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Board of Building Standards 
 

CODE COMMITTEE MEETING 
AGENDA 

 
 
DATE:   MARCH 30, 2023 
TIME:   1:00 PM 
LOCATION:  TRAINING ROOM 3, 6606 TUSSING ROAD, REYNOLDSBURG, OHIO, 43068 
 

   Click here to join the meeting  

 
Call to Order 
 
Approval of Minutes 

MIN-1 February 16, 2023 Code Committee Meeting Minutes 
  
Petitions 

P-1 Petition #23-02 - OBC Section 427 (Section 429 in 2024 OBC) Privacy Pods/Booths - 
Charles Moore of Framery Acoustics 

P-2 Petition #23-03 - OBC Ch 19 & 35 Add ACI 440.11 for structural concrete - Kerry Sutton 
of American Concrete Institute 

P-3 Petition #23-04 - RCO 311.7.1 Two handrails - Robert Kramer 
P-4 Petition #23-05 - OBC Ch 13 Add ACI/TMS 122.1 to IECC & ASHRAE 90.1 for thermal 

bridging - Kerry Sutton of American Concrete Institute 
  
Recommendations of the Residential Construction Advisory Committee 
  
Old Business 

OB-1 Review of Stakeholder Comments for AG 100 (OBC, OMC, & OPC) 
OB-2 Review of Stakeholder Comments for AG 101 (RCO) 

  
New Business 
  
Adjourn 
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File Attachments for Item:

MIN-1 February 16, 2023 Code Committee Meeting Minutes
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Ohio Board of Building Standards  614-644-2613 
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OHIO BOARD OF BUILDING STANDARDS 
CODE COMMITTEE MINUTES 

February 16, 2023 
 
The Code Committee met on February 16, 2023 with the following members present: Mr. Denk, Mr. 
Johnson, Mr. Miller, Mr. Pavlis, Mr. Samuelson, Mr. Stanbery, Mr. Tyler, and Mr. Yankie.  Board 
Chairman, Tim Galvin, was also present. 
 
The following staff members were present: Regina Hanshaw, Debbie Ohler, Rob Johnson, Jay Richards, 
and Laura Borso 
 
Guests present: Corbin Johnson and Dave Collins 
Guests present via Teams: Charles Huber, Howard Blaisdell, Ed Lisinski, Denise Kipfstuhl, and Code 
Committee member Julie Cromwell 
 
CALL TO ORDER  

The meeting was called to order by Mr. Denk at 1:07 P.M.  
 
APPROVAL OF MINUTES 

Mr. Tyler made the motion to approve the minutes of the Code Committee meeting held on January 
19, 2023.  Mr. Stanbery seconded the motion.  The motion passed unanimously. 

 
PETITIONS 

No items for consideration 
 
RECOMMENDATIONS OF THE RESIDENTIAL CONSTRUCTION ADVISORY 
COMMITTEE 

No items for consideration 
 
OLD BUSINESS 

OBC, OMC, OPC Draft rule review 
Staff presented the 2021 I-code based Ohio draft rule packages to the committee, highlighted some 
items that may be of interest to the committee members, mentioned that there will be time to make 
further revisions to the draft rules prior to filing the rules with JCARR and LSC, and asked that the 
committee give staff permission to start the stakeholder process. 

• Mr. Pavlis made the motion to start the stakeholder process with the draft OBC rule package 
including adding open parking garage sprinkler and standpipe exceptions in Chapter 9 and 
clarifying the committee intent with the ASHRAE 90.1 modification #1 in Chapter 13.  Mr. 
Johnson seconded the motion.  The motion passed unanimously.  Staff was directed to bring 
proposed language fixes for distilleries, wineries, and breweries and for dual smoke alarm 
technologies to the next meeting. 
• Mr. Pavlis made the motion to start the stakeholder process with the draft OMC rule package.  
Mr. Tyler seconded the motion.  The motion passed unanimously. 
• Mr. Pavlis made the motion to start the stakeholder process with the draft OPC rule package 
including keeping model code in Sections 1003.3.2 and 1003.3.3.  Mr. Miller seconded the 
motion.  The motion passed unanimously. 
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NEW BUSINESS 

No items for consideration 
 

ADJOURN 
Mr. Pavlis made the motion to adjourn at 4:23 P.M.  Mr. Stanbery seconded the motion. The motion 
passed unanimously. 
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File Attachments for Item:

P-1 Petition #23-02 - OBC Section 427 (Section 429 in 2024 OBC) Privacy Pods/Booths - 

Charles Moore of Framery Acoustics
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Ohio Building Code - Application for Rule Change
Charles H. Moore
Framery Acoustics
3/13/2023

Acoustic Privacy Pod/Booths are becoming more popular. These are a necessary addition to
most open office environments. They provide a space for a person to take a phone call, video
call, or a quiet space to concentrate on a given task or assignment.

This proposal provides a means for building officials to approve these installations and allow the
use of these prefabricated structures. This proposal treats Privacy Pod/booths, as products that
can be installed in a building, and not as building construction, while not losing applicable code
requirements. The proposal covers: Section 427.1 places limitations on the size of Privacy
Pod/booths that are more appropriate for listed products. Privacy Pod/booths that exceed these
size limitations will not fall under Section 427, and will be addressed with other building code
requirements, including internal wirings, lighting, and other construction. Section 427.2 - The UL
962 listing covers the fabrication and safety of the modular room. UL 962 includes requirements
for insulation, finish materials, internal wiring, lighting, ventilation, and other construction
features. Markings are to be provided on the listed products to document the Chapter 8 and 26
ratings, such as the ASTM E84 (UL 723) flame spread and smoke developed indexes. This
makes it easy to determine their suitability for use in the specific areas of the building. Section
427.3 allows the building official to approve the installation locations, to make sure the means of
egress is not compromised and other code requirements are not adversely impacted. Section
427.4 addresses potential tripping hazards, and is based on Section 3.1.3, Item D in ICC ES
AC519, “Enclosed Booths for Installation Inside New and Existing Buildings”.

2022 OHIO BUILDING CODE
Add new definition as follows:

Privacy Pod/Privacy Booth. An occupiable prefabricated structure, consisting of walls and a
ceiling, with or without an integrated floor, designed and intended for use as an office or privacy
space, which may include integral electrical wiring, ventilation, and furnishings

SECTION 427
PRIVACY PODS / BOOTHS

427.1 General.
Definition:
Privacy Pod/Booth: 100 square feet (9.3 m2) or less in floor area and 8ft (2438mm) or less in
height.
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Privacy Pods exceeding these dimensions shall comply with all applicable requirements in this
code.

427.2 Listing.
Privacy pod/booths shall be listed and labeled in accordance with UL 962 and installed in
accordance with the listing and the manufacturer’s instructions.

427.3 Locations.
Privacy pod/booths shall only be installed in approved locations and shall not obstruct required
means of egress.

427.4 Elevation change.
Privacy pod/booths with integral floors shall be permitted to have an elevation change measured
from the finished floor that is a maximum of 5 inches (127 mm) higher than the floor of the
existing structure outside the modular booth.

427.5 Fire suppression.
Sleep pods shall be installed in rooms or spaces equipped with an automatic sprinkler system in
accordance with Section 903.3.1.1. Installation of booths must not interfere with clearances of
existing sprinkler heads.

Exceptions:
1. Booth installations that meet the requirements of Section 9.2.10, NFPA 13, 2022 Edition
and the following:

a. Where multiple booths are proposed, the booths are separated by a distance of
18 inches from one another.
b. The clearance between the top of the booth(s) and ceiling sprinklers is a
minimum of 18 inches.
c. Per Section 9.2.10.2 of NFPA 2022 Edition, the area of any booth does not
exceed 24 square feet. The area is to be the interior area of the booth, excluding the
area of the enclosing walls.
2. Booth installations where the top of the booth has louvers that open automatically
on the activation of the fire alarm or with the loss of power.
3. Where the booth has an applicable testing report accompanied by full-scale fire
testing report showing that ceiling sprinklers control a fire originating from inside the
booth, as allowed by ICC-ES Acceptance Criteria 519 section 6.8 D.

429.5.1 Smoke detection.
An automatic smoke detection system complying with Section 907 shall be provided in the
rooms or spaces in which the privacy pod/booth’s are located. The system shall activate the
occupant notification system in accordance with Section 907.5.

429.5.2 Smoke alarms.
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Audibility requirements of NFPA 72 and IFC 907.5.2.1 apply to the privacy pod/booth’s. If these
requirements are not met, an alarm should be placed inside the pod.
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  Form: 1536 OBBS - 716160 

 

CRITERIA FOR SUBMITTING RULE CHANGES TO THE 
BOARD OF BUILDING STANDARDS 

 

 

 

 

The Ohio Board of Building Standards processes all petitions for changes to the rules of the 

Board of Building Standards (Building, Mechanical, Plumbing, Boiler, Elevator, or Residential 

Codes) pursuant to ORC Chapter 119. 

 

When anyone desires to petition the Board of Building Standards to adopt, amend, or annul a 

provision of rules of the Board, they must complete an application and provide supporting 

information submitted to the Secretary of the Board of Building Standards.  

 

The application must include the following:  

 

     (1)  The date the application is prepared;  

     (2)  The rule number or section that is proposed for amendment, adoption, or annulment;  

     (3)  The rule numbers of all other rules that will be affected by the matter proposed;  

     (4)  The name, address, contact information, affiliation of the applicant, and of any 

representative;  

     (5)  The provisions that are proposed for adoption, amendment, or annulment;   

(6) The reason and technical justification for the proposed change; 

(7) All text to be eliminated shall be shown deleted by means of strikethrough, e.g., 

matter to be eliminated; 

(8) All proposed new text to be inserted into a rule shall be shown as underlined, e.g., 

proposed new matter; and 

(9) One copy of the completed application and attachments. 

(10) An estimate of the increase or decrease in cost that would occur with the adoption of 

the proposed code change. 

 

When the Secretary of the Board of Building Standards receives a completed application for an 

adoption, amendment, or annulment of rules of the Board, the Secretary will promptly deliver 

or mail a copy of the application to each member of the Board.  

 

After receiving an application for the adoption, amendment, or annulment of rules of the 

Board, the Board of Building Standards shall proceed under sections 3781.101 and 3781.12 of 

the Revised Code. 
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  Form: 1536 OBBS - 716160 

BOARD OF BUILDING STANDARDS  

6606 Tussing Road, P.O. Box 4009 

Reynoldsburg, Ohio 43068-9009 

(614) 644-2613  
bbs@ohio.gov 

www.com.state.oh.us/dico/bbs/default.aspx 

APPLICATION 
 

 

 
 
 
 
 

 
 

 

 

Submitter: 
                                                                 (Contact Name)                                                                     (Organization/Company) 

 

Address: 
                                                                                                          (Include Room Number, Suite, etc.) 

 
                                      (City)                                                                                             (State)                                                                                    (Zip) 

 

Telephone Number:                                                                               Fax Number: 

 
Date:                                                                                        E-mail Address:  
 

 

Code Section:  

              

General Explanation of Proposed Change (attach additional sheets if necessary): 
 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Explanation of Cost Impact of Proposed Code Change*: 
 

 
 

 

 

 

 

 
 

            *Attach additional cost information as necessary to justify any statement of cost increase or cost decrease. 
 

FOR 

RULE CHANGE 
Pursuant to section 3781.12 of the Revised 

Code and rules adopted by the Board of 

Building Standards, application is herewith 

submitted to adopt, amend, or annul a rule 

adopted by the Board pursuant to section 

3718.10 of the Revised Code. 
 

For BBS use: 
 

Petition #: 

 

Date Recv’d: 

44 W. Zane Ave.

801-386-2762

3/13/2023 charles.moore@framery.fi

427 (new section)

see attached sheet. 

 

Framery AcousticsCharles H. Moore

Salt Lake City UT 84103

N/A, Not currently covered in Building Code

N/A, Not currently covered in Building Code
N/A, Not currently covered in Building Code
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  Form: 1536 OBBS - 716160 

Information on Submittal (attach additional sheets if necessary): 

1. Sponsor:  

 
 

 

 
Organization sponsoring or requesting the rule change (if any) 

2. Rule Title:  

 

 
Title of rule change 

3. Purpose/ 

    Objective: 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Technical justification for the proposed rule change 

4. Formatted       

    Rule    

Language  

 
(Using  

Strike-out for 

Deleted Text  

and Underline 

for Added 

Text) 

 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
Use strike-out for deleted text and underline for added text 

5. Notes:   
 

1. To encourage uniformity among states using model codes, it is recommended that the 

submitter first submit any code change directly to ICC and participate in the national 

model code development process. 

2. Please provide a copy of application and documentation. 

3. Use a separate form for each code change proposal. 
 

 

Section 427, Privacy Pods / Booths

This proposal provides a means for building officials to approve 
these installations and allow the use of these prefabricated 
structures. This proposal treats Privacy Pod/booths, as products 
that can be installed in a building, and not as building construction, 
while not losing applicable code requirements. The proposal 
covers: Section 427.1 places limitations on the size of Privacy 
Pod/booths that are more appropriate for listed products. Privacy 
Pod/booths that exceed these size limitations will not fall under 
Section 427, and will be addressed with other building code 
requirements, including internal wirings, lighting, and other 
construction. Section 427.2 - The UL 962 listing covers the 
fabrication and safety of the modular room. UL 962 includes 
requirements for insulation, finish materials, internal wiring, 
lighting, ventilation, and other construction features. Markings are 
to be provided on the listed products to document the Chapter 8 
and 26 ratings, such as the ASTM E84 (UL 723) flame spread and 
smoke developed indexes. This makes it easy to determine their 
suitability for use in the specific areas of the building. Section 
427.3 allows the building official to approve the installation 
locations, to make sure the means of egress is not compromised 
and other code requirements are not adversely impacted. Section 
427.4 addresses potential tripping hazards, and is based on 
Section 3.1.3, Item D in ICC ES AC519, “Enclosed Booths for 
Installation Inside New and Existing Buildings”.  
 

SECTION 427 
PRIVACY PODS / BOOTHS 
  
  
427.1 General. 
Definition: 
Privacy Pod/Booth: 100 square feet (9.3 m2) or less in floor area 
and 8ft (2438mm) or less in height. 
  
Privacy Pods exceeding these dimensions shall comply with all 
applicable requirements in this code. 
  
427.2 Listing. 
Privacy pod/booths shall be listed and labeled in accordance with 
UL 962 and installed in accordance with the listing and the 
manufacturer’s instructions. Privacy pod/booths shall be marked 
with the following ratings: 
1. Wall and ceiling interior finish ratings as established in 
accordance with Chapter 8. 
2. Plastic material ratings as established in accordance with 
Chapter 26. 
  
427.3 Locations. 
Privacy pod/booths shall only be installed in approved locations 
and shall not obstruct required means of egress. 
  
427.4 Elevation change. 
Privacy pod/booths with integral floors shall be permitted to have 
an elevation change measured from the finished floor that is a 
maximum of 5 inches (127 mm) higher than the floor of the 
existing structure outside the modular booth provided a sign is 
installed on each side of 
the door warning about the elevation change, and a distinctive 
marking stripe is installed across the threshold having a width of 
not less than 1 inch (25 mm) but not more than 2 inches (51 mm). 
  
427.5 Fire suppression. 
Sleep pods shall be installed in rooms or spaces equipped with an 
automatic sprinkler system in accordance with Section 903.3.1.1. 
Installation of booths must not interfere with clearances of existing 
sprinkler heads. 
  
Exceptions: 
1. Booth installations that meet the requirements of Section 
9.2.10, NFPA 13, 2022 Edition 
and the following: 
a. Where multiple booths are proposed, the booths are 
separated by a distance of 18 inches from one another. 
b. The clearance between the top of the booth(s) and ceiling 
sprinklers is a minimum of 18 inches. 
c. Per Section 9.2.10.2 of NFPA 2022 Edition, the area of any 
booth does not exceed 24 square feet. The area is to be the 
interior area of the booth, excluding the area of the enclosing 
walls. 
2. Booth installations where the top of the booth has louvers 
that open automatically on the activation of the fire alarm or with 
the loss of power. 
3. Where the booth has an applicable testing report 
accompanied by full-scale fire testing report showing that ceiling 
sprinklers control a fire originating from inside the booth, as 
allowed by ICC-ES Acceptance Criteria 519 section 6.8 D. 
  
429.5.1 Smoke detection. 
An automatic smoke detection system complying with Section 907 
shall be provided in the rooms or spaces in which the privacy 
pod/booth’s are located. The system shall activate the occupant 
notification system in accordance with Section 907.5. 
  
429.5.2 Smoke alarms. 
Audibility requirements of NFPA 72 and IFC 907.5.2.1 apply to the 
privacy pod/booth’s. If these requirements are not met, an alarm 
should be placed inside the pod. 
  
 

Framery Acoustics, Inc.
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File Attachments for Item:

P-2 Petition #23-03 - OBC Ch 19 & 35 Add ACI 440.11 for structural concrete -  Kerry Sutton of 

American Concrete Institute
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  Form: 1536 OBBS - 716160 

 

CRITERIA FOR SUBMITTING RULE CHANGES TO THE 
BOARD OF BUILDING STANDARDS 

 

 

 

 

The Ohio Board of Building Standards processes all petitions for changes to the rules of the 

Board of Building Standards (Building, Mechanical, Plumbing, Boiler, Elevator, or Residential 

Codes) pursuant to ORC Chapter 119. 

 

When anyone desires to petition the Board of Building Standards to adopt, amend, or annul a 

provision of rules of the Board, they must complete an application and provide supporting 

information submitted to the Secretary of the Board of Building Standards.  

 

The application must include the following:  

 

     (1)  The date the application is prepared;  

     (2)  The rule number or section that is proposed for amendment, adoption, or annulment;  

     (3)  The rule numbers of all other rules that will be affected by the matter proposed;  

     (4)  The name, address, contact information, affiliation of the applicant, and of any 

representative;  

     (5)  The provisions that are proposed for adoption, amendment, or annulment;   

(6) The reason and technical justification for the proposed change; 

(7) All text to be eliminated shall be shown deleted by means of strikethrough, e.g., 

matter to be eliminated; 

(8) All proposed new text to be inserted into a rule shall be shown as underlined, e.g., 

proposed new matter; and 

(9) One copy of the completed application and attachments. 

(10) An estimate of the increase or decrease in cost that would occur with the adoption of 

the proposed code change. 

 

When the Secretary of the Board of Building Standards receives a completed application for an 

adoption, amendment, or annulment of rules of the Board, the Secretary will promptly deliver 

or mail a copy of the application to each member of the Board.  

 

After receiving an application for the adoption, amendment, or annulment of rules of the 

Board, the Board of Building Standards shall proceed under sections 3781.101 and 3781.12 of 

the Revised Code. 
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Form: 1536 OBBS - 716160 

BOARD OF BUILDING STANDARDS
6606 Tussing Road, P.O. Box 4009 

Reynoldsburg, Ohio 43068-9009 

(614) 644-2613
bbs@ohio.gov

www.com.state.oh.us/dico/bbs/default.aspx 

APPLICATION 
 

 

 

Submitter: 
(Contact Name)    (Organization/Company) 

Address: 
(Include Room Number, Suite, etc.) 

  (City)    (State)    (Zip) 

Telephone Number:  Fax Number: 

Date: E-mail Address:

Code Section: 

General Explanation of Proposed Change (attach additional sheets if necessary): 

Explanation of Cost Impact of Proposed Code Change*: 

*Attach additional cost information as necessary to justify any statement of cost increase or cost decrease. 

FOR 

RULE CHANGE 
Pursuant to section 3781.12 of the Revised 

Code and rules adopted by the Board of 

Building Standards, application is herewith 

submitted to adopt, amend, or annul a rule 

adopted by the Board pursuant to section 

3718.10 of the Revised Code. 

For BBS use: 

Petition #: 

Date Recv’d:

38800 Country Club Drive

734-673-2195 248-848-3161

03-15-2023 kerry.sutton@concrete.org

New Section to amend the 2021 IBC: 1901.2.1 Structural concrete with GFRP reinforcement.

See attached Background and rationale. 

American Concrete InstituteKerry Sutton, PE

Farmington Hills Michigan 48331

   The proposal will not increase or decrease the cost of construction.

   The proposal will not increase or decrease the cost of construction.
   The proposal will not increase or decrease the cost of construction.

22

Jay Richards
Text Box
# 23-03

Jay Richards
Text Box
March 21, 2023



Form: 1536 OBBS - 716160 

Information on Submittal (attach additional sheets if necessary): 

1. Sponsor:

Organization sponsoring or requesting the rule change (if any)

2. Rule Title:

Title of rule change

3. Purpose/

Objective:

Technical justification for the proposed rule change

4. Formatted

Rule

Language

(Using 

Strike-out for 

Deleted Text 

and Underline 

for Added 

Text) 

Use strike-out for deleted text and underline for added text 

5. Notes: 1. To encourage uniformity among states using model codes, it is recommended that the

submitter first submit any code change directly to ICC and participate in the national

model code development process.

2. Please provide a copy of application and documentation.

3. Use a separate form for each code change proposal.

2021 IBC Option for ACI 440.11

The purpose of this code change proposal is to add a New Section to amend 
the 2021 IBC: 1901.2.1 Structural concrete with GFRP reinforcement. 

1901.2 Plain and reinforced concrete. Structural concrete shall be designed and constructed in accordance with the requirements of this chapter and ACI 318 as amended in Section 1905 of this code. Except for the provisions of Sections 
1904 and 1907, the design and construction of slabs on grade shall not be governed by this chapter unless they transmit vertical loads or lateral forces from other parts of the structure to the soil.
 
Add new text as  follows:
1901.2.1 Structural concrete with GFRP reinforcement. Cast-in-place structural concrete internally reinforced with glass fiber reinforced polymer (GFRP) reinforcement conforming to ASTM D7957 and designed in accordance with ACI CODE
440.11 shall be permitted where fire resistance ratings are not required and only for structures assigned to Seismic Design Category A.
 
