requirements. Staff 
recommend treating this proposal as one application, approving the panels that are not 
visible from Churton Street, and deliberating about the panels that face Churton Street.  

• The east-facing solar panels three buildings away at 116 W. Queen Street are visible 
from Churton Street.     
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PROJECT DATA GENERAL NOTES VICINITY MAP

SHEET INDEX
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PROJECT
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102 W QUEEN ST,
HILLSBOROUGH, NC 27278

OWNER: SUSAN SHIPP
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HOUSE PHOTO
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15 MODULES-ROOF MOUNTED - 5.925 kW DC, 6.000 kW AC
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REVISIONS

PROJECT NAME & ADDRESS

DRAWN BY

ESR

02/02/2024INITIAL DESIGN

TOP TIER SOLAR SOLUTIONS
1530 CENTER PARK DR #2911,

CHARLOTTE, NC 28217,
UNITED STATES

PV-1

COVER SHEET

SIGNATURE

5.925 KW DC ROOF MOUNT
SOLAR PV SYSTEM WITH
15 MISSION SOLAR: MSE395SX9R 395W
PV MODULES WITH
15 SOLAREDGE: S440 POWER OPTIMIZERS AND
01 SOLAREDGE: SE6000H-US (240V/6000W)
INVERTER

1. ALL COMPONENTS ARE UL LISTED AND CEC CERTIFIED, WHERE WARRANTED.

2. THE SOLAR PV SYSTEM WILL BE INSTALLED IN ACCORDANCE WITH ARTICLE 690 OF THE NEC 2017.

3. THE UTILITY INTERCONNECTION APPLICATION MUST BE APPROVED AND PV SYSTEM INSPECTED PRIOR TO PARALLEL
OPERATION.

4. ALL CONDUCTORS OF A CIRCUIT, INCLUDING THE EGC, MUST BE INSTALLED IN THE SAME RACEWAY, OR CABLE, OR
OTHERWISE RUN WITH THE PV ARRAY CIRCUIT CONDUCTORS WHEN THEY LEAVE THE VICINITY OF THE PV ARRAY.

5. WHERE METALLIC CONDUIT CONTAINING DC CONDUCTORS IS USED INSIDE THE BUILDING, IT SHALL BE IDENTIFIED AS
"CAUTION: SOLAR CIRCUIT" EVERY 10FT.

6. HEIGHT OF THE  AC DISCONNECT SHALL NOT EXCEED 6'-7" PER NEC CODE 240.24.

7. A GROUNDING ELECTRODE SYSTEM IN ACCORDANCE WITH CEC 690.47 AND 250.50 THROUGH 60 AND 250-166 SHALL BE
PROVIDED. PER NEC GROUNDING ELECTRODE SYSTEM OF EXISTING BUILDING MAY BE USED AND BONDED TO THE SERVICE
ENTRANCE. IF EXISTING SYSTEM IS INACCESSIBLE OR INADEQUATE A SUPPLEMENTAL GROUNDING ELECTRODE WILL BE USED
AT THE INVERTER LOCATION CONSISTING OF A UL LISTED 8 FT. GROUND ROD WITH ACORN CLAMP. GROUNDING ELECTRODE
CONDUCTORS SHALL BE NO LESS THAN #8 AWG AND NO LARGER THAN #6 AWG COPPER AND BONDED TO THE EXISTING
GROUNDING ELECTRODE TO PROVIDE FOR A COMPLETE SYSTEM.

8. PHOTOVOLTAIC MODULES ARE TO BE CONSIDERED NON-COMBUSTIBLE.

9. PHOTOVOLTAIC INSTALLATION WILL NOT OBSTRUCT ANY PLUMBING. MECHANICAL, OR BUILDING ROOF VENTS.

10. ALL WIRING MUST BE PROPERLY SUPPORTED BY DEVICES OR MECHANICAL MEANS DESIGNED AND LISTED FOR SUCH USE.
WIRING MUST BE PERMANENTLY AND COMPLETELY HELD OFF THE ROOF SURFACE.

11. ALL SINAGE TO BE PLACED IN ACCORDANCE  WITH THE LOCAL BUILDING CODE. IF EXPOSED TO SUNLIGHT, IT SHALL BE UV
RESISTANT. ALL PLAQUES AND SINAGE WILL BE INSTALLED AS REQUIRED BY THE NEC AND AHJ.

12. INVERTER(S)  USED IN UNGROUNDED SYSTEM SHALL BE UL 1741 LISTED.

13. THE INSTALLATION OF EQUIPMENT AND ALL ASSOCIATED WIRING AND INTERCONNECTION SHALL BE PERFORMED ONLY BY
QUALIFIED PERSONS [NEC 690.4(C)]

14. ALL OUTDOOR EQUIPMENT SHALL BE NEMA 3R RATED (OR BETTER), INCLUDING ALL ROOF MOUNTED TRANSITION BOXES AND
SWITCHES.

15. ALL EQUIPMENT SHALL BE PROPERLY GROUNDED AND BONDED IN ACCORDANCE WITH NEC ARTICLE 250.

16. SYSTEM GROUNDING SHALL BE IN ACCORDANCE WITH NEC 690.41.

17. PV SYSTEM CIRCUITS INSTALLED ON OR IN BUILDINGS SHALL INCLUDE A RAPID SHUTDOWN FUNCTION IN ACCORDANCE WITH
NEC 690.12

18. DISCONNECTING MEANS SHALL BE LOCATED IN A VISIBLE, READILY ACCESSIBLE LOCATION WITHIN THE PV SYSTEM
EQUIPMENT OR A MAXIMUM OF 10 FEET AWAY FROM THE SYSTEM [NEC 690.13(A)]

19. ALL WIRING METHODS SHALL BE IN ACCORDANCE WITH NEC 690.31

20. WORK CLEARANCES AROUND ELECTRICAL EQUIPMENT WILL BE MAINTAINED PER NEC 110.26(A)(1), 110.26(A)(2) AND 110.26(A)(3).

21. ROOFTOP MOUNTED PHOTOVOLTAIC PANELS AND MODULES SHALL BE TESTED, LISTED & IDENTIFIED IN ACCORDANCE WITH
UL1703

22. ELECTRICAL CONTRACTOR TO PROVIDE CONDUIT EXPANSION JOINTS AND ANCHOR CONDUIT RUNS AS REQUIRED PER NEC.

2018 NORTH CAROLINA BUILDING CODE
2018 NORTH CAROLINA RESIDENTIAL CODE
2018 NORTH CAROLINA FIRE CODE
2017 NATIONAL ELECTRICAL CODE

PV-1 COVER SHEET
PV-2 SITE PLAN
PV-3 ROOF PLAN & MODULES
PV-4 ELECTRICAL PLAN
PV-5           STRUCTURAL DETAIL
PV-6 ELECTRICAL LINE DIAGRAM
PV-7 WIRING CALCULATIONS
PV-8 LABELS
PV-9+ EQUIPMENT SPECIFICATIONS

STRUCTURAL ONLY
02/02/2024
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02/02/2024INITIAL DESIGN

TOP TIER SOLAR SOLUTIONS
1530 CENTER PARK DR #2911,

CHARLOTTE, NC 28217,
UNITED STATES

PROJECT DESCRIPTION:

SITE PLAN

15 X MISSION SOLAR: MSE395SX9R 395W MONO MODULES
ROOF MOUNTED SOLAR PHOTOVOLTAIC MODULES
DC SYSTEM SIZE: 5.925 kW DC
AC SYSTEM SIZE: 6.000 kW AC

PV-2

EQUIPMENT SUMMARY
15 MISSION SOLAR: MSE395SX9R 395W MONO MODULES
15 SOLAREDGE: S440 POWER OPTIMIZERS
01 SOLAREDGE: SE6000H-US (240V/6000W) INVERTER

ROOF ARRAY AREA #1:- 86.56 SQ FT.
ROOF ARRAY AREA #2:- 238.04 SQ FT.

DESIGN SPECIFICATION
OCCUPANCY: II
CONSTRUCTION: SINGLE-FAMILY
ZONING: RESIDENTIAL
GROUND SNOW LOAD: REFER STRUCTURAL LETTER
WIND EXPOSURE: REFER STRUCTURAL LETTER
WIND SPEED: REFER STRUCTURAL LETTER

(E) MAIN SERVICE PANEL (OUTSIDE)

(E) UTILITY METER

(N) SOLAREDGE: SE6000H-US
(240V/6000W) INVERTER

(N) VISIBLE, LOCKABLE,
LABELED FUSED AC DISCONNECT

(LOCATED WITHIN 10' OF UTILITY METER)

EXISTING
DRIVEWAY

1-STORY
HOUSE

(E) CHIMNEY

(E) STAIRS (TYP.)