 
Add new standard(s) as  follows:
 
ACI         American Concrete Institute
38800 Country Club Drive
Farmington Hills, MI 48331         
 
 ACI CODE-440.11-22: Structural Concrete Buildings Reinforced Internally with Glass Fiber Reinforced Polymer (GFRP) Bars  - Code Requirements         
 
 
 
ASTM         ASTM
International 100 Barr
Harbor Drive, PO Box C700
West Conshohocken, PA  19428         
         
D7957/D7957M-17 : Standard Specification for Solid Round Glass Fiber Reinforced Polymer Bars for Concrete                  
 
 
 

American Concrete Institute
Ohio Concrete (Co-Sponsor)
ACI Central Ohio Chapter (Co-Sponsor)
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ATTACHMENT 

2021 IBC Option for ACI 440.11 

Chapter 19 – Concrete 

Section – 1901 General 

1901.2 Plain and reinforced concrete. Structural concrete shall be designed and constructed in accordance with 
the requirements of this chapter and ACI 318 as amended in Section 1905 of this code. Except for the provisions of 
Sections 1904 and 1907, the design and construction of slabs on grade shall not be governed by this chapter unless 
they transmit vertical loads or lateral forces from other parts of the structure to the soil. 

Add new text as  follows: 

1901.2.1 Structural concrete with GFRP reinforcement. Cast-in-place structural concrete internally 
reinforced with glass fiber reinforced polymer (GFRP) reinforcement conforming to ASTM D7957 and 
designed in accordance with ACI CODE 440.11 shall be permitted where fire resistance ratings are not 
required and only for structures assigned to Seismic Design Category A. 

Add new standard(s) as  follows: 

ACI 
American Concrete Institute 

38800 Country Club Drive 
Farmington Hills, MI 48331 

Standard 
reference 
number 

Title 
Referenced in code 

section number 

440.11-22 
ACI CODE-440.11-22: Structural Concrete Buildings Reinforced 
Internally with Glass Fiber Reinforced Polymer (GFRP) Bars – Code 
Requirements 

1901.2.1 

ASTM 
ASTM 

International 100 Barr 
Harbor Drive, PO Box C700 

West Conshohocken, PA  19428 
Standard 
reference 
number 

Title 
Referenced in code 

section number 

D7957/D7957M-17 
Reinforcement 

Standard Specification for Solid Round Glass Fiber Reinforced 
Polymer Bars for Concrete 1901.2.1 
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Background and rationale - This proposal adds a new referenced standard: ACI CODE 440.11-22: Structural 
Concrete Buildings Reinforced Internally with Glass Fiber Reinforced Polymer (GFRP) Bars – Code 
Requirements. The addition of this new standard allows the design and construction of cast-in-place reinforced 
concrete using non-metallic reinforcement bars. While  the design and construct requirements contained in the 
standard are limited to use in structures assigned to Seismic Design Category A and structural elements not part of 
seismic force-resisting systems in SDC B and C, for simplicity this proposal limits the use to structures assigned 
to SDC A. ACI Committee 440 developed this standard to provide for public health and safety by establishing 
minimum requirements for strength, stability, serviceability, durability, and integrity of GFRP reinforced concrete 
structures. 

The standard not only provides a means of establishing minimum requirements for the design and construction of 
GFRP reinforced concrete, but for acceptance of design and construction of GFRP reinforced concrete structures by 
the building officials or their designated representatives. 

Due to the performance of other types of FRP reinforcement  and the lack of research  and testing of other types, 
the standard only applies to reinforced concrete structures designed and constructed with GFRP manufactured in 
accordance with ASTM D7957 Standard Specification for Solid Round Glass Fiber Reinforced Polymer Bars for 
Concrete  

GFRP reinforced concrete is especially beneficial for satisfying a demand for improved resistance to corrosion in 
highly corrosive environments, such as reinforced concrete exposed to water and de-icing salts. 

This standard establishes minimum requirements for GFRP reinforced concrete in a similar fashion as ACI  CODE 
318 Building Code Requirements for Structural Concrete establishes minimum requirements for structural concrete 
reinforced with steel reinforcement. A separate standard is needed, as GFRP reinforcement behaves differently than 
steel reinforcement. Results of the ICC Online Governmental Consensus Voting show approval of the inclusion of 
ACI CODE 440.11 in the 2024 International Building Code.  

Currently GFRP is accepted for use to reinforce highway bridge decks. Acceptance is primarily in areas where 
deicing salts are used on the roads and cause severe corrosion to conventional steel reinforcement. This proposed 
change provides minimum requirements for other applications where GFRP reinforced concrete is being 
considered, such as parking garages, water tanks, marine structures and structures supporting MRI machines. 
Design reasons to use GFRP bars in structures are: resistance to corrosion in the presence of chloride ions, lack of 
interference with electromagnetic fields, and low thermal conductivity. The use of GFRP reinforcement is accepted by 
the State of Ohio Department of Transportation and its use is specified in the January 1, 2023 online version of the 
ODOT Construction and Materials Specification. 

Cost Impact: The code change proposal will not increase or decrease the cost of construction 
This proposal adds alternative materials for the design and construction of reinforced structural concrete in Seismic 
Design Category A and does not preclude the use of conventional reinforced concrete. Thus, there is no cost impact. 
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File Attachments for Item:

P-3 Petition #23-04 - RCO 311.7.1 Two handrails - Robert Kramer
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APPLICATION 
FOR 

RULE CHANGE 

Pursuant to ection 3 781.12 of the Re iscd 
Code and rules adopt d h_ th, 1 oard of 
Building tandard,, application is her with 
ubmitted to adopt, am nd. or annul a rule 

adopted b the oard pur, uant to section 
371 .10 ofth R Yi,ed ode. 

ubmitter: 

BOARD OF BUILDING STANDARDS 
6606 Tussing Road, P.O. Box 4009 

Reynoldsburg, Ohio 43068-9009 
(614) 644-2613
bbs@ohio.gov

w .corn.statc.oh.us/dico/bbs/default.aspx 

For BBS use: 

Petition#: 

Date Recv'd: 

(C'ontnct nmr) (Organ17.ahon1Company) 

sbC/(l G-elcV/.c� PLAt� ddre 
(Include Room Number, Suite, etc.) 

6 J.l/· Fl ELD �(tlP 
(Zip) 

T lepbone Number: Q J -ft�- L/�()t)

Date:MAP/Jf

Code ection: /{)/

Fax Number: ___________ _ 

General Exolaoation of Prooosed Chan!!e (attach additional sheets if necessary): 

311.7.1 Stairways shall not be less than 36 inches (914 mm) in clear width at all points above the 

permitted handrail height and below the required headroom height. Handrails must be installed on both 

sides of all stairways and shall not project more than 4.5 inches (114 mm) on either side of the stairway 

and the minimum clear width of the stairway at and below the handrail height, including treads and 

landings, shall not be less than 31% incf:ies (787 rnrn) wf:iere a f:ianElrail is installeEI on one siEle anEI 27 

inches (698 mm). wf:iere f:ianElrails are proviEleEI on l:lotf:i sises 

1. Around 24,760,843 patients were admitted to emergency departments due to staircase
related injury during a 23 year-long study by NEISS.

2. In an average year, 1,076.558 people in the US suffer from a staircase-related injury.

3. More than 12,000 people meet death from falling down stairs every year. This itself tells
how fatal a fall could be. Simple tripping down stairs or falling off the stairs can rewrite
one's destiny. Since the fall will be very fast, the speed of impacting your head or back

will occur in a fraction of a second.

The cost should be no more than $200.00 per home.

Explanation of Cost Impact of Proposed Code Change*: 

* Attach additional cost information as necessary to justify any statement of cost increase or cost decrease. 

23-04

03/27/2023
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File Attachments for Item:

P-4 Petition #23-05 - OBC Ch 13 Add ACI/TMS 122.1 to IECC & ASHRAE 90.1 for thermal 

bridging - Kerry Sutton of American Concrete Institute
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Form: 1536 OBBS - 716160 

CRITERIA FOR SUBMITTING RULE CHANGES TO THE 
BOARD OF BUILDING STANDARDS 

The Ohio Board of Building Standards processes all petitions for changes to the rules of the 
Board of Building Standards (Building, Mechanical, Plumbing, Boiler, Elevator, or Residential 
Codes) pursuant to ORC Chapter 119. 

When anyone desires to petition the Board of Building Standards to adopt, amend, or annul a 
provision of rules of the Board, they must complete an application and provide supporting 
information submitted to the Secretary of the Board of Building Standards.  

The application must include the following: 

(1) The date the application is prepared;
(2) The rule number or section that is proposed for amendment, adoption, or annulment;
(3) The rule numbers of all other rules that will be affected by the matter proposed;
(4) The name, address, contact information, affiliation of the applicant, and of any

representative;
(5) The provisions that are proposed for adoption, amendment, or annulment;
(6) The reason and technical justification for the proposed change;
(7) All text to be eliminated shall be shown deleted by means of strikethrough, e.g.,

matter to be eliminated;
(8) All proposed new text to be inserted into a rule shall be shown as underlined, e.g.,

proposed new matter; and
(9) One copy of the completed application and attachments.
(10) An estimate of the increase or decrease in cost that would occur with the adoption of

the proposed code change.

When the Secretary of the Board of Building Standards receives a completed application for an 
adoption, amendment, or annulment of rules of the Board, the Secretary will promptly deliver 
or mail a copy of the application to each member of the Board.  

After receiving an application for the adoption, amendment, or annulment of rules of the 
Board, the Board of Building Standards shall proceed under sections 3781.101 and 3781.12 of 
the Revised Code.

29



Form: 1536 OBBS - 716160 

BOARD OF BUILDING STANDARDS
6606 Tussing Road, P.O. Box 4009 

Reynoldsburg, Ohio 43068-9009 
(614) 644-2613

bbs@ohio.gov
www.com.state.oh.us/dico/bbs/default.aspx 

APPLICATION 
 

 

Submitter: 
(Contact Name)    (Organization/Company) 

Address: 
(Include Room Number, Suite, etc.) 

  (City)    (State)    (Zip) 

Telephone Number:  Fax Number: 

Date: E-mail Address:

Code Section: 

General Explanation of Proposed Change (attach additional sheets if necessary): 

Explanation of Cost Impact of Proposed Code Change*: 

*Attach additional cost information as necessary to justify any statement of cost increase or cost decrease. 

FOR 

RULE CHANGE 
Pursuant to section 3781.12 of the Revised 
Code and rules adopted by the Board of 
Building Standards, application is herewith 
submitted to adopt, amend, or annul a rule 
adopted by the Board pursuant to section 
3718.10 of the Revised Code. 

For BBS use: 

Petition #: 

Date Recv’d:

23-05

03/28/2023

38800 Country Club Drive

734-673-2195 248-848-3161

03-28-2023 Kerry.Sutton@concrete.org

2021 IECC Section C402 Building Envelope Requirements (pg. C4-1) and ASHRAE 90.1 -2019

Please see attached explanation. 

American Concrete InstituteKerry Sutton, PE

Farmington Hills MI 48331

Use of this code will incur additional expenses in commercial building design and construction but will help mitigate thermal bridges.

Use of this code will incur additional expenses in commercial building design and construction but will help mitigate thermal bridges.

Use of this code will incur additional expenses in commercial building design and construction but will help mitigate thermal bridges.
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Form: 1536 OBBS - 716160 

Information on Submittal (attach additional sheets if necessary): 
1. Sponsor:

Organization sponsoring or requesting the rule change (if any)

2. Rule Title:

Title of rule change

3. Purpose/
Objective:

Technical justification for the proposed rule change

4. Formatted
Rule
Language

(Using
Strike-out for
Deleted Text
and Underline
for Added
Text)

Use strike-out for deleted text and underline for added text 

5. Notes: 1. To encourage uniformity among states using model codes, it is recommended that the
submitter first submit any code change directly to ICC and participate in the national
model code development process.

2. Please provide a copy of application and documentation.
3. Use a separate form for each code change proposal.

2021 IECC Section C402.1. Add Item 5 to Section 402.1
ASHRAE 90.1, Section 5.4, add section 5.4.1.1

Brings ACI-TMS 122.1 code on thermal bridge mitigation requirements into the 
IECC as an alternate compliance path. 
 
Brings ACI-TMS 122.1 code on thermal bridge mitigation requirements into 
ASHRAE 90.1 as an alternate compliance path. 

IECC:
C402.1 General. Building thermal envelope assemblies for buildings that are intended to comply with the code on a prescriptive basis in accordance with the compliance path described in Item 1 of 
Section C401.2.1 shall comply with the following:
1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and the thermal requirements of either the R-value-based method of 
Section C402.1.3; the U-, C- and F-factor-based method of Section C402.1.4; or the component
performance alternative of Section C402.1.5.
2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.
3. Fenestration in building envelope assemblies shall comply with Section C402.4.
4. Air leakage of building envelope assemblies shall comply with Section C402.5.
5. Compliance with ACI/TMS 122.1 shall be permitted for mitigating the effects of thermal bridges in concrete or masonry buildings.  
Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed in Section C402.4, the building and building thermal envelope shall comply with Item 2 of Section 
C401.2.1 or Section C401.2.2.
 
Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers shall comply with Section C403.11.
 
 
ASHRAE 90.1:
5.4 Mandatory Provisions
5.4.1 Insulation
Where insulation is required in section 5.5 or Section 5.6, it shall comply with the requirements found in section 5.8.1
5.4.1.1
Compliance with ACI/TMS 122.1 shall be permitted for mitigating the effects of thermal bridges in concrete or masonry assemblies.
 
 

American Concrete Institute
Ohio Concrete (Co Sponsor)
ACI Central Ohio Chapter (Co Sponsor)
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ATTACHMENT 

2021 IECC Option for ACI-TMS 122.1 

CHAPTER 4 [CE] 
COMMERCIAL ENERGY EFFICIENCY 

 SECTION C402 

BUILDING ENVELOPE REQUIREMENTS 

Section C402.1 Add Item 5 to Section 402.1 as follows: 

C402.1 General. Building thermal envelope assemblies for buildings that are intended to comply with the 
code on a prescriptive basis in accordance with the compliance path described in Item 1 of Section 
C401.2.1 shall comply with the following: 

1. The opaque portions of the building thermal envelope shall comply with the specific
insulation requirements of Section C402.2 and the thermal requirements of either R-value-
based method of Section C402.1.3; the U-, C- and F- factor-based method of Section
C402.1.4; or the component performance alternative of Section C402.1.5.

2. Roof solar reflectance and thermal emittance shall comply with Section C402.3.

3. Fenestration in building envelope assemblies shall comply with Section C402.4.

4. Air leaking of building envelope assemblies shall comply with Section C402.5.

5. Compliance with ACI/TMS 122.1 shall be permitted for mitigating the effects of
thermal bridges in concrete or masonry buildings.

Alternatively, where buildings have a vertical fenestration area or skylight area exceeding that allowed 
in Section C402.4, the building and building thermal envelope shall comply with Item 2 of Section 
C401.1 or Section C403.11.  

Walk-in coolers, walk-in freezers, refrigerated warehouse coolers and refrigerated warehouse freezers 
shall comply with Section C403.11. 
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Option for ACI-TMS 122.1 Thermal Bridging Amendment  

 
AHSRAE 90.1-2019 

Energy Standard for Buildings Except Low-rise Residential Buildings 
 
Section 5.4 Add Section 5.4.1.1 as follows: 
 
5.4 Mandatory Provisions 
5.4.1 Insulation 

Where insulation is required in section 5.5 or Section 5.6, it shall comply with the requirements found in 
section 5.8.1 
5.4.1.1 

Compliance with ACI/TMS 122.1 shall be permitted for mitigating the effects of thermal bridges in 
concrete or masonry assemblies. 
 

Add new referenced standard to Chapter 6 [CE] of IECC and Section 5 of ASHRAE 90.1 as follows: 

 

 
ACI/TMS 

American Concrete Institute 
38800 Country Club Drive 

Farmington Hills, MI 48331 
 

The Masonry Society 
105 South Sunset Street, Suite Q 

Longmont, CO 80501 
 
Standard reference 
number 

 
Title 

Referenced 
in code 
section 
number 

ACI-TMS Code 
122.1-21 

Thermal Bridge Mitigation for Buildings having Concrete and 
Masonry Walls and Masonry Veneer – Code Requirements and 
Commentary 

 
C402.1 

 

Reason: This proposal to the IECC and ASHRAE 90.1 brings the ACI-TMS 122.1 code on thermal 
bridge mitigation requirements into the IECC and ASHRAE 90.1 as an alternate path. It includes 
requirements at slab edges, for parapets, and for shelf angles. 
 
ACI-TMS CODE 122.1-21 is a code written by a joint committee of the American Concrete Institute and 
The Masonry Society. It is written using ACI’s consensus process including a public comment period 
and numerous committee ballots at each stage of the process. ACI is an American National Standards 
Institute standards development organization. ACI and TMS are not trade associations, but professional 
societies. The professionals serving on ACI/TMS committees identified the need to have minimum 
requirements to mitigate thermal bridges that are unique to thermal mass construction and are easy to 
understand. The new standard reflects the professional leadership in advancing technology related to the 
thermal performance of concrete and masonry buildings by mitigating heat transfer through balconies, 
shelf angles, parapets, and other thermal anomalies penetrating insulation layers in the building 
envelope. 
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Benefits – This standard provides constructable options that are easy to understand and implement. The 
2021 IECC or ASHRAE 90.1-2019 currently does not specifically address thermal bridge mitigation 
options for buildings having concrete or masonry walls or masonry veneer. The use of this standard 
provides the most benefit to those jurisdictions located in climate zones 5 through 7. Since the State of 
Ohio encompasses climate zone 5, adoption by reference of ACI-TMS CODE 122.1 would be beneficial 
in saving energy in commercial buildings across the State. 

 
Additional benefits are: 

 
• Assist the State of Ohio and its local jurisdictions in reaching goals for improved 

commercial building energy efficiency. 
• Provide designers with a methodology for addressing thermal bridge mitigation for buildings 

having concrete and masonry veneer. 

• Provides building code officials with a means to evaluate designs. 
 
Financial Impact – Use of the code will incur additional expenses in commercial building design and 
construction but will help mitigate thermal bridges. More energy efficient commercial buildings will 
ultimately reduce energy costs, decrease greenhouse gas emission and reliance on fossil fuels, and manage 
energy demand. 
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ANSI/ASHRAE/IES Addendum av to ANSI/ASHRAE/IES Standard 90.1-2019 1

(This foreword is not part of this standard. It is merely informative and does not contain
requirements necessary for conformance to the standard. It has not been processed according
to the ANSI requirements for a standard and may contain material that has not been subject
to public review or a consensus process. Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Work on Addendum av was initiated following the publication of ASHRAE Research Project (RP)
1365 “Thermal Performance of Building Envelope Details for Mid- and High-Rise Buildings.” The
RP found that unaccounted heat flow through the cumulative impact of thermal bridges can
increase the annual energy consumption associated with the building envelope when compared to a
building without thermal bridges.

Addendum av incorporates numerous comments from multiple public review periods. Excep-
tions are added for overhangs, additional compliance options are added for mass walls, allowances
are increased for unmitigated thermal bridges, and clarifying language is added to Section 11 and
Normative Appendix G.

The options shown were considered cost effective based on the methodology agreed to by SSPC
90.1, except for the large elements, in which case an allowance is provided. The current standard
assumes a near-perfect building with no large elements passing through the thermal envelope.
Addendum av therefore offers the user two options: construct a near-perfect wall or take advantage
of the allowances.

Addendum cr to Standard 90.1-2019, which was published during the development of this
addendum, provides requirements that limit building envelope tradeoffs in the performance paths in
Section 11 and Normative Appendix G (aka building envelope backstops). Projects can comply with
the proposed building envelope tradeoff limits either by meeting the prescriptive envelope require-
ments in Section 5.5 or using Section 5.6 “Building Envelope Trade-Off Option” to demonstrate
that the energy cost penalty from the proposed envelope does not exceed the set margins. The back-
stop margins are 15% for residential building area types and 7% for nonresidential building area
types.

Note: In this addendum, changes to the current standard are indicated in the text by underlining
(for additions) and strikethrough (for deletions) unless the instructions specifically mention some
other means of indicating the changes. 

Revise Section 3.2 as shown (I-P and SI).

chi-factor (χ or Chi): thermal transmittance of a point thermal bridge in units of Btu/(h·°F) [W/K]

[ . . . ]

clear-field thermal bridge: see thermal bridge.

[ . . . ]

linear thermal bridge: see thermal bridge.

[ . . . ]

point thermal bridge: see thermal bridge.

[ . . . ]

psi-factor (ψ or Psi): thermal transmittance per unit length of a linear thermal bridge in units of
Btu/(h·ft·°F) [W/(m·K)]

[ . . . ]

thermal bridge: an element that has higher thermal conductivity than the surrounding materials,
which creates a path of least resistance for heat transfer. For the purposes of determining building
envelope requirements, the classifications for thermal bridges are defined as follows:

clear-field thermal bridge: elements of a building envelope assembly that are distributed over
the area of the assembly and addressed in determining the thermal performance of the assem-
bly in accordance with Normative Appendix A. Examples of clear-field thermal bridges
include studs, webs and face shells of masonry units, ties, tracks, plates, girts and purlins for
metal building envelopes, and fasteners. Fasteners used to construct assemblies in accordance

Addendum av to Standard 90.1-2019

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.
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2 ANSI/ASHRAE/IES Addendum av to ANSI/ASHRAE/IES Standard 90.1-2019

with Normative Appendix A are not considered nor separately defined as point thermal
bridges.

linear thermal bridge: a length-based element associated with horizontal, vertical, or diagonal
elements that penetrates the insulation in the building envelope and with length measured
along the exterior surface of the building envelope. Examples of linear thermal bridges include
edges of floors, balconies, columns and beams in the plane of an assembly, parapets, roof-wall-
floor intersections, fenestration interfaces, shelf angles, and similar conditions not otherwise
defined as a clear field thermal bridge or point thermal bridge.

point thermal bridge: a discrete element that penetrates the insulation in the building envelope.
Examples of point thermal bridges include a beam penetrating a wall, a column penetrating a
roof or floor, and an anchor or connection used to attach an element to the building and not oth-
erwise defined as a clear field thermal bridge or linear thermal bridge. The cross-sectional
area of the point thermal bridge is measured at the outer surface of the outermost layer of insu-
lation that is penetrated by the element.

Revise Section 3.3 as shown (I-P and SI).

χ chi-factor, thermal transmittance of a point thermal bridge

[ . . . ]

L length of a linear thermal bridge

[ . . . ]

min. minimum

[ . . . ]

n number of occurrences a point thermal bridge

[ . . . ]

Ψ psi-factor, thermal transmittance per unit length of a linear thermal bridge

Revise Section 5.5.3.2 as shown (I-P and SI).

5.5.3.2 Above-Grade Wall Insulation. Above-grade walls shall comply with the insulation
values specified in Tables 5.5-0 through 5.5-8. For the purposes of this provision, wall top plates,
tracks, headers, or bond beams are considered part of the base wall assembly.

Exception to 5.5.3.2: Alternatively, fFor mass walls, where the requirement in Tables 5.5-0
through 5.5-8 is for a maximum assembly U-0.151 (U-0.857) followed by footnote “b,”
concrete masonry unit (CMU) walls complying with ASTM C90 concrete block walls that
are ungrouted or partially grouted at 32 in. (800 mm) or greaterless on center vertically and
48 in. (1200 mm) or greaterless on center horizontally shall have their ungrouted openings
(e.g., cores, cells) filled with insulating material having a maximum thermal conductivity
of 0.44 Btu·in/ h·ft2·°F (0.063 W/(m·K)). Other mass walls with integral insulation shall
meet the criteria when their U-factors are equal to or less than those for the appropriate
thickness and density in the “Partly Grouted, Cells Insulated” column of Table A3.1.3.

Add new Section 5.5.5 as shown (I-P and SI).

5.5.5 Linear Thermal Bridges and Point Thermal Bridges. Where linear thermal bridges and
point thermal bridges occur as described in Sections 5.5.5.1 through 5.5.5.5, they shall

a. comply with the applicable requirements of Sections 5.5.5.1 through 5.5.5.5 or
b. not exceed the mitigated psi-factors and chi-factors in Table A10.1, where the psi-factors and

chi-factors for the thermal bridges are determined in accordance with Appendix A, Section A10.

For the purposes of Section 5.5.5, linear elements that are connected to the building structure by
a series of point connections shall be permitted to be characterized as linear thermal bridges or as
individual point thermal bridges.

Exceptions to 5.5.5:

1. Buildings located in Climate Zones 0 through 3.
2. Semiheated spaces in buildings located in Climate Zones 0 through 6.
3. Clear-field thermal bridges.
4. Thermal bridges in uninsulated assemblies.

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
print or digital form is not permitted without ASHRAE's prior written permission.
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ANSI/ASHRAE/IES Addendum av to ANSI/ASHRAE/IES Standard 90.1-2019 3

5. Linear and point thermal bridges that have a material thermal conductivity less than 3.0
Btu·in/ h·ft2·°F (0.433 W/[m·K]).

6. Alterations to existing buildings other than additions.
7. Roofs that project over exterior walls.

Informative Note: For linear thermal bridges and point thermal bridges that fall under the pro-
visions of Section 2.4 and cannot comply prescriptively with the provisions of Sections 5.5.5.1
through 5.5.5.4, projects can use Section 5.5.5.5, Section 11, Normative Appendix C, or Normative
Appendix G.

5.5.5.1 Roof and Wall Intersections. Where a roof with insulation entirely above deck inter-
sects an exterior wall, the intersection shall comply with Sections 5.5.5.1.1, 5.5.5.1.2, 5.5.5.1.3, and
5.5.5.1.4, as applicable. Blocking, nailers, and similar elements shall be permitted to interrupt insu-
lation for securement of the roof covering, coping, flashing materials, or similar elements.

5.5.5.1.1 Roof Edges. At roof edges without parapets or overhangs, the roof insulation and
the wall insulation shall comply with the following, as applicable to the location of the insulation:

a. Where a wall has exterior continuous insulation, the roof insulation shall extend to the exterior
of the wall insulation and the wall insulation shall extend to the roof insulation.

b. Where a wall has cavity or integral insulation that represents more than 50% of the total wall
insulation R-value, the roof-to-wall insulation shall comply with one of the following:

1. The cavity or integral insulation shall extend to the underside of the roof insulation.

2. The cavity or integral insulation shall extend to the underside of the roof deck, and the roof
insulation shall extend to the exterior face of the wall. The wall insulation shall be permitted
to be interrupted by roof framing members.

3. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall
extend inward on the underside of the roof deck for not less than 2 ft (0.6 m) and be permit-
ted to be interrupted by roof framing members.

4. Insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall be placed at
the exterior of the roof edge and be located between the bottom plane of the roof insulation
and the plane of the bottom of the roof deck.

5. The wall insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance
with Table 5.5.5.1.2.1.

6. The roof insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance with
Table 5.5.5.1.2.2.

c. Where a mass wall has interior insulation that represents more than 50% of the total wall insula-
tion R-value, the interior insulation shall extend to the underside of the roof deck, shall be per-
mitted to be interrupted by framing members, and shall comply with one of the following:

1. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall
extend inward on the underside of the roof deck for not less than 2 ft (0.6 m) and be permit-
ted to be interrupted by roof framing members.

2. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall be
placed at the exterior of the roof edge and be located between the bottom plane of the roof
insulation and the plane of the bottom of the roof assembly in contact with the exterior wall.

3. The wall insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance
with Table 5.5.5.1.2.1.

4. The roof insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance with
Table 5.5.5.1.2.2.

(Informative Note: See Informative Appendix J, Figures J-1.)

5.5.5.1.2 Parapets. At roof edges with parapets, the exterior wall insulation shall comply
with one or more of the following as applicable to the location of the insulation and wall assembly:

a. Where a wall has exterior continuous insulation, such insulation shall be applied to both verti-
cal sides of the parapet. 
(Informative Note: See Informative Appendix J, Figure J-2[a].)

b. Where a wall has cavity or integral insulation that represents more than 50% of the total wall
insulation R-value, the roof to wall intersections at parapets shall comply with one of the fol-
lowing: 
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1. The wall insulation shall extend within the cavity of the parapet not less than the height of
the top of the roof insulation. The wall insulation shall be permitted to be interrupted by roof
framing members.

2. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall
extend inward on the underside of the roof deck for not less than 2 ft (0.6 m) and be permit-
ted to be interrupted by roof framing members.

3. Insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall be placed at
the exterior of the roof edge and be located between the bottom plane of the roof insulation
and the plane of the bottom of the roof deck.

4. The wall insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance
with Table 5.5.5.1.2.1

5. The roof insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance with
Table 5.5.5.1.2.2.

(Informative Note: See Informative Appendix J, Figure J-2[b].)
c. Where a mass wall has interior insulation that represents more than 50% of the total wall insula-

tion R-value, the interior insulation shall extend to the underside of the roof deck, shall be per-
mitted to be interrupted by framing members, and shall comply with one of the following:

1. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall
extend inward on the underside of the roof deck for not less than 2 ft (0.6 m) and be permit-
ted to be interrupted by roof framing members. 

2. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall be
placed at the exterior of the roof edge and be located between the bottom plane of the roof
insulation and the plane of the bottom of the roof assembly in contact with the exterior wall.

3. The wall insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance
with Table 5.5.5.1.2.1.

4. The roof insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance with
Table 5.5.5.1.2.2.

(Informative Note: See Informative Appendix J, Figure J-2[c] and J-2[d].)

5.5.5.1.3 Parapets within the Field of a Roof. Exterior continuous insulation having a mini-
mum rated R-value of insulation not less than R-5 (R-0.9) shall be applied to both vertical sides of
the parapet and extend from the coping at the top of the parapet to not less than the top of the roof
insulation below.

Table 5.5.5.1.2.1 Additional Wall Insulation Required for Mass Walls with Insulation on the Interior 
or Integral at Intersections with Roof Edges and Parapets

Climate Zone R-Value Increase U-factor % Decrease

4 R-1.0 (R-0.18) 8%

5 R-1.0 (R-0.18) 8%

6 R-1.5 (R-0.26) 10%

7 R-1.5(R-0.26) 10%

8 R-2.5 (R-0.44) 14%

Table 5.5.5.1.2.2 Additional Roof Insulation Required for Mass Walls with Insulation on the Interior 
or Integral at Intersections with Roof Edges and Parapets

Climate Zone R-Value Increase U-factor % Decrease

4 R-7.0 (R-1.23) 24%

5 R-7.0 (R-1.23) 24%

6 R-7.0 (R-1.23) 26%

7 R-9.0(R-1.58) 26%

8 R-9.0 (R-1.58) 26%
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Informative Notes:

1. See Informative Appendix J, Figure J-3.
2. Parapets that are an integral part of a fire-resistance-rated wall, and the exterior continu-

ous insulation applied to the parapet, shall comply with the fire resistance ratings of the
building code.

5.5.5.2 Walls and Intermediate Floor Intersections. At floor and exterior wall intersections,
the exterior wall insulation shall comply with Sections 5.5.5.2.1, 5.5.5.2.2, and 5.5.5.2.3 as applicable
to the type of floor intersection, exterior wall assembly and location of the exterior wall insulation.

5.5.5.2.1 Intermediate floor edges that do not serve as balconies or floor overhangs shall
comply with the following as applicable: 

a. Where a wall has exterior continuous insulation, such insulation shall extend continuously past
the floor edge.

b. Where a wall has cavity insulation that represents more than 50% of the total wall insulation R-
value, the cavity insulation shall extend to the underside of the floor deck and shall be permitted
to be interrupted by floor framing members and wall top and bottom plates or tracks. 
(Informative Note: See Informative Appendix J, Figure J-4[a] and J-4[b].)

c. Where a mass wall has integral insulation that represents more than 50% of the total wall insu-
lation R-value, the intermediate floor intersection shall comply with one of the following:
1. The full thickness of integral insulation shall extend past the floor edge.
2. Where the intermediate floor deck extends through the integral insulation, insulation having

a rated R-value of insulation not less than R-5 (R-0.9) shall be maintained to the full depth
of the floor edge on the exterior side of the floor edge. 

(Informative Note: See Informative Appendix J, Figure J-4[c] and J-4[d].)
d. Where a mass wall has interior insulation that represents more than 50% of the total wall insula-

tion R-value, the interior insulation shall extend to the underside of the floor deck, shall be per-
mitted to be interrupted by framing members, and shall comply with one of the following:
1. Additional interior insulation having a rated R-value of insulation not less than R-5 (R-0.9)

shall cover the full depth of the floor edge. Such insulation shall be permitted to be inter-
rupted by floor framing members. Fire safing applied to the full depth of the floor edge
meets this requirement.

2. Additional insulation having a rated R-value of insulation not less than R-5 (R-0.9) shall
cover the full depth of the floor edge on the exterior side of the wall.

3. The wall insulation values in Tables 5.5-1 through 5.5-8 shall be adjusted in accordance
with Table 5.5.5.2.1.

(Informative Note: See Informative Appendix J, Figure J-4[e] and J-4[f].)
e. Where mass walls have not less than 50 percent of the rated R-value of insulation on the exte-

rior side of the wall and the remainder on the interior side, the insulation on the interior side of
the wall shall be permitted to be interrupted by an intermediate floor.
(Informative Note: See Informative Appendix J, Figure J-4[g].)

5.5.5.2.2 The total length of mass floor assembly projections serving as balconies or floor
overhangs that penetrate the building envelope shall not exceed the percentages of the total building
perimeter depicted in Table 5.5.5.2.2. For this calculation, total building perimeter is the sum of the
perimeters of each above grade floor where it intersects the exterior building envelope.

Exceptions to 5.5.5.2.2:

1. Mass floor assembly projections located directly above and providing protection to a
pedestrian walkway at street-level.

2. Mass floor assembly projections thermally broken with a continuous thermal spacer
block not less than R-12 (R-2.1). The thermal spacer block shall be permitted to be
interrupted by structural connections.

5.5.5.3 Exterior Cladding Support. Shelf angles that support masonry exterior cladding shall
be offset from the floor edge or primary structural frame using point connections to accommodate
the full depth of any exterior continuous insulation between the support and floor or structure,
exclusive of the point connections. The cross-sectional area of point connections shall not exceed
1.5 in.2 /lin ft (3200 mm2/lin m) for carbon steel connections or 2.3 in.2 /lin ft (4900 mm2/lin m) for
stainless steel. Other cladding supports that penetrate the exterior continuous insulation shall be
subject to the provisions of Section 5.5.5.5 and be mounted away from the backup construction
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using point connections to accommodate the full depth of any exterior continuous insulation exclu-
sive of the point connections.

Exception to 5.5.5.3: Girts in metal building walls as described in Normative Appendix A.

(Informative Note: See Informative Appendix J, Figure J-5.)

5.5.5.4 Opaque Wall and Vertical Fenestration Intersection. Vertical fenestration shall be
installed in accordance with one or more of the following:

a. For vertical fenestration, the outermost glazing layer shall be aligned within the thickness of or
within 2 in. (50 mm) of either face of the continuous insulation layer. 

(Informative Note: See Informative Appendix J, Figure J-6[a] and J-6[b].)

b. For vertical fenestration, where continuous insulation is not present, the outermost glazing
layer shall be aligned within the thickness of the wall insulation layer and not more than 2 in.
(50 mm) from the exterior side of the outermost insulation layer.

(Informative Note: See Informative Appendix J, Figure J-6[c].)

c. Intersections between vertical fenestration and opaque walls where the surfaces of the rough
opening located between the edge of the frame of the vertical fenestration and the opaque wall
insulation shall be

1. covered with a material having an R-value not less than R-3 (R-0.5), or

2. covered with wood framing not less than 1.5 in. (38 mm) thick, or

3. covered with a material having a thermal conductivity of not more than 3.0 Btu·in/ h·ft2·°F
(0.433 W/[m·K]).

(Informative Note: See Informative Appendix J, Figure J-6[d] and J-6[e].)

d. Intersections between vertical fenestration and opaque spandrel in a shared fenestration fram-
ing system shall have a thermal break with a thermal conductivity of 3.6 Btu·in/ h·ft2·°F (0.519
W/(m·K)) or less.

Exception to 5.5.5.4: Intersections between vertical fenestration and uninsulated opaque walls.

5.5.5.5 Other Elements and Building Assembly Intersections. Individual point thermal
bridges and linear thermal bridges not addressed in Sections 5.5.5.1 through 5.5.5.4 shall comply
with Equation 5.5.5.5.

347 Btu·in./(ft2·h·°F) × 0.003% × 
Above grade area of the building envelope ≥ (k1 × A1) + (k2 × A2) + (k3 × A3) ... (5.5.5.5 I-P)

Table 5.5.5.2.1 Additional Wall Insulation Required for Mass Walls With Insulation on the Interior 
Complying with Section 5.5.5.2(d)(3) 

Climate Zone R-Value Increase U-factor % Decrease

4 R-1.5 (R-0.26) 13%

5 R-2.0 (R-0.35) 15%

6 R-2.5 (R-0.44) 16%

7 R-3.0 (R-0.53) 20%

8 R-4.0 (R-0.70) 25%

Table 5.5.5.2.2 Mass Floor Balcony or Floor Overhang Allowances

Climate Zone Maximum Percent of Building Perimeter

4 35%

5 30%

6 20%

7 10%

8 0%
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50 W/(m·K) × 0.003% × 
Above grade area of the building envelope ≥ (k1 × A1) + (k2 × A2) + (k3 × A3) ... (5.5.5.5 SI)

where

k1, k2, k3 … = thermal conductivity of material 1, material 2, material 3, etc., expressed in
Btu·in./(ft2·h·°F) (W/[m·K]) for point thermal bridge material 1, material 2,
material 3, etc. (e.g., concrete, carbon steel, stainless steel, wood) 

A1, A2, A3,… = the total cross-sectional area of point thermal bridges and linear thermal bridges
of material 1, material 2, material 3, etc., expressed in ft2 (m2)

Exceptions to 5.5.5.5:

1. Service penetrations, including mechanical, electrical, plumbing, telecommunications,
and fire services, that pass through the opaque building envelope.

2. Insulated roof curbs and blocking.
3. Individual point thermal bridges that are less than the allowances in Table 5.5.5.5.

(Informative Note: See ASHRAE Handbook—Fundamentals Appendix A, Chapter 26, or
Chapter 33 for typical material thermal conductivity.)

Revise Section 5.6.1.1 as shown (I-P and SI).

5.6.1.1 All components of the building envelope shown on architectural drawings or installed
in existing buildings shall be modeled in the proposed design. The simulation program model fen-
estration and opaque building envelope types and area shall be consistent with the construction
documents. Any building envelope assembly not subject to the provisions of Section 5.5.5 that cov-
ers less than 5% of the total area of that assembly type (e.g., exterior walls) need not be separately
described, provided it is similar to an assembly being modeled. If not separately described, the area
of a building envelope assembly shall be added to the area of an assembly of that same type with
the same orientation and thermal properties.

[ . . . ]

Revise Section 5.7.2 as shown (I-P and SI).

5.7.2 Permit Application Documentation. Application documents shall include, at a minimum,
the type and rated R-value of insulation for each product; opaque door schedule showing the U-
factor for each opaque door product as determined in accordance with Section 5.8.2; fenestration
schedule showing the manufacturer, model number, orientation, area, U-factor, SHGC, and VT for
each fenestration product as determined in accordance with Section 5.8.2; air leakage details in
accordance with Section 5.4.3; and point and linear thermal bridge details in the proposed building
shall be represented on the compliance documents in accordance with Section 5.5.5.

[ . . . ]

Insert new Section 5.8.2 as shown, and renumber subsequent sections accordingly (I-P and SI).

5.8.2 Fenestration and Doors

[ . . . ]

5.8.2.3 Manufacturer’s Installation Instructions. Fenestration products shall be installed in
accordance with manufacturers’ instructions. 

Table 5.5.5.5 Allowable Point Thermal Bridge Cross-Sectional Area

Allowable Area per Point Thermal Bridge,
in.2 (mm2) Common Material Name

3 (1935) Carbon steel

9 (5800) Stainless steel

65 (41935) Concrete and masonry
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Modify Section 11, Table 11.5.1 as shown (I-P and SI).

Modify Section 12 as shown (I-P and SI).

Table 11.5.1 Modeling Requirements for Calculating Design Energy Cost and Energy Cost Budget

Proposed Design (Column A)
Design Energy Cost (DEC)

Budget Building Design (Column B)
Energy Cost Budget (ECB)

[ . . . ]

5. Building Envelope

All components of the building envelope in the proposed design
shall be modeled as shown on architectural drawings or as installed
for existing building envelopes. All opaque building envelope
components shall be modeled accounting for thermal mass effects.

Exceptions: The following building elements are permitted to
differ from architectural drawings.
1. Each linear thermal bridge and point thermal bridge as

identified in Section 5.5.5 shall be modeled using either of
the following techniques:
a. A separate model of the assembly within the energy

simulation model.
b. Adjustment of the clear-field U-factor in accordance

with Appendix A10.2.
2. Each uninsulated assembly not identified in Section 5.5.5

shall be modeled using either of the following techniques:
a. A separate model of the assembly within the energy

simulation model.
b.  The U-factors of uninsulated assemblies can be aver-

aged with larger adjacent surfaces of the same class of
construction using an area-weighted average method.
This average U-factor is modeled within the energy
simulation model.

13. Any other building envelope assembly, not subject to the
requirements of Section 5.5.5, that covers less than 5% of
the total area of that assembly type (e.g., exterior walls)
class of construction need not be separately described,
provided that it is similar to an assembly being modeled. If
not separately described, the area of a building envelope
assembly must be added to the area of the adjacent assem-
bly of the same type U-factors of these assemblies shall be
averaged with larger adjacent surfaces using an area-
weighted average method. This average U-factor shall be
modeled within the energy simulation model.

[ . . . ]

The budget building design shall have identical conditioned floor
area and identical exterior dimensions and orientations as the
proposed design, except as follows:

a. Opaque assemblies, such as roof, floors, doors, and walls,
shall be modeled as having the same heat capacity as the pro-
posed design but with the minimum U-factor required in Sec-
tion 5.5 for new buildings or additions and Section 5.1.3 for
alterations.

b. Where linear thermal bridges and point thermal bridges, as
identified in Section 5.5.5.1 through 5.5.5.5, are included in
the proposed design, they shall be modeled by adjusting the U-
factor of the parent assembly in accordance with the default
values in Section A10. If the proposed design does not have
linear thermal bridges and point thermal bridges, as identified
in Sections 5.5.5.1 through 5.5.5.5, they shall not be modeled
in the budget building design.

If the balcony length in the proposed design exceeds the
maximum allowed by Section 5.5.5.2.2, the area shall be
reduced proportionally for each balcony until the limit set in
Section 5.5.5.2.2 is met.

bc. The exterior roof surfaces shall be modeled with a solar
reflectance and thermal emittance as required in Section
5.5.3.1.1(a). All other roofs, including roofs exempted from
the requirements in Section 5.5.3.1.1, shall be modeled the
same as the proposed design.

[ . . . ]

Reference Title

[ . . . ]

International Organization for Standardization (ISO)
1, rue de Varembe, Case postale 56, CH-1211 Geneve 20, Switzerland

[ . . . ]

ISO 10211 (2017) Thermal bridges in building construction—Heat flows and surface temperatures—
Detailed calculations

[ . . . ]

ISO 14683 (2017)

[ . . . ]

Thermal bridges in building construction—Linear thermal transmittance—Simplified
methods and default values
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Revise Normative Appendix A as shown (I-P and SI).