(E) FENCE

(E) TREES

ROOF #1
(4) MISSION SOLAR: MSE395SX9R
395W MONO MODULES WITH
SOLAREDGE: S440 POWER OPTIMIZERS

ROOF #2
(11) MISSION SOLAR: MSE395SX9R

395W MONO MODULES WITH
SOLAREDGE: S440 POWER OPTIMIZERS

PROPERTY LINE

PR
O

PER
TY LIN

E

PROPERTY LINE

PR
O

PER
TY LIN

E

NOTE: VISIBLE, LOCKABLE, LABELED AC DISCONNECT
LOCATED WITHIN 10' OF UTILITY METER

W QUEEN ST

N
 C

H
U

R
TO

N
 ST

(E) SUBPANEL (INSIDE HOUSE )

EXISTING PATHWAY

(E) GATE

STRUCTURAL ONLY
02/02/2024
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MODULE TYPE, DIMENSIONS & WEIGHT

1 ROOF PLAN & MODULES
PV-3 SCALE:  1/8" = 1'-0"

ROOF PLAN &
MODULES

NUMBER OF MODULES = 15 MODULES
MODULE TYPE = MISSION SOLAR: MSE395SX9R 395W MONO MODULES
MODULE WEIGHT = 48.5 LBS / 22.0 kg.
MODULE DIMENSIONS = 75.08" x 41.50" = 21.64 SF

PV-3

REV
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1530 CENTER PARK DR #2911,

CHARLOTTE, NC 28217,
UNITED STATES

ARRAY AREA & ROOF AREA CALC'S

TOTAL PV ARRAY
AREA

(SQ. FT.)

TOTAL ROOF
AREA

(Sq. Ft.)

ROOF
AREA COVERED BY

ARRAY (%)

324.60 2664.50 12

ROOF DESCRIPTION
ROOF TYPE ASPHALT SHINGLE

ROOF LAYER 1 LAYER

ROOF # OF
MODULES

ROOF
PITCH AZIMUTH TRUSS

SIZE
TRUSS

SPACING

#1 4 26° 90° 2"X4" 24"

#2 11 26° 270° 2"X4" 24"

MISSION SOLAR:
MSE395SX9R

395W MODULES

75
.0

8"

41.50"

LEGEND

- JUNCTION BOXJB

INV

UM

MSP

- INVERTER

- UTILITY METER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- CONDUIT

ACD - AC DISCONNECT

- TRUSS

SUB - SUB PANEL

18" FIRE SETBACK

18" FIRE SETBACK

36
" F

IR
E SETBACK

18
" F

IR
E 

SE
TB

AC
K

18
" F

IR
E 

SE
TB

AC
K

 IRONRIDGE HALO ULTRAGRIP ATTACHMENTS IN
ROOF TRUSS TOP CHORD ONLY

(E) MAIN SERVICE PANEL
(OUTSIDE)

ROOF #2
(11) MISSION SOLAR: MSE395SX9R

395W MONO MODULES WITH
SOLAREDGE: S440 POWER OPTIMIZERS

(N) IRONRIDGE XR-10 RAIL (TYP.)

ROOF #1
(4) MISSION SOLAR: MSE395SX9R

395W MONO MODULES WITH
SOLAREDGE: S440 POWER OPTIMIZERS

ROOF #1
PITCH - 26°
AZIM. - 90°

ROOF #2
PITCH - 26°
AZIM. - 270°

(E) CHIMNEY

(E) SUBPANEL (INSIDE HOUSE )

36" FIRE SETBACK

STRUCTURAL ONLY
02/02/2024
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1 ELECTRICAL PLAN
PV-4 SCALE:  3/32" = 1'-0"

ELECTRICAL PLAN

REV
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DC SYSTEM SIZE: 5.925 kW DC
AC SYSTEM SIZE: 6.000 kW AC
(15) MISSION SOLAR: MSE395SX9R 395W MONO MODULES
WITH (15) SOLAREDGE: S440 POWER OPTIMIZERS
LOCATED UNDER EACH PANEL AND
01 SOLAREDGE: SE6000H-US (240V/6000W) INVERTER

PV-4

BILL OF MATERIALS
EQUIPMENT DESCRIPTION QTY

SOLAR PV MODULES: MISSION SOLAR: MSE395SX9R 395W MODULE 15

OPTIMIZERS: SOLAREDGE: S440 POWER OPTIMIZERS 15
INVERTER: SOLAREDGE: SE6000H-US (240V/6000W) INVERTER 01
JUNCTION BOXES: JUNCTION BOX UL 1741,
NEMA 3R CSA C22.2 NO.290 2

AC DISCONNECT: FUSED AC DISCONNECT, 60A FUSED,
(2) 35A FUSES 240V NEMA 3R, UL LISTED 1

IRONRIDGE XR10 RAIL (RAIL 168" (14 FEET) CLEAR) (XR-10-168A) 14

BONDED SPLICE, XR10 (XR10-BOSS-01-M1) 2

UNIVERSAL MODULE CLAMP, CLEAR (UFO-CL-01-A1) 42

STOPPER SLEEVE, 40MM, MILL (UFO-STP-40MM-M1) 24

GROUNDING LUG (XR-LUG-03-A1) 6

IRONRIDGE HALO ULTRAGRIP ATTACHMENTS (QM-HUG-01-M1) 40

RD STRUCTURAL SCREW,3.0L (HW-RD1430-01-M1) 80

SQUARE-BOLT BONDING HARDWARE (BHW-SQ-02-A1 ) 40

STRING #1

STRING LEGENDS

LEGEND

- JUNCTION BOXJB

INV

UM

MSP

- INVERTER

- UTILITY METER

- MAIN SERVICE PANEL

- VENT, ATTIC FAN (ROOF OBSTRUCTION)

- ROOF ATTACHMENT

- CONDUIT

ACD - AC DISCONNECT

- TRUSS

SUB - SUB PANEL

(E) UTILITY METER

(N) VISIBLE, LOCKABLE,
LABELED FUSED AC DISCONNECT
(LOCATED WITHIN 10' OF UTILITY METER)

(N) SOLAREDGE: SE6000H-US
(240V/6000W) INVERTER

(E) MAIN SERVICE PANEL
(OUTSIDE)

(N) CONDUIT

(N) JUNCTION BOX (TYP.)

(15) SOLAREDGE:
S440 POWER OPTIMIZERS

STRING #1
(15 MODULES)

W QUEEN ST

N
 C

H
U

R
TO

N
 ST

(E) SUBPANEL (INSIDE HOUSE )
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STRUCTURAL DETAIL

PV-5

PV MODULE

GROUNDING END/MID CLAMP

(N) IRONRIDGE XR-10 RAIL

(N) IRONRIDGE HALO ULTRAGRIP ATTACHMENT
IN ROOF TRUSS TOP CHORD ONLY

SEE (2/PV-5) FOR
ENLARGED VIEW

SS SERRATED T-BOLT
WITH FLANGE NUT

(E) ASPHALT SHINGLE ROOF

(E) ASPHALT SHINGLE ROOF

PV MODULE

6"

ATTACHMENT DETAIL (enlarged view)
SCALE: NTSPV-5

2

1 STRUCTURAL ATTACHMENT (Side view)
SCALE: N.T.SPV-5

(2) #14 SELF DRILLING SCREW  W/
SS EPDM BONDED WASHER WITH A
MINIMUM PENETRATION DEPTH OF 2.5"

2"X4" TRUSS @ 24" O.C

(E) ROOF DECKING

2"X4" TRUSS @ 24" O.C

(E) ROOF DECKING

STRUCTURAL ONLY
02/02/2024
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LOAD GN

35A
Fuses

PV FUSED AC
DISCONNECT
240V, 1ɸ, 3W
60A RATED
NEMA 3R

VISIBLE, LOCKABLE,
LABELED AC DISCONNECT

LOCATED WITHIN 10' OF
UTILITY METER

LINE

L1
L2
N
G

3
1 2

G

L1
L2

(15) MISSION SOLAR: MSE395SX9R
395W MODULES

- +

- ++

- +

+ + +- - -

2

- +

-

1 3

=
=

=
=

=
=

=
=

=
=

STRING #1
14 15

SOLAREDGE POWER OPTIMIZERS S440 RATED
DC INPUT POWER - 440WATTS

MAXIMUM INPUT VOLTAGE - 60 VDC
MPPT RANGE - 8 TO 60 VDC

MAXIMUM SHORT STRING CURRENT - 14.5 ADC
MAXIMUM OUTPUT CURRENT - 15 ADC

STRING LIMITATIONS - 8 TO 25 OPTIMIZERS,
5700 WATTS STC PER STRING MAXIMUM

JUNCTION BOX,
600V, NEMA 3R,

UL LISTED

SOLAREDGE: SE6000H-US
HOME HUB INVERTER

OUTPUT: 240 VAC, 25.00A
99% CEC WEIGHTED EFFICIENCY

NEMA 3R, UL LISTED, INTERNAL GFDI
WITH INTEGRATED DC DISCONNECT

L1
L2
N

4

G

G

N40A/2P
SUPPLY SIDE VIA
BACK-FEED
INTERCONNECTION AT
MAIN SERVICE PANEL
PER ART. 705.12

G

N

(E) SUB PANEL,
120/240V, 1ɸ, 3W

125A RATED

L1 L2 N G

(E) 125A/2P

SUPPLY SIDE CONNECTION VIA
BACK-FEED BREAKER REF

2017 NEC 230.82(6)/705.12 (A)
(E) MAIN SERVICE
PANEL,SIEMENS
150A RATED, 240V

EXISTING GROUNDING
ELECTRODE SYSTEM TO EARTH

REF. NEC 250.52, 250.53(A)

GEC

N
L2
L1

M

TO UTILITY GRID

BI-DIRECTIONAL
UTILITY METER
120/240V, 1ɸ, 3-W

REV
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ELECTRICAL LINE DIAGRAM

1 ELECTRICAL LINE DIAGRAM
PV-6 SCALE: NTS PV-6

INTERCONNECTION NOTES:
1. INTERCONNECTION SIZING, LIMITATIONS AND COMPLIANCE
DETERMINED IN ACCORDANCE WITH [NEC 705.12], AND [NEC 690.59].
2. GROUND FAULT PROTECTION IN ACCORDANCE WITH [NEC 215.9],
[NEC 230.95].
3. ALL EQUIPMENT TO BE RATED FOR BACKFEEDING.
4. PV BREAKER TO BE POSITIONED AT THE OPPOSITE END OF THE
BUSBAR RELATIVE TO THE MAIN BREAKER.