A1. GENERAL

[ . . . ]

A1.3 Applicant-Determined Psi-Factors and Chi-Factors for Thermal Bridges. The applicant
shall determine values for point thermal bridges and linear thermal bridges using the assumptions
in Section A10.

[ . . . ]

A10. THERMAL BRIDGING CHI FACTORS AND PSI FACTORS 

A10.1 Determination of Psi-Factors and Chi-Factors. Psi-factor (ψ) and chi-factor (χ) values
representative of an as-designed thermal bridging condition shall be determined in accordance with
one of the following:

a. From simulation models compliant with ISO 10211 using details representative of the actual
construction and modeling assumptions consistent with generally accepted architectural and
engineering practice.

b. From ISO 14683.
c. From testing of the assembly in accordance with ASTM C1363 with and without the presence

of the thermal bridge condition to determine a linear transmittance value or point transmittance
value for the thermal bridge condition.

d. From application of heat transfer theory in accordance with generally accepted engineering
practice and where approved by the authority having jurisdiction.

e. As indicated in Table A10.1. The default column shall be used where the thermal bridge meets
prescriptive requirements. The unmitigated column shall be used where the thermal bridge does
not meet the prescriptive requirements.

(Informative Note: In Table A10.1, the values for thermal bridge details prescribed in Section
5.5.5 are based on data from ASHRAE Research Project 1365 and the BC Hydro Thermal Bridging
Guide listed in Informative Appendix E.)

A10.2 Assembly U-Factor Adjustment for Simulation of Thermal Bridges. For the purpose of
incorporating the effects of thermal bridges in simulations as required by Section 11 and Normative
Appendix G, where a thermal bridge is not modeled as a separate element, the clear-field U-factors
of modeled assemblies shall be modified in accordance with Equation A10.2. This modification
shall be achieved in the simulation model by altering the conductance value assigned to any one or
more insulation layers within the modeled assembly without altering the properties of modeled
building material layers.

Utot = {[(∑ψi × Li) + (∑χj × nj)]/Atotal) + Uo} (A10.2)

where

Utot = overall thermal transmittance, including the effect of linear thermal bridges and point
thermal bridges not included in the construction assembly Uo-factor, 
Btu/(h·ft2·°F) W/(m2·K)

Uo = clear-field thermal transmittance of the construction assembly as determined in
accordance with Section 5, Btu/(h·ft2·°F) (W/[m2·K]) 

Atotal = total opaque projected surface area of the construction assembly, ft2 (m2)

ψi = psi-factor, thermal transmittance for each type of linear thermal bridge, 
Btu/(h·ft·°F) (W/[m·K])

Li = length of a particular linear thermal bridge as measured on the outside surface of the
building envelope, ft (m)

χi = chi-factor, thermal transmittance for each detail type of point thermal bridge, 
Btu/(h·°F) (W/K)

ni = number of occurrences a particular type of point thermal bridge 
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Table A10.1 Thermal Bridging Psi-Factors and Chi-Factors for Thermal Bridges (I-P)

Unmitigated Default

Class of 
Construction—
Wall, above 
Grade Thermal Bridge Type Section

Psi-Factor
Btu/(h·ft·°F)

Chi-Factor
Btu/(h·°F)

Psi-Factor
Btu/(h·ft·°F)

Chi-Factor
Btu/(h·°F)

Steel framed and 
metal buildings

Roof edge 5.5.5.1.1 0.450 N/A 0.140 N/A

Parapet 5.5.5.1.2 0.289 0.151

Intermediate floor to wall intersection 5.5.5.2.1 0.487 0.177

Intermediate floor balcony or overhang to 
opaque wall intersection

5.5.5.2.2 0.487 0.177

Intermediate floor balcony in contact with 
vertical fenestration

5.5.5.2.2 0.974 0.177

Cladding Support 5.5.5.3 0.314 0.217

Wall to vertical fenestration intersection 5.5.5.4 0.262 0.112

Other element and assembly intersections 5.5.5.5 N/A 1.73 N/A 0.91

Mass
(exterior or 
integral)

Roof edge 5.5.5.1.1 0.500 N/A 0.100 N/A

Parapet 5.5.5.1.2 0.238 0.125

Intermediate floor to wall intersection 5.5.5.2 0.476 0.179

Intermediate floor balcony or overhang to 
opaque wall intersection

5.5.5.2.2 0.476 0.179

Intermediate floor balcony in contact with 
vertical fenestration

5.5.5.2 0.974 0.177

Cladding support 5.5.5.3 0.270 0.186

Wall to vertical fenestration intersection 5.5.5.4 0.188 0.131

Other element and assembly intersections 5.5.5.5 N/A 0.91 N/A 0.19

Mass (interior) Roof edge 5.5.5.1.1 0.500 N/A 0.100 N/A

Parapet 5.5.5.1.2 0.511 0.227

Intermediate floor to wall intersection 5.5.5.2 0.476 0.286

Intermediate floor balcony or overhang to 
opaque wall intersection

5.5.5.2.2 0.476 0.286

Intermediate floor balcony in contact with 
vertical fenestration

5.5.5.2 0.974 0.177

Cladding support 5.5.5.3 Same as mass (exterior)

Wall to vertical fenestration intersection 5.5.5.4 0.313 N/A 0.083 N/A

Other element and assembly intersections 5.5.5.5 Same as mass (exterior)

Wood-framed 
and other

Roof edge 5.5.5.1.1 0.450 N/A 0.140 N/A

Parapet 5.5.5.1.2 0.032 0.032

Intermediate floor to wall intersection 5.5.5.2.1 0.336 0.049

Cladding support 5.5.5.3 0.186 0.043

Wall to vertical fenestration intersection 5.5.5.4 0.150 0.099

Other element and assembly intersections 5.5.5.5 N/A 0.33 N/A 0.07

N/A = not applicable
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Table A10.1 Thermal Bridging Psi-Factors and Chi-Factors for Thermal Bridges (SI)

Unmitigated Default

Class of 
Construction—
Wall, above 
Grade Thermal Bridge Type Section

Psi-Factor
W /m K

Chi-Factor
W /m K

Psi-Factor
W /m K

Chi-Factor
W /m K

Steel framed and 
metal buildings

Roof edge 5.5.5.1.1 0.650 N/A 0.020 N/A

Parapet 5.5.5.1 0.500 0.260

Intermediate floor to wall intersection 5.5.5.2 0.842 0.307

Intermediate floor balcony or overhang to 
opaque wall intersection

5.5.5.2.2 0.842 0.307

Intermediate floor balcony in contact with 
vertical fenestration

5.5.5.2 1.686 0.307

Cladding support 5.5.5.2 0.554 0.376

Wall to vertical fenestration intersection 5.5.5.3 0.505 0.194

Other element and assembly intersections 5.5.5.54 N/A 0.92 N/A 0.48

Mass (exterior 
or integral)

Roof edge 5.5.5.1.1 0.750 N/A 0.150 N/A

Parapet 5.5.5.1 0.412 0.217

Intermediate floor to wall intersection 5.5.5.2 0.824 0.205

Intermediate floor balcony or overhang to 
opaque wall intersection

5.5.5.2.2 0.824 0.205

Intermediate floor balcony in contact with 
vertical fenestration

5.5.5.2 1.686 0.307

Cladding support 5.5.5.2 0.476 0.322

Wall to vertical fenestration intersection 5.5.5.3 0.325 0.226

Other element and assembly intersections 5.5.5.54 N/A 0.46 N/A 0.33

Mass (interior) Roof edge 5.5.5.1.1 0.750 N/A 0.150 N/A

Parapet 5.5.5.1.2 0.884 0.393

Intermediate floor to wall intersection 5.5.5.2 0.824 0.495

Intermediate floor balcony or overhang to 
opaque wall intersection

5.5.5.2.2 0.824 0.495

Intermediate floor balcony in contact with 
vertical fenestration

5.5.5.2 1.686 0.307

Cladding support 5.5.5.3 Same as mass (exterior)

Wall to vertical fenestration intersection 5.5.5.4 0.543 N/A 0.143 N/A

Other element and assembly intersections 5.5.5.5 Same as mass (exterior)

Wood-framed 
and other

Roof edge 5.5.5.1.1 0.150 N/A 0.020 N/A

Parapet 5.5.5.1 0.056 0.056

Intermediate floor to wall intersection 5.5.5.2 0.582 0.084

Cladding support 5.5.5.2 0.322 0.074

Wall to vertical fenestration intersection 5.5.5.3 0.260 0.171

Other element and assembly intersections 5.5.5.4 N/A 0.33 N/A 0.04

N/A = not applicable
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Modify Normative Appendix C, Section C1 as shown (I-P and SI).

C1.2.7 For Thermal Bridges Identified in Section 5.5.5. Thermal bridge inputs and specifica-
tions shall be individually identified for the thermal bridges indicated in Section 5.5.5 according to
one of the following:

a. Where the thermal bridge complies with one of the requirements of Sections 5.5.5.1 through
5.5.5.5, no additional inputs shall be required.

b. Where the thermal bridge does not comply with one or more of the requirements of Sections
5.5.5.1 through 5.5.5.5, the linear thermal bridge type or point thermal bridge type, length or
count, the assembly interrupted by this thermal bridge, and the Psi-factor or Chi-Factor shall
be specified. The input shall be a user-defined value or one of the unmitigated values from
Table A10.1.

c. Where Section 5.5.5 and Sections 5.5.5.1 through 5.5.5.5, including exceptions, are not applica-
ble to the thermal bridge, no additional inputs shall be required.

Modify Normative Appendix C, Section C2 as shown (I-P and SI).

C2.9 For thermal bridges, 

a. confirmation that the proposed design complies with the each of the requirements of Sections
5.5.5.1 through 5.5.5.5 including exceptions or

b. where the proposed design does not comply with each of the individual requirements of Sec-
tions 5.5.5.1 through 5.5.5.5, list the thermal bridges, the proposed psi-factors, proposed chi-
factors, and source information.

Modify Normative Appendix C, Section C3.5.5.4 as shown (I-P and SI).

C3.5.5.4 Thermal Bridges. Linear and point thermal bridges in the proposed design shall be
either of the following:

a. Not modeled where option (a) or (c) is selected in Section C1.2.7. 
b. Entered as individual thermal bridge inputs of length or count where option (b) is selected in

Section C1.2.7 and addressed as follows: 

1. Individual thermal bridges in the proposed design that are indicated to comply with the
requirements of Sections 5.5.5.1 through 5.5.5.5 need not be modeled.

2. Individual thermal bridges in the proposed design that are indicated to not comply with the
requirements of Sections 5.5.5.1 through 5.5.5.5 shall be modeled.

3. Individual thermal bridges in the proposed design that are indicated to be not applicable
with the requirements of Sections 5.5.5.1 through 5.5.5.5 need not be modeled.

Modify Normative Appendix C, Section C3.6 as shown (I-P and SI).

C3.6 Calculation of Base Envelope Performance Factor. The simulation model for calculating
the base envelope performance factor shall modify the simulation model for calculating the pro-
posed envelope performance factor as follows: 

a. All opaque assemblies shall be modeled with maximum the U-factor not greater than that
required in Section 5.5.3 for the appropriate class of construction, space-conditioning category,
and climate zone. Mass walls and mass floors shall be modeled with HC equal to 7.2 Btu/ft2·°F
(147 kJ/m2·K). All other opaque assemblies shall be modeled with the same HC as the pro-
posed design. Mass walls shall be modeled with equal mass on each side of the insulation. All
other opaque assemblies shall be modeled with insulation on the exterior. Thermal bridges shall
modify assembly U-factors in accordance with item C3.6b.

b. Thermal bridges:

1. Where option (a) is selected in Section C1.2.7, no modifications to the assembly U-factors
are required.

2. Where option (b) is selected in Section C1.2.7, the U-factor of the assembly interrupted
shall be modified per Section A10.2 using the default values in Table A10.1 for the appro-
priate class of construction. Each of the linear thermal bridges or point thermal bridges
identified in Sections 5.5.5.1 through 5.5.5.5 shall be modeled in the simulation model for
calculating the proposed envelope performance. Where the balcony length in the proposed
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design is greater than allowed by Section 5.5.5.2.2, the area shall be reduced proportionally
along each exposure until the limit set in Section 5.5.5.2.2 is met.

3. Where option (c) is selected in Section C1.2.7, no modifications to the assembly U-factors
are required.

bc. The exterior roof surfaces shall be modeled [ . . . ]

Revise Informative Appendix E as shown (I-P and SI).

ASHRAE 
1791 Tullie Circle
Atlanta, GA 30329-2305
(After 10/30/2020:
180 Technology Parkway
Peachtree Corners, GA 30092)

[ . . . ]

BC Hydro 
Corporate Head Office
333 Dunsmuir Street
Vancouver, B. C. V6B 5R3

Subsection
No. Reference Title/Source

[ . . . ]

Table A10.1 BC Hydro New Construction Program Orientation 
Manual (June 2016)

https://www.bchydro.com/powersmart/business/programs/new-
construction.html#thermal

Table A10.1 ASHRAE Research Project 1365 The Impact of Thermal Bridges on Effective Thermal 
Resistance and Energy Use in Mid and High Rise Buildings

[ . . . ]
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Modify Appendix G, Table G3.1 as follows:

Table G3.1 Modeling Requirements for Calculating Proposed Building Performance and Baseline Building 
Performance

No. Proposed Building Performance Baseline Building Performance

[ . . . ]

5. Building Envelope

a. All components of the building envelope in the proposed
design shall be modeled as shown on architectural drawings
or as built for existing building envelopes. All opaque build-
ing envelope components shall be modeled accounting for
thermal mass effects.

Exceptions: The following building elements shall be permitted
to differ from architectural drawings:

1. All uninsulated assemblies (e.g., projecting balconies,
perimeter edges of intermediate floor slabs, concrete floor
beams over parking garages, roof parapet) Each linear
thermal bridge and point thermal bridge as identified in
Section 5.5.5 shall be separately modeled using either of
the following techniques:

a. A sSeparate model of each of these assemblies the
assembly within the energy simulation model.

b. Adjustment of the clear-field U-factor in accordance
with Section A10.2.

2. Each uninsulated assembly not identified in Section 5.5.5
shall be modeled using either of the following techniques:

a. A separate model of the assembly within the energy
simulation model.

b. Separate calculation of the U-factor for each of these
assemblies. The U-factors of these uninsulated
assemblies are then can be averaged with larger adja-
cent surfaces of the same class of construction using
an area-weighted average method. This average U-
factor is modeled within the energy simulation model.

3. Any other building envelope assembly, that covers less
than 5% of the total area of that class of construction
(e.g., exterior walls) need not be separately described,
provided that it is similar to an assembly being modeled.
If not separately described, the U-factors of these assem-
blies are then averaged with larger adjacent surfaces using
an area-weighted average method. This average U-factor
is modeled within the energy simulation model.

24. Exterior surfaces whose azimuth orientation and tilt differ
by less than 45 degrees and are otherwise the same may
be described as either a single surface or by using
multipliers.

[ . . . ]

Equivalent dimensions shall be assumed for each building envelope
component type as in the proposed design; i.e., the total gross area of
walls shall be the same in the proposed design and baseline building
design. The same shall be true for the areas of roofs, floors, and
doors, and the exposed perimeters of concrete slab on grade floors
shall also be the same in the proposed design and baseline building
design. The following additional requirements shall apply to the
modeling of the baseline building design:
[ . . . ]

c. Linear and Point Thermal Bridges. Where linear thermal
bridges and point thermal bridges, as identified in Section
5.5.5, are modeled in the proposed design, they shall not be
modeled in the budget building design.

[ . . . ]
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Add Informative Appendix J as shown (I-P and SI).

(This appendix is not part of this standard. It is merely informative and does not contain
requirements necessary for conformance to the standard. It has not been processed according
to the ANSI requirements for a standard and may contain material that has not been subject
to public review or a consensus process. Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

INFORMATIVE APPENDIX J
INFORMATIVE FIGURES

This appendix contains informative reference figures for Sections 5.5.5.1 through 5.5.5.4 for the
convenience of users of Standard 90.1 and not for use as specific details required for compliance.
These figures are not intended to include all detailed variations that may meet the requirements. It
is not intended that the figures represent all possible compliant configurations. The figures do not
show roof membrane or wall cladding.
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16 ANSI/ASHRAE/IES Addendum av to ANSI/ASHRAE/IES Standard 90.1-2019

SYMBOLS                             

Figure J-1 Key:

a. Wall with exterior continuous insulation (Section 5.5.5.1.1[a])
b. Wall with cavity insulation (Section 5.5.5.1.1[b])
c. Wall with interior or cavity insulation (Sections 5.5.5.1.1[b] and [c])
d. Mass wall with interior insulation—I-P, SI (Section 5.5.5.1.1[c][1]) 
e. Mass wall with interior insulation—I-P, SI (Section 5.5.5.1.1[c][2]) 

© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either 
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Figure J-2 Key:

a. Wall with exterior continuous insulation (Section 5.5.5.1.2[a])
b. Wall with cavity insulation (Section 5.5.5.1.2[b][1])
c. Mass wall with interior insulation—I-P, SI (Section 5.5.5.1.2[c][1]) 
d. Mass wall with interior insulation—I-P, SI (Section 5.5.5.1.21[c][2]) 
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18 ANSI/ASHRAE/IES Addendum av to ANSI/ASHRAE/IES Standard 90.1-2019

Figure J-3 Parapet within field of roof (a) I-P and (b) SI (Section 5.5.5.1.3).
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Figure J-4 Key:

a. Wall with cavity insulation (Section 5.5.5.2.1[b])
b. Wall with cavity insulation (Section 5.5.5.2.1[b])
c. Wall with integral insulation (Section 5.5.5.2.1[c])
d. Mass wall with integral insulation—IP, SI (Section 5.5.5.2.1[c])
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Figure J-4 (continued) Key:

e. Mass wall with interior insulation—I-P, SI (Section 5.5.5.2.1[d][1])
f. Mass wall with interior insulation—I-P, SI (Section 5.5.5.2.1[d][2])
g. Mass wall with exterior continuous insulation plus interior insulation (Section 5.5.5.2.1[e])

Figure J-5 Shelf angles supporting exterior cladding (Section 5.5.5.3).
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Figure J-6 Key:

a. Fenestration and continuous insulation—I-P, SI (Section 5.5.5.4[a]) 
b. Fenestration and continuous insulation—I-P, SI (Section 5.5.5.4[a]) 
c. Fenestration and no continuous insulation—I-P, SI (Section 5.5.5.4[b]) 
d. Insulation between fenestration and wall (Section 5.5.5.4[c])
e. Insulation between fenestration and wall (Section 5.5.5.4[c])
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields. 

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HVAC&R community and across related industries. 

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous version. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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Commenter Email Code Section Comment Staff Comments Code Committee Action

Arthur, Dan
arthurteam.realestate@gma
il.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Baker, Kayla kbaker@mybvls.org 1110.18, 1113 Support for adoption of adult changing tables provisions

Beasley, Audra docprep@adbparalegal.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Bielanski, Joe joebielanski@kw.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Beres, Kurt kurtb@designwithma.com General

I am so excited to see the state of Ohio making the leap to 
the 2021 model code. The update is extremely important to 
adopt for our state's long term financial security and 
promotion of new businesses. As an architect, CBO, and MPE 
familiar with the OBC and 2021 model code I have compiled 
the following list of recommended changes for consideration 
as part of the adoption.

Beres, Kurt AGRICULTURAL BUILDING.

A structure designed and constructed to house farm 
implements, hay, grain, poultry, livestock or other 
horticultural products. This structure is not to be a place of 
human habitation or a place of employment where 
agricultural products are processed, treated or packaged, nor 
is it to be a place used by the public. (See definition of 
“AGRICULTURAL PURPOSES”, section 101.2, and section 312 
of this code). Typo.  Will fix.

Beres, Kurt 406.5.2.1 

Recommendation - to align with the requirements of table 
705.5 Revise as follows "Where openings below grade 
provide required natural ventilation the outside horizontal 
clear space shall be one and one half times the depth of the 
opening up to 10' wide. The width of the horizontal clear 
space shall be maintained from grade down to the bottom of 
the lowest required opening."

Concern that 10' max width 
may not provide adequate 
natural ventilation for below 
grade garages and that this 
proposal conflicts with OBC 
1202.5.1.2

Beres, Kurt 406.5.2.1

As discussed during the stakeholders meeting I have revised 
the proposed change below to align 406.5.2.1 with  

406.5.2.1 Recommendation - to align with the requirements 
of 1206 Revise as follows "Where openings below grade 
provide required natural ventilation the outside horizontal 
clear space shall be one and one half times the depth of the 
opening up to 23' wide. The width of the horizontal clear 
space shall be maintained from grade down to the bottom of 
the lowest required opening."

IBC Section 1205 (not 1206) 
deals with above-grade yards 
and courts.  In contrast,  IBC 
Section 406.5.2.1 is 
specifically addressing below 
grade natural ventilation 
requirements 

Beres, Kurt 406.6.2
Can you clarify the intent of deleting 406.6.2 ventilation is 
generally a basic requirement for enclosed garages.

The exception was proposed 
to be deleted because garages 
accessory to 1- and 2-family 
dwellings are within scope of 
the RCO, not the OBC

2024 Ohio Building Code Comments
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Beres, Kurt 507.14

To mimic 507.13 From the 2017 OBC to allow for use of 
property deeded or dedicated on adjacent properties be used 
for use in determining the compliance of an unlimited area 
building. This code section has been a mainstay of the OBC 
for several code cycles now and has been the envy of many of 
our sister states. 

The code language was moved 
to OBC Section 106.1.2.7

Beres, Kurt 705.5

Add an exception to mimic the 2017 OBC to allow for 
property on an adjacent property to be deeded or dedicated 
as a no build zone and contribute to the fire separation 
distance.  See above. The code language was moved 

to OBC Section 106.1.2.7

Beres, Kurt 705.6

Add the following exception to 705.6 - Reasoning this is in 
keeping with 706.2 and allows the floor sheathing to act 
structurally. 
Exception - Floor and roof sheathing not exceeding 3/4" 
thickness are permitted to be continuous through the 
exterior wall assembly to interior face of the exterior wall 
sheathing in light frame construction. 

2021 IBC Commentary states 
that this exception is intended 
to allow the roof and floor 
diaphragms to remain in-tact 
through a double fire-wall 
because there is only a small 
risk that the other fire wall 
(the non-fire side) would fail 
in a double-fire wall situation.

Beres, Kurt 706.8.1 

Revise Proposed Language for 706.8.1 to add the following 
exceptions (Reasoning the vestibule requirement impacts the 
ability of the fire walls to act independently and the code 
language for Horizontal Exits provides numerous additional 
protections further the existing language conflicts with the 
exception to 705.3)
Exception 1: Openings in double fire walls complying with 
section 1026 for Horizontal Exits. 
Exception 2: Openings complying with 705.3 Exception 2

The proposed OBC Section 
706.8.1 language was brought 
in before the model code 
recognized double fire walls.  
Perhaps we should simply 
refer to NFPA 221 and delete 
the Ohio change.

Beres, Kurt 903.2.10 

Recommendation - (This proposed exception opens up 
existing opening parking garages to be have partial adaptive 
reuses while as written might be technically infeasible and 
allows them  to be modified in the future and addresses the 
majority of concerns raised by fire departments concerning 
electric vehicles, 1: Early Detection of thermal runaway and 2: 
The ability to apply as much water as possible to the source 
of the fire which sprinklers are incapable of providing) Add 
exception 2: Open Parking Garages provided with additional 
stand pipes such that all parking spaces with vehicle charging 
stations are fully covered by two standpipes and any space 
equipped with an electric vehicle charging station is provided 
with heat detectors tied to a fire alarm system with 
automatic notification of the local fire department. 
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Beres, Kurt 1020.2

The proposed table 1020.2 is confusing and is not in keeping 
with past OBC sections, as proposed  it is identical in 
application to the table in the model code.  Recommend 
eliminating in the table the words "or provided with a partial 
sprinkler system" and adding footnote C to 13R and footnote 
D to 13D while adding I-1 to the footnote and applying C to 
the 13 column in similar locations as the 2017 OBC. 

Staff was proposing this table 
reorganization to recognize 
unique Ohio exceptions for 
Group R and to clarify intent 
of footnote c which sparked 
many questions.

Beres, Kurt 1102.2

The language does not do a good job for the purposes of 
ICCA117.1- 2017 to identify existing buildings. Recommend 
adding language referencing that existing buildings for the 
purposes of the application of requirements for existing 
buildings identified in ANSI A117.1 shall be buildings 
constructed using the 2017 Ohio Building Code or earlier. 

The definition of "existing 
building" in the ICCA117.1 
standard is the same as the 
2021 IBC.  BBS staff is 
proposing a different 
definition.

Beres, Kurt 1110.18.1 

References to Adult Changing Stations. 1110.18.1 - 
Recommend Revising #3 to include Group E occupancies 
serving special need students above the 6th grade. 
Recommend revising item 1 to make the requirement a tier 
above what is required for a family restroom since this would 
be a double burden or excluding M all together except for 
open and enclosed malls.

Proposed language was 
intended to mirror the 2024 
IBC and A117.1 in scope.

Beres, Kurt 1210.3.1 

1210.3.1 Revise Exception 2 (Reasoning most child care uses 
provide low or no toilet partitions for younger children to 
allow staff to assist in potty training). New Section to read - 
Toilets rooms located in child day care facilities must provide 
facilities dedicated for the privacy of staff but may provide 
additional facilities without enclosing compartments solely 
for assisting with potty training as determined by the building 
official. 

IBC allows for only one 
unenclosed water closet, 
recognizing that an adult may 
need to assist a child

Campbell, Meahan
m.campbell.6492@gmail.co
m 1110.18, 1113 Support for adoption of adult changing tables provisions

Chase, Steve chief@ashtabulafire.com 903.4 & 913.4

IBC Section 903.4 requires electrical supervision and 
monitoring of backflow prevention assembly valves, however, 
Section 913.4 allows locking of the same valves.  Which is it?

The NFPA 13 Section 
8.16.1.1.2.1 allows locking of 
the valves

Collins, dave
dcollins@preview-
group.com 1002.2

The reference is to the IBC, not the building code.  I saw no 
rule change for that?  Still working on it?

The rules of construction is 
intended to change references 
from the IBC to the OBC

Combs, 
Pamela/Montgomery 
Cty Board of 
Developmental 
Disabilities Services 1110.18, 1113 Support for adoption of adult changing tables provisions
Dowll, Sophia sophiardowell@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
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Dugan, Kelly kellydugan117@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Earl, Jennifer jennearl.re@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Emch, Theresa temch@kw.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Flanery, Anne annemarie2109@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Fox, Faith
naomigracerapha@gmail.co
m 1110.18, 1113 Support for adoption of adult changing tables provisions

Goss, Natlie nataliegoss8@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Gott, Heather hgott@kw.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Harmon, Kristin
kharmon@iamboundless.or
g 1110.18, 1113 Support for adoption of adult changing tables provisions

Hinkel, Jill 1110.18, 1113 Support for adoption of adult changing tables provisions
Hopkins, Madeline mhopkins@mybvls.org 1110.18, 1113 Support for adoption of adult changing tables provisions

Huber, Charles
Charles.Huber@lakewoodoh
.net 105.3, 105.4

Draft Ohio Building Code (OBC) 105.3 "Conditional approval" 
accurately reflects the statutory language at Ohio Revised 
Code (ORC} 3791.04(0) (extract attached). Draft OBC 105.4 
"Phased approval" accurately reflects the statutory language 
at ORC 3791.04(G) (extract attached).

Draft Chapter 1 rule proposes 
to keep "Conditional 
approval", but proposes to 
delete "Nonconformance 
approval"

Huber, Charles 105.3.1

Renumber, Draft OBC 105.3.1 to read 105.4.1 and revise text 
to read, "Incomplete fire protection system drawings. For fire 
protection system drawings, if actual fire protection system 
details or product listing information is not known at the time 
of plan examination, conditional phased plan approval shall 
be granted subject to subsequent submission of the 
information prior to installation of any part of the fire 
protection systems." This more accurately reflects the 
statutory language at ORC 3791.04(D) & (G).

A "phased approval" may be 
more appropriate for fire 
protection system documents 
because it appears that 
"conditional approval" is 
intended for conflicting 
interpretations of the code.

Huber, Charles
OBC Table 2902.1 & OPC 
Table 403.1

Draft OBC Table 2902.1 & Draft OPC Table 403.1, Add 
Footnote Pointing to ORC 3318.038 Water Bottle Filling 
Stations in Schools.  133rd Session Ohio General Assembly 
Senate Bill 259 (133 GA SB 259), revised by 134 GA House Bill 
110 (134 GA HB 110) enacted/revised Ohio Revised Code 
(ORC) 3318.038 (attached) providing requirements for water 
bottle filling stations and drinking fountains. Revise draft Ohio 
Building Code (OBC) Table 2902.1 and draft Ohio Plumbing 
Code (OPC) Table 403.1 by adding footnote to each reading, 
"See Section 3318.038 of the Revised Code for water bottle 
filling station and drinking fountain additional requirements 
for schools approved by Ohio Facilities Construction 
Commission." 

Staff has removed many 
pointers in order to reduce 
the content of the rules.  It 
appears that this requirement 
is applicable only to schools 
approved by the Ohio 
Facilities Construction 
Commission for funding.  This 
is similar to another agency 
licensing requirement that is 
not intended to be enforced 
by the building departments.

Jackson, Julie namaste.julie@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Jenkins, Dewayne
Dewayne.Jenkins@kettering
oh.org General

I am in full support of the proposed updates in code editions 
as proposed by the Board of Building Standards.

Jenson, Lindsey talula@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Kemp, Brian briankemp@kw.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Kidd, Scott SKidd@mcbdds.org 1110.18, 1113 Support for adoption of adult changing tables provisions
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Kirkwood, Sandy
sandykirkwood2005@gmail.
com 1110.18, 1113 Support for adoption of adult changing tables provisions

Kowalczyk, Paul pkowalczyk@pepperpike.org 1110.18, 1113

1.	Under the adult changing station Section 1110.18.1, was it 
ever discussed to make this required under the Group I-4 
adult daycares?  It seems this would be a logical place to 
require these.

2.	Is there any provision that would allow the adult changing 
station to be a substitute for the baby changing station?  
Could the adult changing station serve both purposes, 
therefore eliminating the need to have (1) child and (1) adult?

3.	For E occupancies, should that sentence end with “but no 
less than 1 required for the building”?  Based on the square 
footage of a room or space, you may not reach the 
requirements of six or more and then you would not need to 
provide one.  I think the one Mom who spoke may it clear 
that these buildings should at least be provided with one.

1. Proposed language was 
intended to mirror the 2024 
IBC for scope and proposed 
A117.1 for accessibility 
requirements.

2. In my opinion, it could serve 
for both; however, neither the 
IBC/OBC nor A117.1 require a 
baby changing station. The 
authority that requires a baby 
changing station should 
answer the question.

3. The charging paragraph 
requires at least one.  Not the 
intent of the ICC code change 
to require for all Group E 
buildings.

Lacey, Eric eric@reca-codes.com Chpt 35 Support for adoption of the 2021 IECC and 2019 ASHRAE 90.1
Lehman, Tracey tjlehman@hotmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Martin, Latish 1110.18, 1113 Support for adoption of adult changing tables provisions
Martin, Garet 1110.18, 1113 Support for adoption of adult changing tables provisions
Martin, Bree breemcvean@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Martin, Lisa lbmartin64@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Morison, Jed/Franklin 
Cty Board of Dev 
Disabilities Jed.Morison@fcbdd.org 1110.18, 1113 Support for adoption of adult changing tables provisions
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Parmalee, Chris
christopher.parmelee@lake
woodoh.net 107.6.1, 107.6.2

Draft Ohio Building Code (OBC) 105.1 et seq. deletes existing 
OBC 105.1.1 Nonconformance approval. If this deletion's 
adopted, then: a. Existing and draft OBC 107.6.1 & 107.6.2 
shows the building official determines whether the plans 
examiner's comments are to be communicated to the 
owner's representative asking whether the drawings will be 
revised and resubmitted. Estimated date of resubmission's 
obtained.
b.	Existing and draft OBC 107.6.2 reads in part, "The building 
official ... determines whether any approvals are possible, and 
issue the appropriate approval as described in Section 105." 
That section describes "Conditional approval." and "Phased 
approval." These descriptions (definitions) are driven by 
statute, Ohio Revised Code 3791.04(G) and 3791.04(D) 
respectively. c.	It's unlikely that conditional approval (defined 
by statute) will be appropriate. That leaves either:
(1)	Phased approval, or
(2)	Disapproval of Plans Adjudication Order (no approval).
2.	One or a series of phased approvals is a clumsy method 
where the issues are items such as:
a.	Accessible signage.
b.	Door hardware.
c.	Occupant load information in each room.
d.	Structural design loads.
e.	Occupancy Group(s)/Division(s)f. Exit signs, emergency 
powered means of egress lighting, conventional and 
emergency powered exit discharge lighting. Therefore, 
deleting nonconformance approval removes a tool building 
officials now have toxpedite plan approval and construction 

A "phased approval" may be 
more appropriate in most 
cases because it appears that 
"conditional approval" is 
intended for conflicting 
interpretations of the code 
and "nonconformance 
approval" was only good for 
30 days, creating a tracking 
requirement for the 
department.

Reed, Madison
miracleformadison1@icloud
.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Reed, Madison uysports21@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Rogowski, Andrea, Mike 
& Ben 1110.18, 1113 Support for adoption of adult changing tables provisions
Senseman, Marilou marilousen@yahoo.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Sheldon, Marisa sheldon.127@osu.edu 1110.18, 1113 Support for adoption of adult changing tables provisions
Simmons, Tom/Dept of 
Aging TSimmons@age.ohio.gov 1110.18, 1113 No comment
Sunderman, Mary Mary@sunderman.org 1110.18, 1113 Support for adoption of adult changing tables provisions

Sykes, Laura
mswheelchairoh2020@outl
ook.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Van Winkle, Juliana 1110.18, 1113 Support for adoption of adult changing tables provisions
Warne, Savannah savannah@holisticws.com 1110.18, 1113 Support for adoption of adult changing tables provisions

Wilkinson, Ed edwilkinson771@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Wilson, Shauna sshunter03@yahoo.com 1110.18, 1113 Support for adoption of adult changing tables provisions
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Young, Benjamin benwestohio@outlook.com 1110.18, 1113 Support for adoption of adult changing tables provisions
Young, Janet 1110.18, 1113 Support for adoption of adult changing tables provisions

Zender, Amy amybethzender@gmail.com 1110.18, 1113 Support for adoption of adult changing tables provisions
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From: Dan, Team Arthur Realtors
To: BBS, BBSOfficAsst3
Subject: Support for Building Code Section 1110.18 and 1113
Date: Friday, March 17, 2023 3:32:11 PM

I am writing to you to show my support for adding the new proposed sections to the building code
Section 1110.18 and 1113 pertaining to adult changing stations.

Dan Arthur
Worthington OH
614-778-3700

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Kayla Baker
To: BBS, BBSOfficAsst3
Subject: Adult Changing tables availability
Date: Tuesday, March 21, 2023 1:10:49 PM

Hi there!

My name is Kayla Baker. I am a paraprofessional, I have several students that require
changing needs outside of the use of a toilet. I am writing to advocate for the need for adult
changing tables in all buildings.

We often take field trips in the community. Almost all of these community places have
changing tables in the female restrooms. These changing tables are ONLY for children that
are under the age of 3 and weigh less than 50 lbs. Due to this, my students often have to be
changed within the confinement of their wheelchair. This is not sanitary because if the
student were to have a large movement it can get onto their wheelchair, then we have no
space for the student and the wheelchair to get clean. I have experienced this first hand at
several locations in the community, like the Columbus Zoo.

I also noted that most changing tables are found in female restrooms. This does not allow
male children to be changed in an appropriate area.

Please let me know if you have any questions or would like to discuss this further.

Thank you,

Kayla Baker 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Audra Beasley
To: BBS, BBSOfficAsst3
Cc: Rep. Frank Lucas
Subject: Equal Restroom Access
Date: Tuesday, March 21, 2023 11:02:36 AM
Attachments: USDOJ Response to Complaint re Capitol.pdf

US Department of Justice Complaint and Exhibits 5 3 2021.pdf
US DOJ Complaint1.jpg
ODOT Electronic Fillable Form T2-504 8 24 2022.pdf
Acknowledgement Letter for ADA and Section 504 complaints.pdf
2018 IBC OKC Amendments Draft - Working 2.24.22.docx
Changing Stations IBC-E142-21 PC.pdf

Hello and good morning.

I've attached some reading material to help guide your decision as to whether or not
updated building standards that include all is an issue the Ohio Building Code
Commission is willing to address for your citizens and those, like my family, who
might visit.

I've attached the following for your review:

A letter in response to my ADA grievance filed with Yellowstone National Park and
Mount Rushmore after a National Park ranger directed my son and I to the floor in the
restroom. The US Department of Interior is removing the barrier.

A letter in receipt of my Complaint with the US Dept. of Justice after lawmakers in
Oklahoma refused to acknowledge my ADA grievances regarding armed Oklahoma
Highway Patrol directing my son to the floor in the restroom at the Oklahoma State
Capitol.

A letter in response to my ADA Grievance with the Oklahoma Department of
Transportation regarding having to have my son half naked in a parking lot of the
Blackwell Visitor Center for lack of restroom access and after a Senator killed a bill
that would have provided such access for disabled American requiring caregiver
assistance with toileting needs.

A document 2018 IBC... see line item 67, pages 14-16. It's what Oklahoma City
Council is set to hear within weeks. It's word for word and aligns with the ICC's
language. Shouldn't all cities be so thoughtful in panning.

I hope you'll read Ms. Geffen Treiman's student essay: STUDENT ESSAY  No Dignity
on the Floor: A Human Rights Argument for Adult-Sized Changing Tables in Public
Restrooms in the United States – Health and Human Rights Journal (hhrjournal.org)

I'm a mother and caregiver of a six year old boy who loves to go and do all things all little
boys do and the lack of restroom access everywhere we go is a barrier to our participation as a
family. I hope you'll take a moment and read what I've sent you and know there is five years
of work and many many hours invested in advocating for my son's right that was granted
decades ago - some just refuse to acknowledge it. I hope you'll consider adopting the ICC's
proposal as it intends to adopt. It aligns with my sons federal right to restroom access while
visiting the buildings mentioned. Caregivers need the burden relieved. We carry a heavy load
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Describe the acts of discrimination providing the names(s) where possible of the 
individuals who discriminated (use space on page 3 if necessary).  


Attached are Exhibits, various documents and correspondence dating from January 17, 2020 to 
present. Maxwell A. Beasley, also known as Max, my four-year-old son, is disabled. He was born 
with spina bifida, hydrocephalus, and Arnold Chiari Malformation II. He has neurogenic bowel and 
a trabeculated bladder and requires clean intermittent catheterization every four hours. He needs 
caregiver assistance in the restroom and has outgrown the baby changing stations and their 
standard weight limit of 50 pounds. While at the Oklahoma State Capitol, Maxwell needs a private, 
safe and appropriate place for me, my husband, Ty Beasley, or caregiver to change his diaper. 
Currently, the only appropriate option is a medical table in the Doctor of the Day room. However, 
this room is not open year-round, only during legislative session and the hours it’s open to the 
public are limited. See Exhibit 20, p.1. In the event the room is closed or being utilized by an 
individual that is injured or ill, the only locations in the building for us to change Maxwell’s diaper 
is on the dirty floor in the accessible stall in the men’s or women’s restroom or on the dirty floor in 
the family restroom. Another unacceptable option is to leave the building and return to our car to 
change his diaper in the parking lot, or leave the building and return home which is what we often 
resort to.  
 


Title II of the Americans with Disabilities Act (ADA) prohibits public entities, such 
as the Oklahoma State Capitol, from discriminating against qualified individuals on 
the basis of disability. Specifically, the ADA states: “No qualified individual with a 
disability shall, by reason of such disability, be excluded from participation in or be 
denied the benefits of the services, programs, or activities of a public entity, or be 
subjected to discrimination by any such entity” (42 U.S.C. § 12132). Furthermore, 
Title II requires public entities to take reasonable measures to remove architectural 
and other barriers to accessibility (See Tennessee v. Lane, 541 U.S. 509, 511 
(2004); 42 U.S.C. § 12132). As such, public entities must make “reasonable 
modifications in policies, practices, or procedures" to avoid discrimination, unless 
"making the modifications would fundamentally alter the nature of the service, 
program, or activity” (28 C.F.R. § 35.130(b)(7)). See Letter to the Oklahoma State 
Capitol’s ADA Coordinators from the Oklahoma Disability Law Center; See Exhibit 
27. 


Maxwell is a victim of ongoing discrimination at the Capitol and I believe there’s possible political 
interference. Max’s Law, see Exhibit 1, was drafted in 2019 for the 2020 legislative session 
because my husband and I asked our State Representative Mickey Dollens for change, and 
restroom access to certain state-owned buildings covered under Title II of the ADA. Max’s Law 
has overwhelming support in the legislature and the chain of events that have occurred since filing 
the first ADA Grievance with the ADA Coordinators at the Oklahoma State Capitol will reveal an 
immediate stall in communication between our family and many of those at the Capitol. In the 
event political interference isn’t at play, I find the incompetence of both ADA Coordinators 
troubling, and the legislature’s lack of empathy and failure to address the known barrier - to 
tolerate or sit idly by while such discrimination against Maxwell and our disabled community even 
more concerning. You will find that I’ve exercised many hours of my time and put forth great effort 
in my research to prove my advocacy efforts for Maxwell’s access worthy. I sought out and 
suggested solutions, a location for the table and also provided many options and which tables 
would be appropriate and I offered an estimate of their cost. Over the last decade, our state spent 
$250 million dollars restoring and updating our Capitol building, and I’ve been told that less than 
$3,000. cannot be found in the budget to install a table to provide much needed access for 
Maxwell and other disabled Oklahomans. 







Max’s Law is a constituent driven bill. We asked our legislature to acknowledge Maxwell’s civil 
rights are being violated, to acknowledge a real societal problem, to address an issue that affects 
thousands of Oklahomans and their families and to be disregarded and his access so blatantly 
ignored by the ADA Coordinators and the bill blocked for no real reason, you might imagine our 
family’s frustration. I have spent many sleepless nights at my desk searching for answers. I’ve 
often questioned my own sanity through this process. How can something that’s so clear to 
understand be so very hard to gain help for? No one wants to be on the dirty floor in a public 
restroom. No one would find it easy to transfer a loved one from a wheelchair to the floor, and 
back up again. No one would find it fair to leave a building for restroom needs – basic human 
needs! No one would want their pants off, naked and on display while in a car in a public parking 
lot subjecting them and their loved one to extreme weather conditions. No one would tolerate this 
or find it acceptable. Filing this Complaint with the U.S. Justice Department is in last resort to 
advocate for Maxwell’s restroom rights at the Oklahoma State Capitol and I’m asking that the U.S. 
Department of Justice persuade the Capitol to fall in compliance with Maxwell’s rights under the 
ADA. 


Have efforts been made to resolve this complaint through the internal grievance procedure 
of the government, organization, or institution? 