DISCONNECT NOTES:
1. DISCONNECTING SWITCHES SHALL BE WIRED SUCH THAT WHEN
THE SWITCH IS OPENED THE CONDUCTORS REMAINING LIVE ARE
CONNECTED TO THE TERMINALS MARKED “LINE SIDE” (TYPICALLY
THE UPPER TERMINALS)
2. AC DISCONNECT MUST BE ACCESSIBLE TO QUALIFIED UTILITY
PERSONNEL, BE LOCKABLE, AND BE A VISIBLE-BREAK SWITCH
3. DISCONNECT MEANS AND THEIR LOCATION SHALL BE IN
ACCORDANCE WITH [NEC 225.31] AND [NEC 225.32].

GROUNDING & GENERAL NOTES:
1. PV GROUNDING ELECTRODE SYSTEM NEEDS TO BE INSTALLED IN ACCORDANCE
WITH [NEC 690.43]
2. PV INVERTER IS UNGROUNDED, TRANSFORMER-LESS TYPE.
3. DC GEC AND AC EGC TO REMAIN UNSPLICED, OR SPLICED TO EXISTING
ELECTRODE
4. ANY EXISTING WIRING INVOLVED WITH PV SYSTEM CONNECTION THAT IS
FOUND TO BE INADEQUATE PER CODE SHALL BE CORRECTED PRIOR TO FINAL
INSPECTION.
5. JUNCTION BOX QUANTITIES, AND PLACEMENT SUBJECT TO CHANGE IN THE
FIELD - JUNCTION BOX DEPICTED ON ELECTRICAL DIAGRAM REPRESENT WIRE
TYPE TRANSITIONS.
6. AC DISCONNECT NOTED IN EQUIPMENT SCHEDULE OPTIONAL IF OTHER
AC DISCONNECTING MEANS IS LOCATED WITHIN 10' OF SERVICE DISCONNECT.
7. RACEWAYS AND CABLES EXPOSED TO SUNLIGHT ON ROOFTOPS SHOULD BE
INSTALLED MORE THAN 7/8" ABOVE THE ROOF USING CONDUIT SUPPORTS.

RACKING NOTE:
1. BOND EVERY OTHER RAIL WITH #6 BARE COPPER

DC SYSTEM SIZE: 5.925 kW DC
AC SYSTEM SIZE: 6.000 kW AC

(15) MISSION SOLAR: MSE395SX9R 395W MONO MODULES
WITH (15) SOLAREDGE: S440 POWER OPTIMIZERS
LOCATED UNDER EACH PANEL (240V) AND
(01) SOLAREDGE: SE6000H-US (240V/6000W) INVERTER
(01) STRING OF 15 MODULES ARE CONNECTED IN SERIES

NOTE: CONDUIT TO BE UL LISTED FOR
WET LOCATIONS AND UV PROTECTED

QTY CONDUCTOR INFORMATION CONDUIT TYPE CONDUIT
SIZE

(2)
N/A N/A

(1)
(2) #10AWG - CU,THWN-2

EMT OR LFMC IN ATTIC 3/4"(1) #10AWG - CU,THWN-2 GND
(2) #8AWG - CU,THWN-2

EMT,LFMC OR PVC 3/4"(1) #8AWG - CU,THWN-2 N
(1) #10AWG - CU,THWN-2 GND
(2) #8AWG - CU,THWN-2

EMT, LFMC OR PVC 3/4"(1) #8AWG - CU,THWN-2 N
(1) #10AWG - CU,THWN-2 GND

1

2

3

4

#6AWG - BARE COPPER IN FREE AIR

#10AWG - PV WIRE/USE-2
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WIRING CALCULATIONS

PV-7

ELECTRICAL NOTES

1. ALL EQUIPMENT TO BE LISTED BY UL OR OTHER NRTL, AND LABELED FOR ITS APPLICATION.
2. ALL CONDUCTORS SHALL BE COPPER, RATED FOR 600 V AND 90 DEGREE C WET ENVIRONMENT.
3. WIRING, CONDUIT, AND RACEWAYS MOUNTED ON ROOFTOPS SHALL BE ROUTED DIRECTLY TO, AND LOCATED AS

CLOSE AS POSSIBLE TO THE NEAREST RIDGE, HIP, OR VALLEY.
4. WORKING CLEARANCES AROUND ALL NEW AND EXISTING ELECTRICAL EQUIPMENT SHALL COMPLY WITH NEC 110.26.
5. DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF SYSTEMS. CONTRACTOR SHALL FURNISH ALL NECESSARY

OUTLETS, SUPPORTS, FITTINGS AND ACCESSORIES TO FULFILL APPLICABLE CODES AND STANDARDS.
6. WHERE SIZES OF JUNCTION BOX, RACEWAYS, AND CONDUITS ARE NOT SPECIFIED, THE CONTRACTOR SHALL SIZE

THEM ACCORDINGLY.
7. ALL WIRE TERMINATIONS SHALL BE APPROPRIATELY LABELED AND READILY VISIBLE.
8. MODULE GROUNDING CLIPS TO BE INSTALLED BETWEEN MODULE FRAME AND MODULE SUPPORT RAIL, PER THE

GROUNDING CLIP MANUFACTURER'S INSTRUCTION.
9. MODULE SUPPORT RAIL TO BE BONDED TO CONTINUOUS COPPER G.E.C. VIA WEEB LUG OR ILSCO GBL-4DBT LAY-IN

LUG.
10. TEMPERATURE RATINGS OF ALL CONDUCTORS, TERMINATIONS, BREAKERS, OR OTHER DEVICES ASSOCIATED WITH

THE SOLAR PV SYSTEM SHALL BE RATED FOR AT LEAST 75 DEGREE C.

PERCENT OF
VALUES

NUMBER OF CURRENT
CARRYING CONDUCTORS IN EMT

.80 4-6

.70 7-9

.50 10-20

SOLAR MODULE SPECIFICATIONS

   MANUFACTURER / MODEL # MISSION SOLAR: MSE395SX9R 395W MODULE

   VMP 36.99V
   IMP 10.68A
   VOC 45.18V
   ISC 11.24A
   TEMP. COEFF. VOC -0.259%/°C
   MODULE DIMENSION 75.08"L x 41.50"W x 1.57"D (In Inch)

AMBIENT TEMPERATURE SPECS
AMBIENT TEMP (HIGH TEMP 2%) 36°
RECORD LOW TEMPERATURE -12°
MODULE TEMPERATURE COEFFICIENT OF Voc -0.259%/°C

INVERTER SPECIFICATIONS

   MANUFACTURER / MODEL # SOLAREDGE: SE6000H-US (240V/6000W)
INVERTER

   NOMINAL AC POWER 6.000 kW
   NOMINAL OUTPUT VOLTAGE 240 VAC
   NOMINAL OUTPUT CURRENT 25.00A
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LABELS

PV-8

EVERY 10' ON CONDUIT & ENCLOSURES

LABEL LOCATION:
EMT/CONDUIT RACEWAY
SOLADECK / JUNCTION BOX
CODE REF: NEC 690.31 (D)(2)

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

WARNING!

ELECTRIC SHOCK HAZARD

LABEL- 1:

LABEL- 5:

SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

TURN RAPID SHUTDOWN
SWITCH TO THE

"OFF" POSITION TO
SHUT DOWN PV SYSTEM

AND REDUCE
SHOCK HAZARD
IN THE ARRAY

SOLAR ELECTRIC
PV PANELS

LABEL- 6:

LABEL LOCATION:
INVERTER
CODE REF: NEC 690.13(B)

LABEL- 7:

LABEL- 8:

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

WARNING
POWER SOURCE OUTPUT

CONNECTION. DO NOT
RELOCATE THIS

OVERCURRENT DEVICE

!

LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 690.13(B)

LABEL- 2:

LABEL LOCATION:
MAIN SERVICE PANEL (ONLY IF SOLAR IS BACK-FED)
SUBPANEL (ONLY IF SOLAR IS BACK-FED)
CODE REF: NEC 705.12(B)(3)(2)

LABEL LOCATION:
AC DISCONNECT
MAIN SERVICE PANEL (ONLY IF SOLAR IS BACK-FED)
CODE REF: NEC 690.56(C)(2)

PHOTOVOLTAIC POWER SOURCE

LABEL LOCATION:
AC DISCONNECT
CODE REF: [NEC 690.56(C)(1)(A)]

WARNING!