Yes. Please see Exhibits 10 through 24. I have filed two ADA Grievances with the Oklahoma 
State Capitol’s ADA Coordinators for both the House of Representatives and the Senate. The first 
on March 13, 2020 was completely ignored and unanswered, and another on February 11, 2021. 
Within both grievances, I asked that a barrier be removed by providing restroom access for 
Maxwell. The barrier at the Capitol remains ignored. You will find that I have spent hundreds of 
hours advocating for his rights while at that Capitol. I’ve exercised great diligence and used 
various forms of communication and explored all options to obtain access for Maxwell in our 
Capitol building. I’m very tired, I’m exhausted and frankly feel defeated. Maxwell has rights and 
deserves space be held for his basic human needs while in a public building. Recently, the 
Oklahoma Disability Law Center agreed to help us and sent a letter to both ADA Coordinators 
outlining Maxwell’s rights under the ADA and requested a walkthrough of the building to view the 
Doctor of the Day room and to also possibly find an alternate appropriate location for a height 
adjustable universal changing table that would be available and open to all disabled visitors during 
normal business hours to accommodate Maxwell’s restroom needs while visiting the building. See 
Exhibit 27. 


Exhibits 


1. January 17, 2020, Max’s Law, an act creating the Oklahoma Universal Changing Stations Act, 
named after Maxwell, was introduced by our State Representative Mickey Dollens in the 2nd 
Session of the 57th Legislature and assigned bill number HB3952. The bill was drafted at our 
family’s request and introduced on the behalf of Maxwell and all other disabled Oklahomans 
needing restroom access in state owned buildings. 


2. January 20, 2020, I sent all 149 legislators an email, exactly like the one I sent Representative 
Kevin West, and I attached a one-page document about Maxwell, HB3952 and several other 
documents as listed in my email that can be provided to the U.S. Justice Department if necessary. 


3. February 5, 2020, I sent an email to Mr. Trait Thompson, Manager of the Oklahoma Capitol 
Restoration Project, I copied Representative Mickey Dollens and Representative Rusty Cornwell, 
then Vice Chair of the Business and Commerce Committee, asking for help and if he could 







suggest a good location where a table could be placed. I included price quotes and pictures that 
can be provided if necessary. 


On February 6, 2020, I promptly received an email in response from Mr. Thompson suggesting 
that the Doctor of the Day room would allow space for a height adjustable universal changing 
table. 


4. February 12, 2020, HB3952 passed the Business and Commerce Committee with unanimous 
support of all fourteen members of the committee to include Representative Kevin West. 


5. February 21, 2020, I sent an email to Representative Kevin West, and all other members on 
the Committee, thanking him for his continued support and I included pictures of options of 
suggested tables. The pictures can be provided upon request. 


6. March 6, 2020, I sent all 149 legislators an email asking them for help to fix the broken buttons 
to the automatic doors and again asked for help with Maxwell’s restroom access while at the 
Capitol. I attached the 2017 Disability Status Report for Oklahoma, and quotes for the universal 
adult size changing tables. All can be provided upon request. 


7. March 9, 2020, I hand delivered to all 149 legislators, our Lieutenant Governor Matt Pinnell and 
our Governor J. Kevin Stitt, a “Challenge to Imagine That” outlining the struggle we face as a 
family with a disabled loved one needing care giver assistance in the restroom and how we believe 
the lack of restroom access while visiting the Oklahoma State Capitol building deserves all of their 
attention. I’ve attached a picture of Maxwell near our car in the accessible parking space in front 
of our Capitol building. This is where I change Maxwell in the event the Dr. of the Day room is 
closed. It’s our mobile changing station until better accommodations are available. 


8. March 10, 2020, the Oklahoma House of Representatives voted 73 to 19, in favor of HB3952 
(8 were excused from voting). You’ll find that Representative Kevin West was one of the many 
that voted in favor of the bill. Max’s Law was on its way to the Senate to be assigned a committee 
when Covid 19 hit our state. 


9. March 11, 2020, I mailed a letter to Mr. Mike Mazzei, then Secretary of the Budget. He and I 
spent quite some time discussing Max’s Law in person earlier that day. My letter was in response 
to our conversation. 


10. March 13, 2020, I mailed my first ADA Grievance to Jennifer Shockley, ADA Coordinator for 
the House of Representatives, and Brian Phillips, ADA Coordinator to the Oklahoma State 
Senate, asking for private, safe and appropriate restroom access for Maxwell. I never received a 
response from either. 


From this point forward, you will find dereliction of duty, blatant discrimination, incompetence and 
possible political interference after filing an ADA Grievance with the Oklahoma State Capitol. 


11. March 16, 2020, I sent an email to all House members that had voted in favor of HB3952 
thanking them for their support. I mentioned I had formally contacted the Capitol about its barriers 
and lack of accessibility.  


March 17, 2020, the Oklahoma State Capitol building closed due to Covid 19. Employees of the 
building and all legislators were working remotely and the public was not allowed in the building. 







12. January 19, 2021, Max’s Law was reintroduced by Representative Mickey Dollens in the 1st 
Session of the 58th Legislature and assigned bill number HB1579. 


13. February 1, 2021, I hand-delivered a letter to all members of the House and Senate. I 
specifically asked for help getting a table at the Capitol and for support for Max’s Law.  


14. February 8, 2021, I sent an email to all 149 legislators. The email highlighted that 
Representative Mickey Dollens had added “or other similar private facility” to the definition of 
Universal Changing Station to accommodate more options for placement of tables in rooms such 
as the Doctor of the Day room. I included pictures of the table that was recently installed at the 
Oklahoma Children’s Hospital at OU Health. The table was installed after a similar request from 
our family for a private, safe and appropriate place to change Maxwell while visiting the hospital. 
Once I mentioned the barrier at the hospital and what I believe to be Maxwell’s rights under the 
ADA, the hospital agreed to the table and began making plans. Several other buildings in 
Oklahoma City have followed their lead, 12 buildings are now installing universal adult size 
changing tables for visitors like Maxwell who need access to restrooms. 


15. February 9, 2021, I sent an email to Representative Jon Echols, Majority Floor Leader for the 
House of Representatives. Representative Echols was a co-signer and supporter of Max’s Law 
in the 2020 legislative session, also included was Representative Emily Virgin, Democratic 
Minority Leader. I contacted them because they are in leadership roles and I asked them both for 
help and direction once again and to help pick out the color of the table and that its estimated cost 
was only $2,345.00. Mr. Trait Thompson had found the Doctor of the Day room and I needed 
assistance getting the help this issue demanded. We needed the table ordered and the Doctor of 
the Day room, or another similar location in the Capitol, open to all during regular business hours. 


16. February 11, 2021, I sent an email to Senator Julia Kirt, another great supporter of the bill in 
the Senate and I copied Representative Mickey Dollens. I attached my first ADA Grievance sent 
to the ADA Coordinators at the Oklahoma State Capitol on March 13, 2020. 


17. Attached is the Oklahoma Senate’s Grievance Procedure under the Americans with 
Disabilities Act, downloaded from the Oklahoma Senate’s website. The House of Representatives 
has an Accessibility page with directions on where to mail an ADA Grievance. 


18. February 11, 2021, I emailed and mailed by first class mail letters to both Jennifer Shockley 
and Brian Phillips, the ADA Coordinators for the Capitol, and copied Representative Mickey 
Dollens, Representative Emily Virgin and Senator Julia Kirt. I asked for reasonable temporary 
accommodations until a permanent solution could be put in place. 


19. February 16, 2021, Max’s Law had been assigned to the General Government Committee. I 
sent a heartfelt email to Representative Kevin West, Chair of the General Government 
Committee, pleading for continued support for the bill and to please hear the bill before his 
Committee and to help with temporary accommodations until something more permanent could 
be installed.  


Earlier that day, or the day prior, Representative Mickey Dollens informed our family by phone 
that he was told by Representative Kevin West that the bill would not pass through his committee 
and Max’s Law would die on his desk even after Representative Mickey Dollens offered to strike 
title on the bill. By striking title any legislator during the course of the bill would have opportunity 
to ask for data or change the bill in any way for any reason. Representative Kevin West claimed 







he needed a clean bill and the state didn’t have the finances or the revenue for Max’s Law, also 
Representative Mickey Dollens mentioned the political climate of the Capitol was possibly at play 
and that many bills introduced by Democrats were being ignored by Republicans in leadership. 
Representative West never responded to my requests for help and refused to negotiate any 
specifics of the bill with our State Representative Mickey Dollens.  


20. February 17, 2021, I sent an email to Mr. Matt Robison with the Oklahoma State Medical 
Association regarding the Doctor of the Day room, I copied several to include Representative 
Mickey Dollens, Representative Emily Virgin, Senator Julia Kirt, Representative Kevin West, and 
both ADA Coordinators, Jennifer Shockley and Brian Phillips. I attached pictures of the table 
installed at the Oklahoma Children’s Hospital and the freestanding medical table located in the 
Doctor of the Day room at the Capitol that’s being held together with duct tape. Again, I asked 
that leaders and known supporters of the bill come around a table to find a solution! From what I 
understand, the Oklahoma State Medical Association and the Oklahoma State Capitol have a 
shared space agreement for the Doctor of the Day room. 


I then forwarded that email on to Ms. Katie Warden, a staff attorney with the Oklahoma Disability 
Law Center asking for her to help us begin effective productive communication and to gain 
restroom access for Maxwell while at the Oklahoma State Capitol. 


I’ve never received a response from the Oklahoma State Medical Association. 


21. Attached is the Doctor of the Day Program Fact Sheet, see hours of operation on Page 1. 


22. February 17, 2021, I gathered as much correspondence as I could organize at the time and 
emailed Ms. Warden something similar to what I’ve sent you in this Complaint – numerous 
requests for Maxwell’s access to a dignified space for his restroom needs while at the Capitol.  


It wasn’t until I organized all the correspondence over the last 468 days and formed this timeline 
of events that incompetence was so very apparent, or that possible political persuasion and 
interference could explain the delay in barrier removal and that it be included in this disability 
discrimination Complaint with the U.S. Department of Justice.  


23. February 19, 2021, I received the only piece of correspondence from Mr. Brian Phillips 
regarding my February 11, 2021 ADA Grievance, stating that he received our request and it was 
under review. I have not had further communication with Mr. Phillips. 


24. February 23, 2021, I received and responded to an email from Ms. Jennifer Shockley 
regarding my February 11, 2021 ADA Grievance. She asked that we give “24 hour notice before 
you plan to visit, I will be sure that the room is available for your use during that time here”.  


You can read my response later that day and how we believe Ms. Shockley’s response and 
suggested solution was discriminatory and offered no real solution, only more barriers to 
Maxwell’s access to the building. I blind copied Ms. Katie Warden at the Oklahoma Disability Law 
Center and have had no further contact with Ms. Shockley. 


I find it very hard to believe that both ADA Coordinators display such incompetence, it’s what 
leads me to believe political persuasion is at play due to the nature of the building and those who 
gather there. I’m left with many questions and in the event Maxwell didn’t have his name on a 







piece of legislation advocating for the same access, would our request have gone ignored so 
long? 


Max’s Law officially died on Representative Kevin West’s desk February 26th, 2021. 
Representative Mickey Dollens will introduce Max’s Law again in the 2022 legislative session, but 
our family has lost faith in our democratic process and the decision to file this Complaint has 
weighed extremely heavy on my husband and I.  


25. March 1, 2021, HB2085 passed the House floor. A bill requiring all buildings owned by the 
State of Oklahoma be branded with “In God We Trust” signs to be displayed in a place all can see 
when entering a building, a bill that helps absolutely no one in Oklahoma, but with a fiscal impact 
of $85,500.00. Representative Kevin West’s reasoning for killing Max’s Law was that the State of 
Oklahoma doesn’t have the finances or revenue for changing tables for disabled individuals in our 
publicly funded buildings, tables that would remove a barrier and provide full access to the 
restroom needs of all in our state. However, he and so many others believe the State of Oklahoma 
has money for signs for state owned buildings. It’s hard to see HB2085 have 13 co-signers for 
such a thing, but not one legislator hopped on as a co-signer for Max’s Law this year. 


If the Capitol building can’t afford $2,345.00 on a universal changing table for disabled visitors, 
our state shouldn’t be spending money on signs. That’s fiscally irresponsible! HB2085 passed the 
Senate and is headed to the Governor’s desk. 


26. April 26, 2021, I emailed Ms. Katie Warden with the Oklahoma Disability Law Center asking 
if she believed filing a Complaint with you, the U.S. Justice Department, regarding the blatant 
discrimination and possible interference, would be appropriate. She agreed.  


27. Later that day on April 26, 2021, Katie Warden, Staff Attorney for the Oklahoma Disability Law 
Center sent a letter in support of our pursuit for Maxwell’s restroom access at the Oklahoma State 
Capitol. In this letter, it is made clear what rights are granted to Maxwell under the ADA. She 
asked for a walk though of the Capitol building with both ADA Coordinators and myself to 
encourage productive communication about Maxwell’s restroom access while in the building in 
hope for a real solution that helps Maxwell and other disabled visitors needing private, safe and 
appropriate access for any restroom need. 


For additional thought: 


I would like to draw the U.S. Department of Justice’s attention to The Bathrooms Accessible in 
Every Situation or BABIES Act of 2016. I believe all American’s deserve a private, safe and 
appropriate place for restroom needs in all buildings covered under Title II and Title III of the ADA, 
not just federal buildings that are constructed, altered, or acquired by the Administrator of General 
Services and we need to be thinking of all citizens restroom needs, not just babies, when we plan 
for the future. See Exhibit 28. 


Although I believe service animals need restroom access in airports, it is unconscionable that 
service animals have more rights and federal protections than my son or any disabled American 
does in our airports. See 49 CFR § 27.71(h); See Exhibit 29.  


 







I’m proud to say that the Will Rogers World Airport in Oklahoma City is one of 12 other buildings 
mentioned above that will install a height adjustable universal changing table because our family 
asked for restroom access for Maxwell and all other disabled individuals traveling through our 
state.  


With 3 states enacting laws similar to Max’s Law; Arizona, California and New Hampshire, and 
with twelve others joining Oklahoma to introducing state legislation, FL, GA, IL, IA, MD, MI, MN, 
OH, PA, WV and WI, I believe the issue deserves the federal government’s attention and 
consideration and that height adjustable universal changing tables be included when the 2010 
ADA’s Standards for Accessible Design are updated to allow for access in family restrooms, or 
other private similar facility, so families like mine don’t have to choose between staying home or 
participating in society. Universal design benefits all members of society, men caring for babies, 
women caring for grown men, the elderly caring for younger loved ones and vice versa. I’ve 
attached the bills from the three states that have enacted legislation and also bills from the eleven 
other states that have introduced similar legislation. See Exhibit 30 


In Oklahoma City, the Science Museum of Oklahoma and the Oklahoma Children’s Hospital at 
OU Health both installed a table and several other places of public accommodation have assured 
me they’re planning to in the near future:  


The Will Rogers World Airport’s project will be complete and a table located at Gate 20 this 
October after the terminal expansion is complete. 


The Oklahoma City Convention Center will have full access family restrooms because of the help 
and attention from the Special Project Manager and the ADA Coordinator for the City of Oklahoma 
City. Both agreed that our brand new $288 million dollar convention center needs a table, they’re 
installing two! They’ve also assured me that many other buildings in Oklahoma City undergoing 
renovation will have one as well. 


The Director or the Metropolitan Library System has assured me both the Belle Isle and Almonte 
Library will have a table after renovations. 


The Civic Center Music Hall, will have a table available after its renovation; and 


Myriad Botanical Gardens is looking for an appropriate place for a table. 


Scissortail Park will follow Ruby Grant Park’s lead and install a cement bench in its family restroom 
so disabled visitors needing caregiver assistance will have a space to change a loved one while 
visiting the park. 


Recently, the ADA Coordinator for the City of Oklahoma City and I agreed that new building codes 
would benefit Oklahoma City, and together, along with other leaders in our local city government, 
have come together and we recently asked the Oklahoma City Building Code Commission for a 
new city ordinance similar to the ordinances recently adopted by Kansas City, MO and 
Jacksonville, FL. The new ordinance is in the process of being drafted and once it’s drafted and 
several eyes have had an opportunity to look over it for additional thought and input, I plan to 
present it before our Oklahoma City Council for approval. See Exhibit 31.  


Many people are unaware of the lack of accessible restrooms. Once this issue is brought to light 
it is so very hard to unsee and disregard. I want to thank you for your time, consideration and any 







help you can offer our family to gain restroom access for Maxwell at the Oklahoma State Capitol 
that he so desperately needs and deserves. 


28. 40 USC § 3314 Bathrooms Accessible in Every Situation Act or BABIES Act. 


29. 49 CFR § 27.71 (h) Airport facilities and Service Animal relief Areas, or SARAs. 


30. AZ, CA, NH, FL, GA, IL, IA, MD, MI, MN, OH, PA, WV and WI legislation for universal adult 
size changing tables. 


31. Ordinance 2019-464 Jacksonville, FL Ordinance No. 210181 and Kansas City, MO Ordinance 
for universal adult size changing tables. 
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AMERICANS WITH DISABILITIES ACT - TITLE II / SECTION 504 
COMPLAINT FORM 


The Oklahoma Department of Transportation (ODOT) ensures that no person or groups of persons shall, on the grounds 
of race, color, sex, religion, national origin, age, disability, retaliation or genetic information, be excluded from participation 
in, be denied the benefits of, or otherwise be subjected to discrimination under any and all programs, services, or activities 
administered by ODOT, its recipients, sub-recipients, and contractors. To request an accommodation please contact the 
ADA Coordinator at 405-521-4140 or the Oklahoma Relay Service at 1-800-722-0353. If you have any ADA or Title VI 
questions email ODOT-ada-titlevi@odot.org. 


Date of Filing: 


Name:  


Address: 


City, State, Zip Code: 


Work Phone:  


Home Phone: 


Email Address: 


Date of Alleged Incident: 


1. Indicate below the person(s) who you believe discriminated against you:


  Name(s):  


 Work Location: 


 Work Phone:  


2. Please provide a detailed description of the alleged incidence of discrimination.  If there are


Contract Compliance Division


ODOT Form T2-504 
Revised 08/19/2022 


Fax: 405-522-2136


any witnesses, please provide their contact information. Attach additional pages as necessary.



mailto:ODOT-ada-titlevi@odot.org
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Please provide a suggested detailed plan or remedy for this complaint. Attach additional pages 
as necessary. 


Have you filed or do you intend to file a complaint concerning this incident with any other 
agencies (Federal, State or Local)?   


 Yes   No 


If so, please provide the following information: 


Agency Name: 


Address: 


Name of Investigator: 


Phone Number: 


Email Address: 


Date Filed:  


Status of Complaint: 


ODOT Form T2-504 
Revised 08/19/2022 


3.


4.
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Please attach and/or provide any additional information that might be useful in 
processing your complaint. 


The completed form must be submitted to the Oklahoma Department of Transportation’s 
Contract Compliance Division.  If you require any assistance in filling out this form, please 
contact the ADA/504/508 Coordinator at 405-521-4140. 


Signature Date 


ODOT Form T2-504 
Revised 08/19/2022 





		Date: 8/24/2022

		Text18: 

		Text1: 8/24/2022

		Text2: Maxwell Beasley, a minor

		Text3: 7204 S. Blackwedler Avenue

		Text4: Oklahoma City, OK 73159

		Text5: 

		Text6: 4054748464

		Text7: docprep@adbparalegal.com

		Text8: July 27, 2022

		Text9: 

		Text10: 221 W. Blackwell Ave. Blackwell, OK74631

		Text11: (580) 363-7250

		Text12: Max, my 6 year old son who requires caregiver assistance with toileting needs, has outgrown the weight limit of your baby changing stations. He weighs 80 pounds. Max was born with multiple and severe disabilities. Permanent nerve damage due to spina bifida affected his muscle function from his waist down. He has neurogenic bowel and is treated for a trabeculated bladder which requires Max to be catheterized every 4 hours for bladder and kidney health. He will utilize protective undergarments without further medical intervention and is unable to stand unassisted, and until fully rehabilitated will require caregiver assistance with many personal tasks in life.
We stopped at the Blackwell Visitor Center around 6:30 pm. My family - my husband Ty, our oldest son Gabe, Wesley, our 9 year old and Max all needed to use the facilities. Neither the men's or women's restroom that was open to the public had restroom access for Max. 

I'd like my email correspondence dated August 1 - August 24 between myself and Mr. Chris Thompson, ADA Coordinator for ODOT attached to this Complaint, please. All information needed is there.

		Text13: This barrier is removed by providing a private, safe and appropriate place by way of an adult size changing table, disabled visitors requiring caregiver assistance with toileting needs should never resort to the floor in the restroom or leave a building and return to a vehicle in the parking lot, turn to a park bench or picnic table for restroom needs. At this location specifically, your solution quite possibly is found by installing a table in each of the men and women’s restroom in the event the family restroom isn’t open or large enough. When Max is a few years older, it’s socially appropriate for me or his caregiver to accompany him to a men’s restroom in the event accommodations in a family restroom is not available.
Below are two examples ODOT might consider:
Pressalit Care 1000 Changing Table (rehabmart.com)
OmniMax Changing Unit for Family Restrooms by Max-Ability (rehabmart.com)
I believe you’ll need an electrician to drop an outlet for its power supply, and if the wall mount version is chosen, installation is required. 

		Text16: 

		Text17: 

		Text19: 

		Text20: 

		Text15: 

		Text14: 

		Check Box1: Off

		Check Box2: Yes
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United States Department of the Interior 
NATIONAL PARK SERVICE 


1849 C Street, N.W. 
Washington, D.C. 20240 


 
October 21, 2022 


 
P4217 (2740) 
PCR/NPS-05-22 
PCR-22-05 
 
TRANSMITTED VIA EMAIL 
docprep@adbparalegal.com 
 
 
Ms. Audra Beasley 
7204 S. Blackwelder Avenue 
Oklahoma City, OK 73159 
 
Dear Ms. Beasley: 
 
This letter acknowledges receipt of your complaint filed on August 22, 2022; received at the 
Department of the Interior on August 26, 2022, and received in the National Park Service’s Office 
of Equal Opportunity Programs (NPS/OEOP) on September 26, 2022.  Your complaint concerns 
the Mt. Rushmore National Memorial located at 13000 Highway 244 Keystone, South Dakota, 
(July 18, 2022) and Yellowstone National Park located 2 Officers Row, Yellowstone National 
Park, Wyoming (July 19, 2022). 
 