SOURCE: UTILITY GRID AND
PV SOLAR ELECTRIC SYSTEM

DUAL POWER SUPPLY

LABEL LOCATION:
MAIN SERVICE PANEL
CODE REF: NEC 705.12(C) & NEC 690.59

LABEL- 3:

SOLAR PV BREAKER:

LABEL-4:

BREAKER IS BACKFED
DO NOT RELOCATE

LABEL LOCATION:
MAIN SERVICE PANEL
CODE REF: NEC 705.12(C) & NEC 690.59

LABEL- 9:
LABEL LOCATION:
AC DISCONNECT
CODE REF: NEC 690.54

RATED AC OUTPUT CURRENT

AC DISCONNECT

NOMINAL OPERATING AC VOLATGE 240 V

25.00 A

PHOTOVOLTAIC SYSTEM
POWER SOURCE

480 V

16.50 A

MAXIMUM VOLTAGE

MAXIMUM CIRCUIT CURRENT

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

LABEL- 10:
LABEL LOCATION:
ON THE RIGHT SIDE OF THE INVERTER (PRE-EXISTING ON THE INVERTER)
CODE REF: NEC 690.53

DC DISCONNECT

25
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February 02, 2024 Contractor Name:

Contractor Address:

Subject: Proposed Solar Panel Installation

Susan Shipp Residence, 102 W Queen St, Hillsborough, NC

DC System Size: 5.925 kW

PV Letters Job #004-5383

To Whom it May Concern,

Design Parameter Summary

Governing Building Code: 2018 North Carolina Residential Code

Risk Category: II

Wind Exposure: B

Design Wind Speed: 115 mph

Ground Snow Load: 15 psf

Roof Information

Roof Structure: 2x4 Manufactured Trusses @ 24" O.C. (Roof 1 & 2)

Roofing Material: Asphalt Shingles

Roof Slope: 26 degrees (Roof 1 & 2)

Roof Connection Details

Wind uplift on the panels has been calculated in accordance with the relevant provisions of ASCE 7-10. This loading

has been used to verify the adequacy of the connection specified above. Connection locations should be in accordance

with design drawings.

Stagger attachments to avoid overloading any individual truss top chord.

The proposed installation will be 6" max. above the roof surface (flush mounted) and parallel to the roof surface.

Therefore, any increase in wind loading on the building structure from the solar panel installation is expected to be

negligible. Wind is the governing lateral load case. Because the increase in lateral loading is not increased by more than

10%, per provisions in the adopted building codes, the structure need not be altered for lateral loading.

IronRidge XR10 rails will support the modules and will fasten to the roof structure with IronRidge QuickMount Halo

Ultragrip along the rail.

The proposed installation - including weight of panels, racking, mounts, and inverters where applicable - will be

approximately 3 psf. In the areas where panels are installed, roof live loads will not be present. Also, where applicable,

roof snow loads will be reduced because the slippery surface of the panels will cause the roof to shed additional snow

loads relative to the existing roof surface. The member forces in the area of the solar panels are not increased by more

than 5%, and so per provisions in the adopted building codes, the structure need not be altered for gravity loading.

We have reviewed information, provided by our client, related to the proposed solar panel installation at the above-

referenced address. The purpose of the review was to determine if the existing roof is structurally adequate for the

proposed installation. Based on our review and analysis of the given information, and in accordance with governing

building codes, it is our professional opinion that the existing structure is permitted to remain unaltered for the proposed

solar installation.

1530 Center Park Dr #2911,

Charlotte, NC 28217

Engineering Analysis

Top Tier Solar Solutions

Wood Screws: (2) #14 Self-Drilling Screw with a min. 2.5" embedment into roof truss top chord only, at 48" O.C. max

PV Letters 518 Lake Cleveland Street, Burley, ID 83318 (208) 994-168036



Sincerely,

Trevor A. Jones, P.E.

2/2/2024

Limitations and Disclaimers

If you have any questions or concerns, please contact me at (208)-994-1680, or email me directly at

Trevor@pvletters.com.

Electrical design is excluded from this analysis. Waterproofing is the sole responsibility of the installer and is also

excluded from this analysis. Solar panels must be installed per manufacturer specifications. Structural design and

analysis of the adequacy of solar panels, racks, mounts, and other components is performed by each component's

respective manufacturer; the undersigned makes no statement of opinion regarding such components. This letter and the

opinions expressed herein are rendered solely for the benefit of the permitting authority (city or county building

department) and your office, and may not be utilized or relied on by any other party.

The opinion expressed in this letter is made in reliance on the following assumptions: the existing structure is in good

condition; the existing structure is free from defects in design or workmanship; and the existing structure was

code‐compliant at the time of its design and construction. These assumptions have not been independently verified, and

we have relied on representations made by our client with respect to the foregoing. The undersigned has not inspected

the structure for defects, although we have reviewed the information provided by our client, including pictures where

applicable.

The roof structure need not be altered for either gravity loading (including snow) or lateral loading (including wind).

Therefore, the existing structure is permitted to remain unaltered. Connections to the roof must be made per the "Roof

Connection Details" section above. Copies of all relevant calculations are enclosed.

Conclusion

PV Letters 518 Lake Cleveland Street, Burley, ID 83318 (208) 994-168037



Standard Loading Comparison

Without Solar With Solar

Dead Load

Asphalt Shingles 5 5 psf

1/2" Plywood 1 1 psf

Framing 4 4 psf

Insulation 1 1 psf

1/2" Gypsum Ceiling 2 2 psf

M,E, & Misc 1.5 1.5 psf

Solar Panel 0 3 psf

Total Dead Load 14.5 17.5 psf

Snow Load

Ground Snow Load, Pg psf

Exposure Factor, Ce

Thermal Factor, Ct

Importance Factor, Is

Flat Roof Snow Load Eqn. 7.3-1 or jurisdiction min.

Slope degrees

Unobstructed Slippery Surface? No Yes

Slope Factor, Cs 1.00 0.73

Sloped Roof Snow Load 10.4 7.6 psf

Live Load

Roof Live Load 10 0 psf

Load Combination

D + Lr 24.5 17.5 psf

D + S 24.9 25.1 psf

Max. Load 24.9 25.1 psf

% of original 100.90%

Result:

This calculation justifies the additional solar load by comparing existing to proposed gravity loads

in the location of the solar panels.

Because the total forces are not increased by more than 5%,

per the relevant code provisions stated in the body of the

letter, the existing roof structure is permitted to remain

unaltered.

15

1.1

26

1

0.90

10
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Wood Screw Calculation (per ASCE 7-10)

Connection Demand

Spacing perpendicular to rail, in 38

Roof Angle, degrees 26

Roof Layout Gable

Wind Speed, mph 115

Exposure Coefficient, Kz 0.57

Topographic Factor, Kzt 1.00

Directionality Factor, Kd 0.85

Elevation Factor, Ke 0.98

Velocity Pressure qz, psf 16.2

Zones: 1 2 3

Spacing parallel to rail, in 48 48 48

GCp (max) 0.90 2.20 2.60

Exposed Panels? (γE = 1.5) No No No

Effective Wind Area on each con., ft
2

12.5 12.5 12.5

Pressure Equalization Factor, γa 0.76 0.76 0.76

Uplift Force, psf 16.0 27.1 32.1

Max. Uplift Force / Connection (0.6 WL), lbs 120.1 203.6 240.7

Solar Dead Load (0.6 DL). Lbs 22.5 22.5 22.5

Max. Uplift Force (0.6 WL - 0.6 DL), lbs 97.6 181.1 218.1

Connection Capacity

Attachment FTG IronRidge QuickMount Halo Ultragrip

Attachment location Framing

Fastener Type Wood Screw

Fastener Diameter, in 0.242

Embedment Length, in 2.5

Lumber Species & Grade SPF #2 (Assumed)

Nominal Withdrawal Capacity W, lbs 304

# of Screws 2

Load Duration Factor Cd 1.6

Screw Adj. Withdrawal Cap. W', lbs 973

Attachment FTG Strength with Cd, lbs 1606

Max applied load, lbs 218

Max allowable load, lbs 973

Compare Adjusted Withdrawal Capacity to ASD Factored Demand

Zones: 1 2 3

O.K. O.K. O.K.

This calculation justifies the connection of the solar panels to existing roof members, by showing the

connection capacity is equal to or greater than the uplift force demands.