Your complaint has been assigned Docket Number PCR/NPS-05-22.  Please refer to this Docket 
Number in all communications regarding your complaint. 
 
This complaint will be reviewed pursuant to Section 504 of the Rehabilitation Act of 1973, as 
amended, and Title II of the Americans with Disabilities Act (ADA).  These laws prohibit 
discrimination based on disability in federally assisted programs, activities, services and conducted 
programs of the Department of the Interior and by State and local government programs, services 
and activities conducted by public entities whether or not they received Federal financial 
assistance.  The National Park Service has jurisdiction for all public entities for which it has 
administered Federal assistance and for those complaints which are delegated to it because the 
Department of the Interior is a designated enforcement agency under Title II of the ADA. 
 
Enclosed is a copy of our Complaint Consent/Identity Release form concerning the Privacy Act of 
1974 and the Freedom of Information Act.  Please review the form and decide whether you wish 
to release your identity.  By giving consent, you agree that your identity as a complainant and 
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personal information may be revealed in the course of the investigation and that the NPS/OEOP 
may receive personal information concerning you.  Under the Freedom of Information Act, it may 
be necessary to release this document and related correspondence and records upon request.  In 
the event that we receive such a request, we will seek to protect, to the extent provided by law, 
personal information which, if released, could constitute an unwarranted invasion of privacy.  
Please be advised that if you do not agree to release your identity, this decision may limit or prevent 
any review or action, thus will result in the closure of your complaint.  Please complete the form 
and return within 20 calendar days from your receipt of this letter.  
 
You may submit your response and consent form via email to EEO@nps.gov, or to the following 
address: 
 


Office of Equal Opportunity Programs (OEOP) 
National Park Service 
1849 C Street, NW, Mail Stop 2505 
Washington, DC  20240 


 
If you have any questions, please contact Sheryl L. Ellington, Public Civil Rights Manager, by 
telephone at 202-354-1873 or by email to sheryl_ellington@nps.gov. 
 
Sincerely, 
 
 
 
      for 
Rose Blankenship, MPA Esq. 
Director, Office of Equal Opportunity Programs 
 
Enclosures:      Notice about Investigatory Uses of Personal Information/Notice of Compliant/ 
                                 Interviewee Rights and Privileges 
                         Complainant Consent/Identity Release Form 
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		NATIONAL PARK SERVICE

		Washington, D.C. 20240



				2022-10-21T15:06:36-0400

		Sheryl L. Ellington














	Initial Draft - Oklahoma City Amendments to the 2018 IBC

Changes and Amendments from the 2015 and 2018 State adopted codes are shown in red.

Changes and Amendments proposed from OKC staff are shown in blue.

1. Section 101.1 is amended to insert the name: [The City of Oklahoma City]



2. Section 101.4 is amended to add the following:



Where The City of Oklahoma City has adopted a specific referenced code or standard different than those listed, the adopted code shall apply.

	

3. Section 103.1 is amended to read as follows:



103.1 Creation of enforcement agency.  The Department of Building Safety referred to in this code is the Development Services Department of The City of Oklahoma City and the building official is the Development Services Director or their representative.

		

4. Section 104.6 is amended to add the following sentence:



The building official shall comply with the procedures and conditions set forth in the Oklahoma City Municipal Code prior to entry.



5. Sections 105.1.1 and 105.1.2 are hereby deleted.



6.	Section 105.2 is amended to delete numbered exemptions 1, 2, 4 and 10 under Building.

	

7.	Section 105.2 is amended to delete exemptions titled Electrical, Gas, Mechanical and Plumbing.



8.	Section 107.1 is amended by adding the following sentence:



A Registered Design Professional shall be required for the design of a building which contains a structural component(s) with a clear span of more than 30 feet (914.4 cm).



9.	Section 109.6 is amended to read as follows:



109.6 Refunds.  Refunds shall be made in accordance with the adopted Council Resolution for refunds administered by the Development Services Department.



10.	Section 113.1 is amended to add subsection 113.1.1 to read as follows:



	113.1.1 Creation. The Board of Appeals created by this Section shall be the Board of Appeals created by and set forth in Chapter 12 of the Oklahoma City Municipal Code. 



11.	Section 114.4 is amended to read as follows:



114.4 Penalty.  Any person, firm, association, corporation, or partnership, who shall violate any of the provisions of this ordinance shall severally, for each and every such violation, be deemed guilty of an offense and upon conviction thereof shall be punished by a fine as set forth in the Oklahoma City Municipal Code.  The imposition of one penalty for any violation shall not excuse the violation or permit to continue.  The application of such penalty shall not be held to prevent the enforced removal of prohibited conditions. Each day of a violation shall constitute a separate offence.



12.	Section 116.1 is amended by adding the following subsection:



116.1.1 Dilapidated and Unsecured Structures.  Dilapidated and unsecured structures shall be subject to the provisions of Title 11 Oklahoma Statues, Section 22-112 and 22-112.1 and Chapter 12 of the Oklahoma City Municipal Code.



13.	 Section 116 is amended by adding the following subsection:



116.6 Emergency Demolition.  In the event of an emergency, the Fire Marshall is hereby empowered to order the immediate demolition of any structure, which is in violation of the International Fire Code® (IFC®) and presents an imminent danger to life or property.  The Fire Marshall shall insure that utility company notification has been made, and that appropriate action has been taken by the utility companies.  Emergency demolition orders shall be issued in a manner, which where possible, shall include notification of the property owner in the manner set forth by Sections 116.3 and 116.4.



14.	Section 202. The definition of “Capacitor Energy Storage System” is modified to delete subsections “Preengineered capacitor energy storage system” and “Prepackaged capacitor energy storage system” and to amend the definition as follows:



		Capacitor Energy Storage System.  A stationary, rechargeable, energy storage system consisting of capacitors, chargers, controls, and associated electrical equipment designed to provide standby or emergency power, and uninterrupted power supply, load shedding, load sharing, or similar capabilities. 	



15.	Section 202.  The definition of “Intermodal Shipping Container” is added to read as follows:



		Intermodal Shipping Container.  A six-sided steel unit originally constructed as a general cargo container used for the transport of goods or materials.



16.	Section 202. The definition of Fire Separation Distance is amended by adding the following sentence to the end of the paragraph:



		The building official may accept a common lot, platted easement, or other dedicated right-of-way, which will insure ensure that the required separation distance needed for exterior walls will be maintained open and available for any needed firefighting purposes.



17.	Section 202. The definition of Registered Design Professional is amended to read as follows:



Registered Design Professional.  An individual who is registered or licensed to practice as an Architect or Professional Engineer as defined by the statutory requirements of the professional licensing or registration laws of the State of Oklahoma.



18.	Section 202.  The definition of “Service Sink” is added to read as follows:



Service Sink.  A plumbing fixture of adequate size and proper design for filling and emptying of mop buckets. Commonly seen fixtures include, but are not limited to, deep basin mop sinks, deep basin French or farm sinks, and floor placed mop basins. Service sinks must provide potable water supply, sanitary drainage, and spill containment.



19.	Section 202.  The definition of “Shared Common Use Areas” is added to read as follows:



		Shared Common Use Areas.  Rooms, spaces, or elements, inside or outside of a building which are available for the use of occupants of more than one tenant space or building. These areas may include, but are not limited to, restrooms, hallways, lounges, lobbies, reception counters, laundry rooms, refuse rooms, mail rooms, recreational areas, and passageways among and between buildings or tenant spaces.



20.	Section 305.2 is amended to add subsections 305.2.4 and 305.2.5 to read as follows:



Section 305.2.4 Seven or fewer children in a detached dwelling. A facility such as the above within a detached dwelling and having seven or fewer children receiving such day care shall be permitted to comply with the International Residential Code® (IRC®). This number shall include children two and one-half years or less of age.



Section 305.2.5 Eight to 12 children in a detached dwelling. A facility such as the above within a detached dwelling and having eight to 12 children receiving such day care shall comply with the International Residential Code® (IRC®) provided an automatic sprinkler system is installed in accordance with Section 903.3.1.3 or Section P2904 of the (IRC®). This number shall include children two and one-half years or less of age.



21.	Section 310.45 Lodging houses reference is amended to read as follows: 



Lodging houses (transient) with five or fewer guest rooms and no more than 2 persons per room.



22.	Section 310.45.2 is amended to read as follows:



310.45.2 Lodging houses. Owner-occupied lodging houses with four or fewer guest rooms and no more than 2 persons per room shall be permitted to be constructed in accordance with the International Residential Code® (IRC®).



23.	Section 403.4.8.2 is amended to read the following:



	403.4.8.2 Fuel line piping protection.  Fuel lines supplying a generator set inside a building shall be separated from areas of the building other than the room the generator is located in, by one of the following methods:

1. 	A fire-resistant pipe-protection system that has been tested in accordance with UL 1489. The system shall be installed as tested and in accordance with the manufacturer's installation instructions and shall have a rating of not less than 2 hours. Where the building is protected throughout with an automatic fire sprinkler system installed in accordance with Section 903.3.1.1, the required rating shall be reduced to 1 hour.

2.	An assembly that has a fire-resistance rating of not less than 2 hours. Where the building is protected throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1, the required fire-resistance rating shall be reduced to 1 hour.

3.	Other approved methods.



24.  	Section 403.5.3 is amended by adding the following wording to the end of the last sentence:



…and shall unlock automatically upon activation of the fire alarm system.



25.       Section 406.4 is amended by adding the following subsection:



406.4.49 Fire Department Access.  All passenger car garages designed to accommodate fire-fighting equipment shall have fire lanes designating such and those garages not providing for such services shall have barriers no more than eight 8 foot, six 6 inches (1371.6 mm) in height on each entrance door.



26.	Section 406.7.2.1 has been amended to read as follows: (subsections 1 thru 3 unchanged)



	406.7.2.1 Canopies used to support lighter-than-air gaseous systems. Canopies that are used to shelter dispensing operations where flammable compressed gases are located on the roof of the canopy shall be in accordance with the following: 



27.	Section 406.7.2.2 has been added to read as follows:



406.7.2.2 Canopies sheltering units and devices that dispense lighter-than-air gas. Where CNG, LNG, or Hydrogen motor fuel dispensing devices are installed beneath a canopy, the canopy shall be designed to prevent the accumulation or entrapment of ignitable vapors, including provisions for natural or mechanical ventilation means, or all electrical equipment installed beneath the canopy or within the enclosure shall be suitable for Class I, Division 2 hazardous (classified) locations. Tank vents that are installed within or attached to the canopy shall extend a minimum of 5 feet (1524 mm) above the highest projection of the canopy. Compression and storage equipment located on the top of the canopy shall be in accordance with current State of Oklahoma adopted International Fire Code® (IFC®), Section 2309.



28.	Table 414.5.1 is modified to add “Electrochemical energy storage systems” to the Special Uses section of the table and to add footnote “i” as follows:

	

	Row 26 contains the following information in each of the four columns listed for the header row number 1:

(i)	Row 26, column 1 contains the wording "Electrochemical energy storage systems" followed by a superscript "i" to indicate footnote "i" applies.

(ii)	Row 26, column 2 contains a hyphen with no words or numbers.

(iii)	Row 26, column 3 contains the wording "Not Required."

(iv)	Row 26, column 4 contains the wording "Required."



	Footnote “i”. Where explosion control is required in Section 1206.6 of the International Fire Code® (IFC®)



29.	Section 419.1 is amended to read as follows:



419.1 General. A live/work unit shall comply with Sections 419.1 through 419.9. 



Exceptions:

1.	Dwelling or sleeping units that include an office that is less than 10 percent of the area of the dwelling unit are permitted to be classified as dwelling units with accessory occupancies in accordance with Section 508.2.

2.	Group B, M, and F occupancies that are located in a detached dwelling unit complying with the limitations of Section 419.1.1 shall be permitted to be constructed in accordance with the International Residential Code®.

3.	The office of a self-service storage facility with a dwelling or sleeping unit shall not be considered a live/work unit.



30.	Section 419.1.1, subsection 1 is amended to read as follows: (subsections 2 through 4 unchanged)



	419.1.1 Limitations. The following shall apply to all live/work areas: 



1. The nonresidential portion of the live/work unit is permitted to be not greater than 2,500 square feet (232 square meters) in area; 



31.	Section 423.1 is amended to read as follows: 



423.1 General. This section applies to the construction of above or below ground storm shelters constructed as separate detached buildings, or rooms within buildings, structures, or portions thereof for the purpose of providing protection from storms that produce high winds, such as tornados. Any room or structure, as may be used as a place of refuge during a severe wind storm event, shall not be defined as a storm shelter or safe room unless specifically designed to the requirements as listed in Section 423.  Design of facilities for use as emergency shelters after the storm are outside the scope of the ICC 500 and shall comply with Table 1604.5 as a Risk Category IV Structure.



32.	Section 423.1 is amended to add the following exception:



	Exception: Non-required storm shelters can be constructed in accordance with FEMA 320, FEMA 361, or other equivalent approved engineered system based on the applicable standard.





33.	Section 423.1 is amended to add subsection 423.1.1 to read as follows:



423.1.1 Hardened Space.  Any room or structure, as may be used as a place of refuge during a severe wind storm event, shall not be defined as a storm shelter unless specifically designed to the requirements as listed in Section 423.



34.	Section 423.3 is amended to read: (Note that the State has moved this section to newly created Appendix O, entitled “Supplemental Storm Shelter Requirements” as section O102 which they have not adopted. The emergency amendment revoked State proposed changes as below.)

	

423.3 Critical emergency operations. Buildings that contain 911 call stations, emergency operation centers, and fire, rescue, ambulance, and police stations shall comply with Table 1604.5 as a Risk Category IV structure and shall be provided with a storm shelter constructed in accordance with ICC 500®.



35.	Section 423.4 is amended to read as follows with added Exception 4: (Note that the State has moved this section to newly created Appendix O, entitled “Supplemental Storm Shelter Requirements” as section O103 which they have not adopted. The emergency amendment revoked State proposed changes as below.)



	Section 423.4 Group E Occupancies. All new buildings or structures, or changes in occupancy group, incorporating an Educational Group E occupancy shall have a storm shelter safe room(s) with an occupancy load equivalent to, or greater than, the number of students and faculty the building or structure is designed for.



Exception: 

1. Group E day care facilities.

2. Group E occupancies used in conjunction with religious activities and accessory to places of religious worship.

3. Buildings meeting the requirements for shelter design in ICC 500®

4.	Additions to Group E occupancies shall comply with the requirements of Section 1106 of the International Existing Building Code®.



36.	Section 423.4.1 is amended to read as follows: (Note that the State has moved this section to newly created Appendix O, entitled “Supplemental Storm Shelter Requirements” as section O103.1 which they have not adopted. The emergency amendment revoked State proposed changes as below.)

	

423.4.1 Required occupant capacity. The required occupant capacity of the storm shelter shall include all of the buildings on the site and shall be the greater of the following:

1.	The total occupant load of the classrooms, vocational rooms, and offices of the Group E occupancy.

2.	The occupant load of the largest indoor assembly space that is associated with the Group E occupancy.

Exceptions:

1	Where a new building is being added on an existing Group E site, and where the new building is not of sufficient size to accommodate the required occupant capacity of the storm shelter for all of the buildings on the site, the storm shelter shall at a minimum accommodate the required occupant capacity for the new building.

2	The required occupant capacity of the shelter shall be permitted to be reduced by the occupant capacity of any existing storm shelters or safe rooms on the site.

	

37.	Section 423.5 is added to read as follows:



423.5 Required.  Where storm shelters are provided, they shall be provided in compliance with ICC 500® except as required by Sections 423.5.1 through 423.5.11.



423.5.1 Storm shelter documents. The construction documents which were prepared for the construction of the storm shelter, shall be maintained and protected within the storm shelter by the owner or owner's authorized agent.



423.5.2 Signage. All signs, as outlined in ICC 500® Sections 108, 504.1, 504.1.1 and 504.1.2 shall comply with the applicable requirements of ICC A117.1®.



423.5.2.1 Entrance signage. Entrance signage, as outlined in ICC 500® Section 504.1.1 shall not be required at exterior entrances where the shelter can be accessed from within a host building and is only open to the occupants of the host building.



423.5.3 Roof live load reduction for shelters. Roof live load reduction in Section 1607.13.2.1 (Equation 16-26) shall not be allowed for roof live loads stipulated under ICC 500® Section 303.2.



423.5.4 Design wind speed. For storm shelters, the minimum design wind speed for the entire State of Oklahoma shall be 250 miles per hour.



423.5.5 Usable storm shelter floor area. The usable storm shelter floor area shall be determined by ICC 500® Section 501.1.2.1 or 501.1.2.2. Exception: Areas within privacy enclosures for sanitary facilities shall not be included in the usable floor area calculations.



423.5.6 Door operation. Means of egress doors shall be operable from the inside without the use of keys or special knowledge or effort.



423.5.6.1 Additional door and shutter operation. Doors and shutters designed to protect windows or other unprotected openings not in a required means of egress in storm shelters shall be operable from the inside without the use of keys or special relocatable tools.



423.5.7 Height of storm shelter. When determining the location of natural ventilation in accordance with ICC 500® Section 702.1.1.1, the height of the storm shelter shall be defined as an average of the vertical dimensions from the floor elevation to the bottom of the storm shelter deck or to the underside of a hard ceiling within the storm shelter.



423.5.8 Additional facilities for storm shelters. Where the required number of sanitation facilities for the storm shelter exceeds the number of facilities provided for the normal occupancy of the space, the additional facilities shall be permitted to be temporary sanitary fixtures, chemical toilets, or other means approved by the authority having jurisdiction. Temporary toilets, chemical toilets, or other approved means shall have temporary or permanent privacy enclosures such as fabric, portable screens, or other means approved by the authority having jurisdiction. Privacy enclosures shall have minimum clear inside dimensions of 5 feet by 5 feet (1524 mm by 1524 mm).



423.5.9. Sanitary facilities support systems. Support systems for the temporary sanitation facilities (e.g. bladders, storage tanks or vessels, etc.) shall be capable of supplying water and containing waste for the design capacity of the tornado shelter.



423.5.10 Conversion of plumbing systems. ICC 500® Section 702.2.4 is omitted.



423.5.11 First aid kit. An ANSI compliant first aid kit rated for the number of storm shelter occupants, as listed in the construction documents, shall be supplied in all tornado shelters.



38.	Section 429 is added to read as follows:



SECTION 429

CULTIVATION, EXTRACTION, AND PROCESSING OF PLANT MATERIAL



429.1 General. Plant growing facilities that utilize carbon dioxide enrichment systems in accordance with Section 5307.4 of the International Fire Code® (IFC®) and plant processing or extraction facilities in accordance with Chapter 39 of the (IFC®) shall also comply with Sections 429.2 through 429.6.



429.2 Construction. The construction of buildings used for the extraction process that include the act of extraction of the oils and fats by use of solvent, desolventizing of the raw material, production of the miscella, distillation of the solvent from the miscella, and solvent recovery shall comply with this section. 



Exception: Extraction process that utilizes nonhazardous solvents or carbon dioxide.



429.2.1 Noncombustible construction. Extraction equipment and processes utilizing materials classified as physical hazards in accordance with Section 307 of the International Building Code® (IBC®) shall be located in a room constructed of noncombustible materials.



429.2.2 Prohibited occupancies. Extraction equipment and extraction processes utilizing materials classified as physical hazards in accordance with Section 307 of the International Building Code® (IBC®)  shall not be located in any building containing a Group A, E, I, or R occupancy.



429.3 Equipment location. The extraction equipment and extraction processes utilizing materials classified as physical hazards in accordance with Section 307 of the International Building Code® (IBC®) as solvents shall be located in a room dedicated to extraction and the room shall not be used for any other purpose. There shall be no storage of solvents in the extraction room.



429.4 Interior finish. Interior finish of walls and ceilings in plant growing, processing, and extraction facilities shall comply with this section and Section 803.



429.4.1 Plastic, mylar and other thin sheeting. Plastic, mylar and other thin sheeting that covers any walls or ceilings shall comply with this section and Section 803.



429.4.1.1 Installation. Plastic, mylar and other thin sheeting shall not be hung from ceilings or suspended overhead structures to create divider walls or rooms.



429.5 Emergency power system. For extraction processes utilizing hydrocarbon gases or liquids as solvents, the extraction room lighting and ventilation system shall be provided with emergency power in accordance with Section 2702.



429.6 Means of egress. Extraction rooms utilizing materials classified as physical hazards in accordance with Section 307 of the International Building Code® (IBC®) shall have a minimum of one exit access door that swings in the direction of egress travel. The exit access door shall be equipped with panic hardware or fire exit hardware and a self-closing or automatic-closing device.



39.	Table 509 is modified to delete row 18 as related to “Stationary storage battery systems…”



40.	Section 603.1 is amended by adding item 27 to read as follows:



27. Plastic pedestals used as a component of a raised decking or paver system for exterior applications only such as roof-tops or balconies.



41.	Section 705.8.1 is amended by adding a third exception to read as follows:



3. Canopies and Carports. In occupancies other than Group H, noncombustible canopies and/or carports which are not used for storage are permitted to have unlimited unprotected openings and the structural members are not required to provide a fire rating based on the fire separation distance provided that the structure maintains a (3’) 3 foot (914.4 mm) fire separation distance.



42.	Section 705.11 is amended by adding a seventh exception along with subsections 7.1 and 7.2 to read as follows:

	

7. 	Exterior walls of a building where the roof has an angle of more than 20 degrees (0.35 rad) with from the horizontal, provided:

	

7.1 Openings in the roof shall not be located within 5 feet (1524 mm) of the 1-hour fire-resistance-rated exterior wall for Groups R and U and 10 feet (3048 mm) for other occupancies, measured from the interior side of the wall.