39



susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 1 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

System Weight

Total system weight 847.2 lbs

Weight/attachment 21.2 lbs

Racking weight 119.7 lbs

Distributed weight 2.5 psf

Load Assumptions

Wind exposure B

Wind speed 115 mph

Ground snow load 15 psf

Attachment spacing portrait 4.0'

Attachment spacing landscape 4.0'

Project Details

Name susan shipp Date 02/01/2024

Location 102 West Queen Street, Hillsborough, NC 27278 Total modules 15

Module Mission Solar Energy: MSE395SX9R (40mm) Total watts 5,925

Dimensions Dimensions: 75.08" x 41.5" x 1.57" (1907.0mm x 1054.0mm x 40.0mm) Attachments 40

ASCE 7-10 Rails per row 2

Roof Information

Roof Material Family Comp Shingle Roof material Comp Shingle

Risk category II Roof attachment Halo UltraGrip (Rafter attached)

  Staggered attachments Yes

Attachment hardware Square

Specific gravity 0.42

40



susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 2 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Roof Plane A

Height 15 ft Slope 26 ° Rafter spacing 24 in

Roof Plane A: Roof Section 1

Details Weights

Panels: 4 Provided rail: 56' [4 x 168"] Total weight: 226.6 lbs

Rail orientation: East-West Attachments: 9 Weight/attachment: 25.2 lbs

Panel orientation: Portrait Splices: 2 Total Area: 88.2 sq ft

Entry type: Graphical Clamps: 10 Distributed weight: 2.6 psf

Diagram

Segments

Identifier Columns Row length Rail length Cantilever Rail Attachments Splices Clamps

A 4 14' 1" 14' 1" 1' 1" 56' [4 x 168"] 9 2 10

14' 1"
6'

 3
"
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 3 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Attachment Span Details Halo UltraGrip (Rafter attached)  -  Portrait

Zone Max attachment span

1 5' 11"

2 5' 11"

3 4' 11"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Portrait

Zone Max attachment span

1 4' 6"

2 3' 3"

3 2' 1"

* Based on minimum 7/16" sheathing thickness

Attachment Span Details Halo UltraGrip (Rafter attached)  - 
Landscape

Zone Max attachment span

1 7' 5"

2 7' 5"

3 6' 4"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Landscape

Zone Max attachment span

1 7' 5"

2 5' 11"

3 3' 9"

* Based on minimum 7/16" sheathing thickness

Span Details XR10  -  Portrait

Zone Max span Max cantilever

1 5' 11" 2' 4"

2 5' 11" 2' 4"

3 4' 11" 2'

Reaction Forces XR10  -  Portrait

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 203 113 67 3

2 19.8 203 233 67 3

3 30.5 203 368 67 3

Span Details XR10  -  Landscape

Zone Max span Max cantilever

1 7' 5" 3'

2 7' 5" 3'

3 6' 4" 2' 6"

Reaction Forces XR10  -  Landscape

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 112 63 37 1

2 19.8 112 129 37 1

3 30.5 112 205 37 1
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 4 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Roof Plane A: Roof Section 2

Details Weights

Panels: 6 Provided rail: 56' [4 x 168"] Total weight: 327.2 lbs

Rail orientation: East-West Attachments: 14 Weight/attachment: 23.4 lbs

Panel orientation: Portrait Splices: 0 Total Area: 133.0 sq ft

Entry type: Graphical Clamps: 16 Distributed weight: 2.5 psf

Diagram

Segments

Identifier Columns Row length Rail length Cantilever Rail Attachments Splices Clamps

A 3 10' 7" 10' 7" 1' 4" 28' [2 x 168"] 7 0 8

Row segment totals (x 2) → 56' [4 x 168"] 14 0 16

17' 7"
12

' 7
"
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 5 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Attachment Span Details Halo UltraGrip (Rafter attached)  -  Portrait

Zone Max attachment span

1 5' 11"

2 5' 11"

3 4' 11"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Portrait

Zone Max attachment span

1 4' 6"

2 3' 3"

3 2' 1"

* Based on minimum 7/16" sheathing thickness

Attachment Span Details Halo UltraGrip (Rafter attached)  - 
Landscape

Zone Max attachment span

1 7' 5"

2 7' 5"

3 6' 4"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Landscape

Zone Max attachment span

1 7' 5"

2 5' 11"

3 3' 9"

* Based on minimum 7/16" sheathing thickness

Span Details XR10  -  Portrait

Zone Max span Max cantilever

1 5' 11" 2' 4"

2 5' 11" 2' 4"

3 4' 11" 2'

Reaction Forces XR10  -  Portrait

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 203 113 67 3

2 19.8 203 233 67 3

3 30.5 203 368 67 3

Span Details XR10  -  Landscape

Zone Max span Max cantilever

1 7' 5" 3'

2 7' 5" 3'

3 6' 4" 2' 6"

Reaction Forces XR10  -  Landscape

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 112 63 37 1

2 19.8 112 129 37 1

3 30.5 112 205 37 1
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 6 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Roof Plane A: Roof Section 3

Details Weights

Panels: 4 Provided rail: 56' [4 x 168"] Total weight: 228.5 lbs

Rail orientation: East-West Attachments: 12 Weight/attachment: 19.0 lbs

Panel orientation: Portrait Splices: 0 Total Area: 89.0 sq ft

Entry type: Graphical Clamps: 12 Distributed weight: 2.6 psf

Diagram

Segments

Identifier Columns Row length Rail length Cantilever Rail Attachments Splices Clamps

A 3 10' 7" 10' 7" 1' 4" 28' [2 x 168"] 7 0 8

B 1 3' 8" 3' 8" 0" 28' [2 x 168"] 5 0 4

10' 7"

12
' 7

"
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 7 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Attachment Span Details Halo UltraGrip (Rafter attached)  -  Portrait

Zone Max attachment span

1 5' 11"

2 5' 11"

3 4' 11"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Portrait

Zone Max attachment span

1 4' 6"

2 3' 3"

3 2' 1"

* Based on minimum 7/16" sheathing thickness

Attachment Span Details Halo UltraGrip (Rafter attached)  - 
Landscape

Zone Max attachment span

1 7' 5"

2 7' 5"

3 6' 4"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Landscape

Zone Max attachment span

1 7' 5"

2 5' 11"

3 3' 9"

* Based on minimum 7/16" sheathing thickness

Span Details XR10  -  Portrait

Zone Max span Max cantilever

1 5' 11" 2' 4"

2 5' 11" 2' 4"

3 4' 11" 2'

Reaction Forces XR10  -  Portrait

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 203 113 67 3

2 19.8 203 233 67 3

3 30.5 203 368 67 3

Span Details XR10  -  Landscape

Zone Max span Max cantilever

1 7' 5" 3'

2 7' 5" 3'

3 6' 4" 2' 6"

Reaction Forces XR10  -  Landscape

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 112 63 37 1

2 19.8 112 129 37 1

3 30.5 112 205 37 1
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 8 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Roof Plane A: Roof Section 4

Details Weights

Panels: 1 Provided rail: 28' [2 x 168"] Total weight: 64.9 lbs

Rail orientation: East-West Attachments: 5 Weight/attachment: 13.0 lbs

Panel orientation: Landscape Splices: 0 Total Area: 22.2 sq ft

Entry type: Graphical Clamps: 4 Distributed weight: 2.9 psf

Diagram

Segments

Identifier Columns Row length Rail length Cantilever Rail Attachments Splices Clamps

A 1 6' 5" 6' 5" 1' 3" 28' [2 x 168"] 5 0 4

6' 5"
3'

 6
"
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545

Page 9 of 16
Last updated by vishant singh on 02/01/24 09:25 PM

Attachment Span Details Halo UltraGrip (Rafter attached)  -  Portrait

Zone Max attachment span

1 5' 11"

2 5' 11"

3 4' 11"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Portrait

Zone Max attachment span

1 4' 6"

2 3' 3"

3 2' 1"

* Based on minimum 7/16" sheathing thickness

Attachment Span Details Halo UltraGrip (Rafter attached)  - 
Landscape

Zone Max attachment span

1 7' 5"

2 7' 5"

3 6' 4"

*Optional - Attachment Span Details Halo UltraGrip (Deck attached)
 -  Landscape

Zone Max attachment span

1 7' 5"

2 5' 11"

3 3' 9"

* Based on minimum 7/16" sheathing thickness

Span Details XR10  -  Portrait

Zone Max span Max cantilever

1 5' 11" 2' 4"

2 5' 11" 2' 4"

3 4' 11" 2'

Reaction Forces XR10  -  Portrait

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 203 113 67 3

2 19.8 203 233 67 3

3 30.5 203 368 67 3

Span Details XR10  -  Landscape

Zone Max span Max cantilever

1 7' 5" 3'

2 7' 5" 3'

3 6' 4" 2' 6"

Reaction Forces XR10  -  Landscape

Zone Uplift
(PSF)

Down
(lbs)

Uplift
(lbs)

Lateral Par (lbs)
Lateral
Perp (lbs)

1 10.7 112 63 37 1

2 19.8 112 129 37 1

3 30.5 112 205 37 1
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545
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Side View (portrait)

26°

PV MODULE

XR RAIL

HALO ULTRAGRIP (HUG)

ULTRAGRIP
FLASHING TECHNOLOGY

RD STRUCTURAL SCREW

RAFTER

Front View (portrait)

4.0'
ATTACHMENT SPAN
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Front View (portrait)

PV MODULE

XR RAIL

HALO ULTRAGRIP (HUG)

ULTRAGRIP
FLASHING TECHNOLOGY

RD STRUCTURAL SCREW

RAFTER
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Side View (landscape)

26°

PV MODULE

XR RAIL

HALO ULTRAGRIP (HUG)

ULTRAGRIP
FLASHING TECHNOLOGY

RD STRUCTURAL SCREW

RAFTER

Front View (landscape)

4.0'
ATTACHMENT SPAN
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Front View (landscape)

PV MODULE

XR RAIL

HALO ULTRAGRIP (HUG)

ULTRAGRIP
FLASHING TECHNOLOGY

RD STRUCTURAL SCREW

RAFTER

Splice Details

TOP-FACING SLOT

INTERNAL SPLICE

SIDE-FACING SLOT

XR10

XR10 RAIL

BONDING SPRING

XR10 INTERNAL SPLICE

Splice Connection

Clamp Detail

Mid Clamp, Plan

UNIVERSAL 
FASTENING 
OBJECT

PV MODULE 
FRAME

Mid Clamp, Front

RAIL

PV MODULE
FRAME

UNIVERSAL
FASTENING
OBJECT

End Clamp, Plan

STOPPER
SLEEVE

UNIVERSAL
FASTENING
OBJECT

PV MODULE
FRAME

RAIL

1”

End Clamp, Front

PV MODULE
FRAME

RAIL

UNIVERSAL
FASTENING
OBJECT

STOPPER
SLEEVE

1”
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3.83" 

3" 

Plan  View

3.35" 

0.18" 

3.22" 

Side  View Perspective  View

3" 

0.4" 

Front View
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Grounding Diagram

* Grounding Lugs and Wire are not required in systems using Enphase microinverters.

UFO Clamp

Fault Current Ground Path Min 10 AWG Copper Wire *

Grounding Lug *

Bonded Splice (Rail Connection)
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susan shipp (#1281400)
pitched roof 28357 INDUSTRIAL BLVD., HAYWARD, CA 94545
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Last updated by vishant singh on 02/01/24 09:25 PM

Bill of Materials

Part Spares Total Qty

Rails & Splices

XR-10-168A
XR10, Rail 168" Clear

0 14

XR10-BOSS-01-M1
Bonded Splice, XR10

0 2

Clamps & Grounding

UFO-CL-01-A1
Universal Module Clamp, Clear

0 42

UFO-STP-40MM-M1
Stopper Sleeve, 40MM, Mill

0 24

XR-LUG-03-A1
Grounding Lug, Low Profile

0 6

Attachments

QM-HUG-01-M1
Halo UltraGrip, Mill

0 40

HW-RD1430-01-M1
RD Structural Screw, 3.0L
* Add desired additional screws by adjusting spares column.

0 80

BHW-SQ-02-A1
Square-Bolt Bonding Hardware

0 40
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© 2022 IRONRIDGE, INC. VERSION 3.8 FLUSH MOUNT INSTALLATION MANUAL - 3

ATTACHMeNTS

BONDING HARDWARe TORQUe VALUeS

Please refer to each attachment's individual section for full details 
on all torque values and instructions.  

 ☐ 3/8" Bonding Hardware Nuts (7/16" Socket): 250 in-lbs

 ☐ All Tile Hook Carriage Bolts (7/16" Socket): 132 in-lbs

 ☐ Flat Roof Attachment Nuts (9/16” Socket): 250 in-lbs

 ☐ Lynx Set Screw (3/16" Hex Drive): 150 in-lbs

 ☐ Lynx Flange Nut (1/2" Socket): 150 in-lbs

 ➢ If using previous version of Integrated Grounding Mid Clamps, 
end Clamps, expansion Joints and for a list of approved 3rd party 
components please refer to Alternate Components Addendum 
(Version 1.9)

ATTACHMeNTS

QM L-MountFlashVue

QM Quick Hook and 
Flashing (optional)

QM QBase Tile

A A

B B

C C

D D

E E

F F

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

All Tile Hook and 
Flashing (optional)

FlashFoot2

COMPOSITION SHINGLe

TILe

QM Tile Replacement

QM Classic Comp 
MountQM QBase

QM QBase MountFlat Roof Attachment

LOW SLOPe ROOF

QM Classic Mount 
Shake

QM Qbase Shake - 
Slate - Metal Shingle

ADDITIONAL ROOF TYPeS

PRe-INSTALLATION

 ☐ Verify module compatibility. See Page 21 for info.

TOOLS ReQUIReD
 ☐ Cordless Drill (non-impact)

 ☐ Impact Driver (for lag bolts)

 ☐ Torque Wrench (0-250 in-lbs)

 ☐ 7/16” Socket

 ☐ 1/2" Socket

 ☐ 9/16" Socket

 ☐ 7/32" Drill Bit

 ☐ 3/8" Socket

 ☐ 1/8" Drill Bit

 ☐ 1/4" Drill Bit

 ☐ T30 Bit

 ☐ Channel Lock Pliers

 ☐ #3 Phillips Bit

 ☐  3/16" Hex Bit

QM Lynx Metal Roof 
Attachment 

QM Tile Conduit 
Penetration

Knockout Tile

HUG
(Halo UltraGrip)
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© 2022 IRONRIDGE, INC. VERSION 3.8 FLUSH MOUNT INSTALLATION MANUAL - 4

COMPONeNTS

BONDING HARDWARe TORQUe VALUeS

Please refer to each attachment's individual section for full details 
on all torque values and instructions.  

 ☐ Universal Fastening Object (7/16" Socket): 80 in-lbs

 ☐ Rail Grounding Lug Nut (7/16" Socket): 80 in-lbs

 ☐ Module Grounding Lug 

 ☐ Grounding Nut (7/16" Socket): 60 in-lbs
 ☐ Grounding Lug Terminal Screws (7/16" Socket): 20 in-lbs

 ☐ Microinverter Kit Nuts (7/16" Socket): 80 in-lbs

 ☐ Frameless Module Kit Nuts (7/16" Socket): 80 in-lbs

 ☐ 3/8" Bonding Hardware Nuts (7/16" Socket): 250 in-lbs

 ☐ Contour Clamp (T-30 Torx Bit): 80 in-lbs

 ➢ Unless otherwise noted, all components have been evaluated for 
multiple use. They can be uninstalled and reinstalled in the same 
or new location.

COMPONeNTS

XR Rail

UFO and Stopper 
Sleeve (30-46MM) CAMO

Rail Grounding Lug

8" Bonding Jumper
Single Use Only

End Cap

JAYBOX

3/8" Bonding
HardwareMicroinverter Kit

Frameless Module KitFrameless 
End/Mid Clamp

QM Classic Conduit 
Comp Mount 

QM Tile Conduit 
Mount

PRe-INSTALLATION

 ☐ Verify module compatibility. See Page 21 for info.

TOOLS ReQUIReD

 ☐ Cordless Drill (non-impact)

 ☐ Impact Driver (for lag bolts)

 ☐ Torque Wrench (0-250 in-lbs)

 ☐ 7/16” Socket

 ☐ 1/2" Socket

 ☐ 9/16" Socket

 ☐ 7/32" Drill bit

 ☐ 1/8" Drill bit

 ☐ 1/4" Drill bit

 ☐ T30 Torx Bit

 ☐ Channel Lock Pliers

 ☐ #3 Phillips Bit

 ☐ Paddle Bit
Ironridge L-Foot and 

QM L-Foot

BOSS

Module Grounding 
Lug

Wire Clip

Contour Trim Contour Clamp

QM Composition 
Conduit Penetration
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Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 

8-27 84 75 61 72 72 61 61 61 61 60 60 60 54 54 54 49 49 49 45 45 45 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33
28-45 84 84 84 72 72 72 60 60 60 60 60 60 55 55 55 52 52 52 49 49 49 48 48 48 43 43 43 41 41 41 39 39 39 37 37 37 36 36 36
8-27 84 72 58 72 72 58 61 61 58 60 60 58 54 54 54 49 49 49 45 45 45 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33

28-45 81 81 81 72 72 72 60 60 60 60 60 60 55 55 55 52 52 52 49 49 49 48 48 48 43 43 43 41 41 41 39 39 39 37 37 37 36 36 36
8-27 84 72 56 72 72 56 61 61 56 60 60 56 54 54 54 49 49 49 45 45 45 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33

28-45 79 78 78 72 72 72 60 60 60 60 60 60 55 55 55 52 52 52 49 49 49 48 48 48 43 43 43 41 41 41 39 39 39 37 37 37 36 36 36
8-27 83 64 51 72 64 51 61 61 51 60 60 51 54 54 51 49 49 49 45 45 45 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33

28-45 75 73 73 72 69 69 60 60 60 60 60 60 55 55 55 52 52 52 49 49 49 48 48 48 43 43 43 41 41 41 39 39 39 37 37 37 36 36 36
8-27 81 59 48 72 59 48 61 59 48 60 59 48 54 54 48 49 49 48 45 45 45 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33

28-45 72 68 68 67 67 67 59 59 59 58 58 58 54 54 54 51 51 51 48 48 48 48 48 48 43 43 43 41 41 41 39 39 39 37 37 37 36 36 36
8-27 75 55 44 72 55 44 61 55 44 60 55 44 54 54 44 49 49 44 45 45 44 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33

28-45 67 64 64 65 64 64 57 57 57 57 57 57 53 53 53 50 50 50 48 48 48 45 45 45 43 43 43 41 41 41 39 39 39 37 37 37 36 36 36
8-27 72 52 42 72 52 42 60 52 42 59 52 42 54 52 42 49 49 42 45 45 42 42 42 42 40 40 40 38 38 38 36 36 36 34 34 34 33 33 33

28-45 64 60 60 64 60 60 56 56 56 55 55 55 52 52 52 49 49 49 48 48 48 44 44 44 42 42 42 41 41 41 39 39 39 37 37 37 36 36 36
8-27 67 48 39 67 48 39 59 48 39 58 48 39 53 48 39 49 48 39 45 45 39 42 42 39 40 40 39 38 38 38 36 36 36 34 34 34 33 33 33

28-45 61 56 56 60 56 56 54 54 54 53 53 53 50 50 50 48 48 48 45 45 45 43 43 43 42 42 42 40 40 40 39 39 39 37 37 37 36 36 36
8-27 64 48 37 64 48 37 58 48 37 57 48 37 52 48 37 49 48 37 45 45 37 42 42 37 40 40 37 38 38 37 36 36 36 34 34 34 33 33 33

28-45 58 53 53 58 53 53 52 52 52 52 52 52 49 49 49 48 48 48 44 44 44 43 43 43 41 41 41 40 40 40 38 38 38 37 37 37 36 36 36
= min 72" span = min 64" span = min 48" span * = Note: additional installation requirement for CAMO module clamp.  See Note 12 on Page 3 for details. REV 03/05/2021
 = Shaded cells indicate conditions in which UFO Mid Clamp connection capacity is exceeded.  See Note 10 on page 2 for details. 

80 psf*

110 
mph
115 

mph
120 

mph
130 

mph
140 

mph
150 

mph
160 

mph
170 

mph
180 

mph

90 psf*

Rail: 
XR10

Flush Mount System Span Table (inches) - Portrait or Landscape Installation
Max Module Length:  78.5", Max Module SF: 24 SF  

Exposure B
Wind 
Speed 
(mph)

Roof 
Slope        
(deg.)

Ground Snow: 0 psf 10 psf 20 psf 30 psf 40 psf 50 psf 120 psf*100 psf* 110 psf*60 psf 70 psf*
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I, Joseph Hoffheimer, hereby certify that all property owners within 100 feet of and the owners of  
PIN 9864964688 (the affected property) have been sent a letter of notification of the Certificate of Appropriateness application 
before the Historic District Commission by first class mail in accordance with the Hillsborough Zoning Ordinance. 
 
2/21/2024_ ______________________                    Joseph Hoffheimer 
Date                                                                                (for Hillsborough Planning Department) 
 

 
 

 

PIN OWNER1_LASTOWNER1_FIRSTOWNER2_LASTOWNER2_FIRSTADDRESS1 CITY STATE ZIPCODE

9874071780 MORRIS CLAIR E ETAL MORRIS BARBARA S 114 W QUEEN ST HILLSBOROUGH NC 27278

9874072378 SMITH LEE CROWTHER HAROLD B 219 N CHURTON ST HILLSBOROUGH NC 272782535

9874072692 MACAULAY JOHN D MACAULAY KAREN J 104 W QUEEN ST HILLSBOROUGH NC 27278

9874073693 SHIPP SUSAN COOK   102 W QUEEN ST HILLSBOROUGH NC 27278

9874073765 VANDEMARK AARON B VANDEMARK AIMEE C 309 N CHURTON ST HILLSBOROUGH NC 27278

9874076318 DICKERSON CHAPEL   PO BOX 736 HILLSBOROUGH NC 27278

9874076697 SENNER WILLIAM B SENNER KATHRYN M 103 E QUEEN ST HILLSBOROUGH NC 27278

9874076891 SENNER WILLIAM B SENNER KATHRYN M 103 E QUEEN ST HILLSBOROUGH NC 27278
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ITEM #7. B:  
Address: 124 E. Union Street 
 
Year Built: c. 1949 
 
Historic Inventory Information (2013) 
A front-gabled wing projects slightly from the center of this one-story, side-gabled Colonial Ranch 
house. The house is five bays wide and double-pile with a brick veneer, vinyl windows (including 
a single window in the front gable and paired windows in the side gables), and an exterior brick 
chimney on the left (east) elevation. The four-light-over-four-panel door has a pedimented 
surround with fluted pilasters and a dentil cornice. A side-gabled porch on the left elevation is 
supported by decorative metal posts and has vinyl siding in the gable. A shed-roofed porch at the 
right rear (southwest) has been enclosed with vinyl siding. County tax records date the building 
to 1949. 
 
Contributing Structure?   Yes 
 
Proposed work 

• Rear addition to the existing house 

• Side addition to the existing house 

• New accessory dwelling unit/garage behind the existing house 
 
Application materials 

• COA application 

• Narrative 

• Existing photos 

• Proposed project 

• Landscaping and lighting 

• Paint and shingle samples 

• Material list 

• Examples of similar projects 

• Site plan 

• Existing and proposed elevations 
   
Applicable Design Standards 

• New Construction of Outbuildings and Garages: 1 – 7, 10 

• New Construction of Accessory Dwelling Units: 1 – 6, 8 – 12  

• Additions to Residential Buildings: 1 – 14 

• Walkways, Driveways, and Off-Street Parking: 8 – 10 

• Exterior Lighting: 5 

• Architectural Metals: 1, 2 

• Doors: 8 

• Porches, Entrances, and Balconies: 1, 2, 9, 10 
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• Sustainability and Energy Retrofit: 5 
 
Staff Comments 

• Staff find that the proposed shutters meet the design standards.  

• Because the proposed outbuilding would function as both an ADU and a garage, staff 
recommend applying both the New Construction of Outbuildings and Garages and New 
Construction of Accessory Dwelling Units standards referenced on the previous page.  

• Staff had questions about New Construction of Outbuildings and Garages 2 and 3 and 
New Construction of Accessory Dwelling Units 1, 5, 6, and 8. The applicant has provided 
several photo examples of garage/accessory structures within two blocks of the subject 
property. 

• Staff have verified that the ADU portion of the outbuilding will include 416 heated 
square feet, which should comply with current zoning requirements. However, the 
commission is still allowed to discuss the size of the entire structure.  

• Staff find the rear addition to be typical of other additions that the commission has 
recently approved. There was discussion in a recent meeting about Additions to 
Residential Buildings 6 that may be worth revisiting if this addition is proposed along 
with another structure.  

• The partially enclosed side porch and the added door to it would be visible from the 
street, and the relevant standards have been highlighted on the previous page.  

• The windows on the proposed addition are not listed in the material list but are noted 
as aluminum-clad in the elevations.  
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 1

Town of Hillsborough Historic District - Certificate of Appropriateness narrative - 124 E Union Street

HOUSE NARRATIVE: The house under consideration for this renovation/addition project is located at 124 E Union
Street. A front-gabled wing projects slightly from the center of this one-story, side-gabled Colonial Ranch house. The house
is five bays wide and double-pile with a brick veneer, vinyl windows (including a single window in the front gable and paired
windows in the side gables), and an exterior brick chimney on the left (east) elevation. The four-light-over-four-panel door
has a pedimented surround with fluted pilasters and a dentil cornice. A side-gabled porch on the left elevation is supported
by decorative metal posts and has vinyl siding in the gable. A shed-roofed porch at the right rear (southwest) has been
enclosed with vinyl siding. County tax records date the building to 1949.

Please see existing condition photos below:

2021 Front elevation from E Union Street prior to shutter removal
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 2

Current Front elevation from E Union Street
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 3

Left front looking Southwest
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 4

Left looking west
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 5

Rear elevation looking northwest
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 6

Rear Elevation looking northeast
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West Elevation looking east
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 8

Left Elevation looking east
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 9

Front Elevation looking southeast
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2/20/2024 124 E Union Street | Certificate of Appropriateness Narrative 10

PROPOSED PROJECT

Proposed changes to the house are a rear 20’ by 25’ addition, a small 8’-4.5” by 18’-5” addition on the west side and a
small 11’-1 9/16” by 8’-6 5/16” addition on the east side. All additions are proposed to have Hardie board lap siding
(smooth side out), Miratec trim, aluminum clad SDL windows, asphalt shingles to match, brick foundation to match.
The only exception to this is the proposed rear steps are proposed to have flagstone treads and stone
foundations/risers with wood railings/pickets. No changes are proposed on the front elevation of the house other
than the replacement of shutters which were removed during a recent renovation by the previous owners (see image
below from 2019 of the house prior to renovation). The replacement shutters will be operable wood shutters. The
only visual changes from the street are all behind the front plane of the house. 3’-9” of the west addition will be
visible from the street but it’s 34’-6” from the front plane of the house and 111’ from E Union Street so it’s impact
visually on the front is much reduced. The front left porch is being retained visually from the street; however, a minor
rear portion of it is being enclosed along with the new east side addition. The tallest portion of the house addition is
proposed to be 4 feet below the ridge line of the existing house.  Additionally proposed behind the house is a new
building which will be a 25’ by 58’ garage/ADU/studio with a 13’ by 24’ shed porch on the east side.  This new
building will be Hardie board lap siding (smooth side out), Miratec trim, asphalt shingles, aluminum clad SDL
windows, steel garage door (no wood grain finish), fiberglass doors (on the west and east elevations) and aluminum
clad glass door on south elevation. The ridge of the new building is proposed to be 22’-10 5/8” tall and the existing
ridge of the house is 23’-1 7/16”.  However, due to the slope of the property the ridge of the new building is actually
more than 1’-8” below the existing house. The new building is proposed to be 165’ from E Union Street.  From a
massing standpoint the footprint of the existing house with addition is 2,404 square feet and the footprint of the
garage/ADU/studio is 1,762 square feet.

LANDSCAPING

A 16” maple, 21” maple and 6” dogwood are proposed to be removed due to their proximity to the new

building proposed (all of these trees are below the size of the HDC’s jurisdictional threshold). An existing

45” oak and 33” beech/maple are proposed to be retained. 20 Ilex Compacta hollies will be planted to screen

the new parking area and garage bay entrances from the adjacent neighbor’s property.

LIGHTING
The homeowners would like to change the existing fixture next to the front door and add the same fixture to be adjacent to
all exterior doors as shown below:
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PAINT SAMPLES

SHINGLES

Georgetown Gray CertainTeed

Shutter color
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MATERIAL LIST

EXISTING HOUSE/ADDITION
Item Existing Proposed Material(s) Color
siding Brick veneer Hardieboard siding (smooth) match existing

trim Vinyl siding Miratec match existing

foundation Brick Brick match existing

roof Asphalt shingles Asphalt shingles Georgetown Gray

window trim/sashes vinyl Miratec match existing

Shutters None Wood SW 977 Brandon beige

front door (to remain) wood No change n/a

east side door Wood will be obscured by addition n/a

south side door Wood To be removed n/a

new rear patio doors n/a Fiberglass clad wood match existing

new south side doors n/a Fiberglass clad wood match existing

new door trim n/a Miratec match existing

front porch flooring concrete no change n/a

east side porch flooring Broken tile No change n/a

new stoop flooring n/a Flagstone natural

new stoop stairs n/a Flagstone natural

new stoop foundation n/a Stacked stone natural

NEW GARAGE/ADU/STUDIO
Driveways Gravel natural

Siding n/a Hardieboard (smooth) match existing

trim n/a Miratec match existing

foundation n/a concrete natural

roof n/a Asphalt shingles match existing

Windows n/a Aluminum clad SDL match existing

West door n/a Fiberglass clad SDL match existing

East door n/a Fiberglass clad SDL match existing

South door n/a Aluminum clad (no muntins) match existing

Columns n/a wood white
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Please see examples of similar projects below:

404 N Churton Street (fronts on E Union Street)
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123 E Queen Street (rear yard actually abuts the project property)
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218 E. Queen Street
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3:12 PITCH

10:12 PITCH

ALUM. CLAD SDL WINDOWS

3:12 PITCH

MIRATEC TRIM

89

David Cates
Typewriter
(NORTH)
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David Cates
Typewriter
(EAST)



3:12 PITCH

10:12 PITCH

3:12 PITCH

MIRATEC TRIM
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David Cates
Typewriter
(SOUTH)
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David Cates
Typewriter
(WEST)



VIEW OF PROPOSED GARAGE/ADU/STUDIO FROM E. QUEEN STREET
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David Cates
Callout
GRAYSCALE REPRESENTS HOUSE IN FRONT OF GARAGE/ADU/STUDIO



BRICK CHIMNEY

VINYL TRIM

 PROP. MIRATEC TRIM (TYP)

PROP.
SHINGLES
TO MATCH

EXIST.
EXIST.

3:12 PITCH

MIRATEC TRIM

Exterior Elevation Back
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BRICK CHIMNEY

PROPOSED ASPHALT SHINGLES

EXISTING ASPHALT
SHINGLES

EXIST VINYL TRIM

EXIST. VINYL SIDING

EXIST. IRON RAILING

EXIST. CONCRETE STOOP/STEP

PROPOSED BRICK EXIST. BRICKPROPOSED BRICK

EXIST. BRICK

PROP. ALUMINUM CLAD WINDOWS (TYP)

 PROP. MIRATEC TRIM (TYP)

PROP. ALUM. CLAD DOOR PROP. HARDIEBOARD SIDING (TYP)

PROP. STEPS (FLAGSTONE
TREADS, STONE RISERS,
WOOD RAILING/PICKETS)

HARDIE BOARD SIDING
(SMOOH SIDE OUT)

ALUM. CLAD SDL WINDOWS

FIBERGLASS CLAD SDL DOOR
MIRATEC TRIM

ASPHALT SHINGLES TO MATCH HOUSE

WOOD COLUMNS PROPOSED LEFT ELEVATION

PROPOSED
ASPHALT
SHINGLES

EXISTING
ASPHALT
SHINGLES

Exterior Elevation Left
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PROP. ASPHALT SHINGLES TO MATCH

EXIST. VINYL SIDINGEXIST. BRICK

PROP. ALUMINUM CLAD WINDOWS (TYP)

PROP. STEPS (FLAGSTONE TREADS, STONE RISERS, WOOD RAILING/PICKETS)

PROP.
HARDIEBOARD
SIDING

 PROP. MIRATEC TRIM (TYP)

HARDIE BOARD SIDING (SMOOH SIDE OUT)

ALUM. CLAD SDL WINDOWS

FIBERGLASS CLAD SDL DOOR

METAL GARAGE DOORS (NON WOODGRAIN FINISH)MIRATEC TRIM

ASPHALT SHINGLES TO MATCH HOUSE

PROPOSED RIGHT ELEVATION

EXIST.
ASPHALT
SHINGLES

EXIST.
VINYL
TRIM

EXIST.
ASPHALT
SHINGLES

Exterior Elevation Right
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I, Joseph Hoffheimer, hereby certify that all property owners within 100 feet of and the owners of  
PIN 9874171925 (the affected property) have been sent a letter of notification of the Certificate of Appropriateness application 
before the Historic District Commission by first class mail in accordance with the Hillsborough Zoning Ordinance. 
 
2/21/2024_ ______________________                    Joseph Hoffheimer 
Date                                                                                (for Hillsborough Planning Department) 
 

 
 

 

PIN OWNER1_LAST OWNER1_FIRSTOWNER2_LAST OWNER2_FIRST ADDRESS1 CITY STATE ZIPCODE
9874089011 GLADIN SUSAN E PATRICK MICHAEL W 116 E UNION ST HILLSBOROUGH NC 27278
9874089294 LEIKIN LINDA COLLINS MICHAEL 121 E UNION ST Hillsborough NC 27278
9874170790 CORCORAN DANIEL F CORCORAN MISTY 123 E QUEEN ST HILLSBOROUGH NC 27278
9874170933 SINGER F PHILIP G SINGER KAY H 120 E UNION ST HILLSBOROUGH NC 272782146
9874171925 TOUZEAU KIMBERLY C TOUZEAU JEFFREY C 124 E UNION ST HILLSBOROUGH NC 27278
9874172771 FRANKENBERG SUSAN C   131 E QUEEN ST HILLSBOROUGH NC 272782137
9874172955 STRAYHORN MICHAEL WALLACE  132 E UNION ST HILLSBOROUGH NC 27278
9874180264 MCCULLOUGH DAVID W MCCULLOUGH FRANCES M 123 EAST UNION ST HILLSBOROUGH NC 27278
9874181340 EIDENIER ELON GERALD EIDENIER ELIZABETH H 127 E UNION ST HILLSBOROUGH NC 27278
9874182256 ROBERTS INVESTMENTS LLC   143 W TRYON ST HILLSBOROUGH NC 27278
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Item #8. Proposed fee updates: 

Minor Works: 

• FY 22-23: $1 per $1,000 in construction costs; $10 minimum 

• FY 23-24: $1 per $1,000 in construction costs; $10 minimum 

• FY 24-25: $25 

Certificates of Appropriateness (COAs) heard by the Historic District Commission: 

• FY 22-23: $1 per $1,000 in construction costs; $10 minimum 

• FY 23-24: $1 per $1,000 in construction costs; $10 minimum 

• FY 24-25: $150 

After-the-fact COAs for Minor Works: 

• FY 22-23: none (typically $10 for a “new” Minor Works application) 

• FY 23-24: none (typically $10 for a “new” Minor Works application) 

• FY 24-25: $300 

After-the-fact Certificates of Appropriateness for Major Works:  

• FY 22-23: double the COA fee; $100 minimum 

• FY 23-24: $300 

• FY 24-25: $300 
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Examples from other communities: 

Salisbury: 

• Minor Works: $0 

• COAs heard by the commission: $25 

• After-the-fact COAs: $250 

New Bern: 

• Minor Works: $50 

• After-the-fact Minor Works: $150 

• COAs heard by the commission: $150 

• After-the-fact COAs: $300 

• Tree replacements: $25 

• One full-time staff member and 30 major COAs in 2023; 1,100 structures in local districts 

Charlotte:  

• Minor Works: $0  

• After-the-fact Minor Works:  $500 

• Minor COAs heard by the commission: $750 

• Major COAs heard by the commission: $1,390 

• Demolitions: $2,690 

Currituck County:  

• All COAs: $25 

Hickory: 

• All COAs: $61 

Chapel Hill:  

• Minor Works: $150 

• COAs heard by the commission: $455 

Monroe: 

• Minor Works: $25 

• Major COAs: $100 (increased from $75) 

Raleigh:  

• Minor Works: $35 

• Major COAs (New Construction/Additions): $362 

• Major COAs (Demolitions): $724 

• Major COAs (Other): $180 
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