7.2 The entire building shall be provided with not less than a Class B roof covering.



43.	Section 706.8 is amended to read as follows and add Exception #3:



706.8 Openings. Each opening through a fire wall shall be protected in accordance with Section 716 and shall not exceed 156 square feet (15 square meters). Openings in double fire walls, constructed in accordance with NFPA® 221, shall be protected using one fire door or fire shutter assembly in each separate wall. The aggregate width of openings at any floor level shall not exceed 25 percent of the length of the wall. 



Exceptions: 

1. Openings are not permitted in party walls constructed in accordance with Section 706.1.1.

2. Openings shall not be limited to 156 square feet (15 square meters) where both buildings are equipped throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1.

3. Fire protection assemblies, ratings, and markings for openings in double fire walls, constructed in accordance with NFPA® 221, shall meet the fire rating indicated in Table 706.8.



44.	Table 706.8 is added as follows:



Table 706.8

OPENING FIRE PROTECTION ASSEMBLIES, RATINGS, AND MARKINGS FOR DOUBLE FIRE WALLSCONSTRUCTED IN ACCORDANCE WITH NFPA® 221
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45.	Section 712.1.3 is amended to read as follows:



712.1.3 Stairway and Escalator Openings.  Where a building is equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, vertical openings for escalators shall be permitted where protected in accordance with Section 712.1.3.1 or 712.1.3.2.



712.1.3.1 Opening size.  Protection by a draft curtain and closely spaced sprinklers in accordance with NFPA 13 shall be permitted where the vertical opening between the stories does not exceed twice the horizontal projected area of the supplemental stairway or escalator. In other than Groups B and M, this is limited to openings that do not connect more than four stories.



712.1.3.2 Automatic Shutters.  Protection of the vertical opening by approved shutters at every penetrated floor shall be permitted in accordance with this section. The shutters shall be of noncombustible construction and have a fire-resistance rating of not less than 1.5 hours. The shutter shall be so constructed as to close immediately upon the activation of a smoke detector installed in accordance with Section 907.3.1 and shall cease operation when the shutter begins to close. The shutter shall operate at a speed of not more than 30 feet per minute (152.4 mm/s) and shall be equipped with a sensitive leading edge to arrest its progress where in contact with any obstacle, and to continue its progress on release therefrom.



46.	Section 903.2.1.2 is amended to add the following: 



4. The fire area has a total occupant load of more than 50 and less than 100 and a travel distance of more than 75 feet (228.6 cm).

	

47.	Section 903.2.7 condition 4 is amended to read:



4. A Group M occupancy where the cumulative area used for the display and sale of upholstered furniture or mattresses exceeds 5,000 square feet (464 square meters).



48.	Section 903.2.9 (5) is amended to add the following Exception:



Exception: Self-service storage facility where the fire area is less than 5,000 square feet (464 square meters).



49.	Section 907.2.3 is amended to read as follows: (Exceptions unchanged)



907.2.3 Group E. A manual fire alarm system that activates the occupant notification signal in accordance with Section 907.5 and installed in accordance with 907.6 shall be installed in Group E occupancies. When automatic sprinkler systems or smoke detectors are installed such systems or detectors shall be connected to the building fire alarm system.



50.	Section 907.2.22 is amended to read:



907.2.22 Battery Rooms Energy storage systems. An automatic smoke detection system or radiant-energy detection system shall be installed in rooms, areas, and walk-in units containing energy storage systems as required in Section 1206 of the International Fire Code® (IFC®).



51.	Section 907.2.23 Capacitor Energy Storage Systems has been stricken from the code by the State.



52.	Section 911.1.3 is amended to add the following exception:



Exception: When approved by the fire code official, the command center can be reduced in size to not less than a minimum of 96 square feet (9 square meters) with a minimum dimension of 8 feet (2438 mm).



53.	Section 912.1 is amended to add the following to the end of the sentence: 

	

	…and shall be a Storz connection.



54.	Section 912.2 is amended by adding the following subsection:



912.2.3 Visible alarm. A strobe alarm shall be installed above the fire department connection or in a location approved by the Fire Code Official Chief. The alarm shall be activated by flow in the sprinkler system.



55.	Section 916.7 exception 2 is amended to read as follows:



2. For toxic gases that are not HPM, sample analysis shall be performed at intervals not exceeding 5 minutes, in accordance with Section 6004.2.2.7 of the International Fire Code® (IFC®).



56.	Section 1003.4 is amended to modify the heading name from “Slip-resistant Surface” to “Floor surface” and to read as follows:



1003.4 Floor surface. Circulation paths of the means of egress shall have a slip-resistant surface and be securely attached. Floor surfaces that are a part of a means of egress shall have a solid surface. A floor for this purpose is also defined as the space between a floor surface and a guard if it projects beyond the edge of a floor. 

Exceptions:

1.	Where approved by the Building Official, openings in floor surfaces shall be a size that does not permit the passage of 1/2-inch-diameter (12.7 mm) sphere. Elongated openings shall be placed so that the long dimension is perpendicular to the direction of travel.

2.	Where approved by the Building Official in Group F, H and S occupancies, other than areas of parking structures accessible to the public, openings in the floor surface shall not be prohibited provided a sphere with a diameter of 1 1/8 inches (29 mm) cannot pass through the opening.



57.	Table 1004.5 is amended to add an additional row as follows:



	In the Function of Space column add “Dog parks”. 

	In the Occupant load Factor column as “3000 gross”	



58.	Section 1008.2.3 is amended to read as follows and add Exception 3:



1008.2.3 Exit discharge. Illumination shall be provided along the path of travel for the exit discharge from each exit to the public way. Illumination may be provided by the building or other site lighting such as street lighting. 



Exceptions:  Illumination shall not be required where the path of exit discharge meets both of the following requirements:

1.	The path of exit discharge is illuminated from the exit to a safe dispersal area complying with Section 1028.5.

2.	A dispersal area shall be illuminated to a level not less than 1 foot-candle (11 lux) at the walking surface.

3.	Buildings that comply for a single exit in accordance with Table 1006.2.1.



59.	Section 1010.1.10 is amended to add a paragraph 3 to read as follows:



Where electrical equipment rated 800 amperes or more that contains overcurrent devices, switching devices, or control devices is installed and there is a personnel door(s) intended for entrance to and egress from the working space less than 25 feet (7.6 m) from the nearest edge of the working space, the personnel door shall be equipped with panic hardware or fire exit hardware. The door(s) shall open in the direction of egress.



60.	Section 1015.4 is amended to add sentence as follows:



1015.4 Opening limitations. Required guards shall not have openings that allow passage of a sphere 4 inches (102 mm) in diameter from the walking surface to the required guard height. The 4-inch sphere allowable opening permitted by this section only applies to openings in a vertical plane not openings in floors or similar horizontal surfaces.



61.	Section 1015.6 is amended with language and added subsections to read as follows:



1015.6 Mechanical equipment, systems, and devices. Guards shall be provided where various components that require services are located on a roof or elevated structure and have a condition as set forth in Sections 1015.6.1 through 1015.6.3. The guard shall be constructed so as to prevent the passage of a sphere 21 inches (533 mm) in diameter. 



Exception: When approved by the authority having jurisdiction, guards are not required where permanent fall arrest/restraint anchorage connector devices that comply with ANSI/ASSE Z 359.1 are affixed for use during the entire roof covering lifetime. The devices shall be reevaluated for possible replacement when the entire roof covering is replaced. The devices shall be placed not more than 10 feet (3048 mm) on center along hip and ridge lines and placed not less than 10 feet (3048 mm) from roof edges and the open sides of walking surfaces.



1015.6.1 Roof edge. Guards shall be provided when components are located within 10 feet (3048 mm) of a roof edge or open side of a walking surface or elevated structure and such edge or open side is located more than 30 inches (762 mm) above the floor, roof, or grade below. The guard shall extend not less than 30 inches (762 mm) beyond each end of the component that requires service.



1015.6.2 Skylights. Guards shall be provided when a skylight is within 10 feet (3048 mm) of the component that requires service. The guard shall extend 30 inches (762 mm) beyond the edge of the skylight. 



Exceptions:

1.	Guards are not required when the skylight is located at least 42 inches (1067 mm) above the highest point of the walking surface adjacent to the skylight or component.

2.	Guards are not required if some other provision for skylight fall-thru protection is provided and approved by the authority having jurisdiction.



1015.6.3 Roof hatch. Guards shall be provided when a roof hatch is within 10 feet (3048 mm) of the component that requires service. The guard shall extend 30 inches (762 mm) beyond the edge of the roof hatch. If the component is within 10 feet (3048 mm) of the ladder access side of the roof hatch, the guard shall incorporate a self-closing, self-latching gate. The gate shall have a top edge of not less than 42 inches (1067 mm) above the elevated surface adjacent to the gate and shall not allow the passage of a 21 inch (533 mm) sphere.



62.	Section 1015.7 is amended to modify the Exception to read as follows:



Exception: When approved by the authority having jurisdiction, guards are not required where permanent fall arrest/restraint anchorage connector devices that comply with ANSI/ASSE Z 359.1 are affixed for use during the entire roof covering lifetime. The devices shall be reevaluated for possible replacement when the entire roof covering is replaced. The devices shall be placed not more than 10 feet (3048 mm) on center along hip and ridge lines and placed not less than 10 feet (3048 mm) from roof edges and the open sides of the walking surfaces.



63.	Section 1016.2.1 is to be added to read as follows:



1016.2.1 Shared common use areas.  Shared common use areas utilized by more than one tenant must provide for direct access to an exit without the necessity to return through any tenant space or building. Such common areas shall be provided with signage designating each adjoining suite to comply with the ICC ANSI A-117.1® and the International Fire Code® (IFC®) as well as means of egress signage and illumination complying with other sections of this Chapter and the those required to be accessible in accordance with Chapter 11 and Section 1111.



64.	Section 1019.3 condition 4 is amended to read as follows:



4. Exit access stairways and ramps in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1, where the area of the vertical opening between stories does not exceed twice the horizontal projected area of the stairway or ramp and the opening is protected by a draft curtain and closely spaced sprinklers in accordance with NFPA 13. In other than Group B and M occupancies, this provision is limited to openings that do not connect more than four stories. This exception shall apply only to those supplemental stairs not required for minimum means of egress.



65.	Section 1106.5 is amended to read as follows:



1106.5 Accessible Spaces.  All parking spaces required to be accessible by this code shall comply with the ADAAG universal design.  (An eleven (11) 11 foot (335 cm) space with a five (5) 5 foot (152 cm) aisle, which may be shared with another eleven (11) 11 foot (335 cm) space). Exception is not amended

	

66.	Section 1109.5.1 is amended to add Exception 3 as follows:



Where restaurants provide drinking water in a container free of charge, drinking fountains shall not be required in those restaurants. In other occupancies where drinking fountains are required, water dispensers shall be permitted to be substituted for not more than 50 percent of the required number of drinking fountains



67.	Section 1109.16 is added to be titled “Adult Changing Stations” and to read as follows:



1109.16 Adult Changing Stations. Where required, adult changing stations shall be accessible and shall comply with Sections 1109.16.1 through 1109.16.4.



1109.16.1 Where required. At least one adult changing station shall be provided in the building in the occupancies listed below.

1. In assembly and mercantile occupancies, where family or assisted-use toilet or bathing    rooms are required to comply with Section 1109.2.1

2. In a college or university business occupancy, where an aggregate of twelve or more male and female water closets or urinals are provided on any floor in a building.

3. In an K through 12th grade elementary or high school educational occupancy with an assembly use, where an aggregate of six or more male and female water closets is required for that assembly use.

4. In visitor centers.



Exception:  

1. Where a building is provided with more than one family or assisted-use toilet and bathing room, only one such room shall require a Universal Changing Station. Where this exception is utilized, signage shall be provided at all such rooms indicating the location of the Universal Changing Station.

2. Existing structures are permitted to comply with this section to the greatest extent possible as allowed per the 2018 International Existing Building Code® (IEBC®) Section 305.



1109.16.2 Room. Adult changing stations shall be located in toilet rooms or stalls open to the public and shall include a minimum of one water closet and one lavatory. Adult changing station toilet rooms or stalls shall be a constructed at a minimum of 8 foot (2438.4 mm) by 10 foot (3048 mm) in dimension and shall provide for space to approach, enter, maneuver within, and exit the space. All maneuvering clearance, accessible route, and clearance to fixtures must comply with the ICC ANSI A117.1.  Fixtures located in such rooms or stalls shall be included in determining the number of fixtures provided in an occupancy unless the exception to Section 1109.16.3 is utilized.

Exception:  Adult changing stations shall be permitted to be located in family or assisted toilet rooms required in Section 1110.2.1.



1109.16.3 Prohibited location. The required accessible routes to adult changing stations shall not pass-through security checkpoints.

Exception: Where adult changing stations are provided in separate rooms, and in addition to the minimum fixture requirements as listed elsewhere by this code, said rooms shall be permitted to be locked during normal hours of operation where access may be granted through the request of staff and informational signage is posted at the door to the facility. This exception shall not apply to those rooms otherwise required by, or used in combination with, this code as to be provided for family or assisted use; nor shall it be interpreted to allow for such facilities to be locked where other single, multi-user, or family restrooms are not. 



1109.16.4 Travel distance. Where buildings are required to have an adult changing station in accordance with Section 1110.3.1, adult changing stations shall be located such that a person is no more than one story above or below the story with the adult changing station and the path of travel to such facility shall not exceed 2000 feet.



1109.16.5 Changing table surface.  Adult changing stations shall consist of a height-adjustable changing table suitable for use by an adult or a child meeting each of the following criteria:



1. Changing table surface shall be a minimum dimension of 24 inches (609.6 mm) in width by 70 inches (1778 mm) in length.

2. Changing table surface must be adjustable to allow lowering to a height of 8 inches (203.2 mm) or less and raising to a height no less than 34 inches (863.6 mm) above the finished floor surface.

3. Changing table surface must be capable of supporting a minimum of 350 pounds.



Exception: Facilities located in areas serving outdoor uses, such as but not limited to public parks, which are accessible to the public outside of normal operational hours are permitted to install stationary, non-adjustable, changing tables with a surface height between 17 inches (431.8 mm) to 19 inches (482.6 mm).



68.	Section 1511.2 is amended by adding the following subsection:



Section 1511.2.1. Where new roof structure and/or framing are added over an existing building, the new roof shall be designed by a Registered Design Professional to comply with this code, including Chapter 16 and uplift requirements.



69.	Section 1511.3.1.1 is amended to add Exception 4 to read as follows:



4. Where the existing roof has one or more applications of asphalt shingles, additional applications of asphalt shingles shall not be permitted.



70.	Section 1604.10 is amended to read:



1604.10 Loads on storm shelters. Loads and load combinations on storm shelters shall be determined in accordance with Section 423.5.3 and ICC 500®.



71.	Table 1607.1 under #26 Roofs, Ordinary flat, pitched, and curved roofs (that are not occupiable) is amended to change the uniform live load (psf) from 20 to 20 non-reducible.



72.	Section 1611.1 is amended to read as follows:



	1611.1 Design rain loads. Each portion of a roof shall be designed to sustain the load of rainwater that will accumulate on it if the primary drainage system for that portion is blocked plus the uniform load caused by water that rises above the inlet of the secondary drainage system at its design flow. The design rainfall shall be based on a rainfall rate of 10.2 inches per hour.  



73.	Section 1704.2 is amended to add a fifth exception to read as follows:



5. Special inspections are not required for building components in warehouses under 50,000 square feet in area, buildings other than warehouses under 12,000 square feet in area, or for building component clear spans under 30 feet (914.4 cm) unless the design involves the practice of professional engineering or architecture as defined by applicable State of Oklahoma statutes and regulations governing the professional registration and licensure of engineers and architects.

	

74.	Section 1704.2.1 is amended for the first paragraph to read (second paragraph unchanged):



1704.2.1 Special inspector qualifications. Prior to the start of construction, the approved agencies shall provide written documentation to the building official demonstrating the competence and relevant experience or training of the special inspectors who will perform the special inspections and tests during construction. Experience or training shall be considered to be relevant where the documented experience or training is related in complexity to the same type of special inspection or testing activities for projects of similar complexity and material qualities. The special inspector shall be qualified in accordance with Table 1704.2. These qualifications are in addition to the qualifications specified in other sections of this code.



75.	Table 1704.2 is added as follows:



Table 1704.2

MINIMUM QUALIFICATIONS FOR SPECIAL INSPECTIONS



[image: Table

Description automatically generated]

[image: Table

Description automatically generated with medium confidence]

[image: Text

Description automatically generated]





76.	Section 1801 is amended by adding the following subsection:



1801.23 Design qualification. Any foundation wall or retaining wall with an unbalanced backfill of greater than 3 feet (914.4 mm) shall be designed by an engineer licensed in the State of Oklahoma.



77.	Section 1809.4 is amended to add the following exception:



Exception: Single story free-standing buildings meeting all of the following conditions shall be permitted without footing: 

1. Assigned to Risk Category 1, in accordance with Section 1604.5;

2. Light-frame wood or metal construction;

3. Building area of 400 square feet (37 square meters) or less;

4. Eave height of 10 feet (3048 mm) or less;

5. Building height of 15 feet (4575 mm) or less.

Such buildings shall have an approved wooden floor or shall be placed on a concrete slab having a minimum thickness of 3 1/2 inches (89 mm). Buildings shall be anchored to resist uplift upload as required by section 1609.



78.	Section 2306.1 is amended to correct the following language:



“ASABE EP 484.2, Diaphragm Design of Metal-clad Post Frame Rectangular Buildings” has been corrected to read “ASABE EP 484.3, Diaphragm Design of Metal-clad Wood-Frame Rectangular Buildings”. 



"ASABE EP 559.1 Design Requirements and Bending Properties for Mechanically Laminated Columns" has been corrected to read "ASABE EP 559.1 Design Requirements and Bending Properties for Mechanically Laminated Wood Assemblies."



79.	Section 2701.1 is amended to read as follows: (review against the State adopted)



2701.1 Scope.  The design and installation of all electrical conductors, equipment, and systems in buildings or structures and all attention to existing wiring systems shall conform to the requirements of the National Electrical Code® (NEC®) as adopted by The City of Oklahoma City.

	

80.	Section 2702.1.2 is amended to read:



	[F] 2702.1.2 Fuel-line piping protection. Fuel lines supplying a generator set inside a high-rise building shall be separated from areas of the building other than the room the generator is located in, by one of the following methods:



1. A fire-resistant pipe-protection system that has been tested and in accordance with UL 1489. The system shall be installed as tested and in accordance with the manufacturer’s installation instructions, and shall have a rating of not less than 2 hours. Where the building is protected throughout with an automatic fire sprinkler system installed in accordance with Section 903.3.1.1, the required rating shall be reduced to 1 hour. 

2. An assembly that has a fire-resistance rating of not less than 2 hours. Where the building is protected throughout with an automatic sprinkler system installed in accordance with Section 903.3.1.1, the required fire-resistance rating shall be reduced to 1 hour.

3. Other approved methods.



81.	Section 2703 has been added to read as follows:



SECTION 2703

LIGHTING PROTECTION SYSTEMS



2703.1 General. Where provided, lightning protection systems shall comply with Sections 2703.2 through 2703.4.



2703.2 Installation. Lighting protection systems for all new buildings and additions shall be installed in accordance with one of the following standards:

1.	NFPA® 780.

2.	UL 96A.

	Exception. UL 96A shall not be utilized for structures used for the production, handling, or storage of ammunition, explosives, flammable liquids or gases, and other explosive ingredients including dust.



	2703.3 Additions to existing systems. Where additions are constructed to a building containing a lighting protection system, the existing building's lightning protection system shall be properly interconnected to the new lightning protection system.



	2703.4 Surge protection. Surge protective devices shall be installed for all normal and emergency electrical systems and all communication systems in accordance with Section 2703.2 and NFPA® 70.



82.	Section 2801.1 is amended to read as follows:



[M] 2801.1 Scope.  Mechanical appliances, equipment, and systems shall be constructed, installed, and maintained in accordance with the International Mechanical Code® (IMC®) and International Fuel Gas Code® (IFGC®) as adopted by The City of Oklahoma City.  Masonry chimneys, fireplaces, and barbecues shall comply with the Mechanical Code (IMC®) as adopted by The City of Oklahoma City and Chapter 21 of this code.



83.	Section [P] 2901.1 is amended to read as follows: (review against the State adopted)



	[P] 2901.1 Scope. The provisions of this chapter and the International Plumbing Code (IPC®) as adopted by The City of Oklahoma City, shall govern the erection, installation, alteration, repairs, relocation, replacement, addition to, use, or maintenance of plumbing equipment and systems. Plumbing systems and equipment shall be constructed, installed, and maintained in accordance with the Plumbing Code (IPC®) as adopted by The City of Oklahoma City. 



84.	Section 2902.1 is amended to add new exception as follows:



Exception: Plumbing fixtures shall not be required for buildings and facilities intended to be unoccupied and as approved by the Code Official.



85.	Section 2902.2 Exception #4 is amended to read as follows:



	4. Separate facilities are not required in non-assembly occupancies with a total occupant load of 75 or less where no food or beverage is served for on-site consumption and where only one water closet is required by Table 2902.1 and the International Plumbing Code (IPC®) as adopted by The City of Oklahoma City.



86.	Section [P] 2902.4.1 has been amended to read as follows: 



[P] 2902.4.1 Directional signage. Directional signage indicating the route to the required public toilet facilities in group A, B, I, M, and R-1 occupancies shall be posted in a lobby, corridor, aisle, or similar space, such that the sign can be readily seen from the main entrance to the building or tenant space. Only one sign at each main entrance that is intended for public use shall be required.

	Exceptions: 

1.	Group A occupancies that are part of an overall group E occupancy need not have directional signage. 

	2.    Private-use Group B occupancies need not have directional signage.



87.	Section 3101.1 is amended to read as follows:



3101.1 Scope. The provisions of this chapter shall govern special building construction including membrane structures, temporary structures, pedestrian walkways and tunnels, automatic vehicular gates, awnings and canopies, marquees, signs, towers, antennas, relocatable buildings, swimming pool enclosures and safety devices, solar energy systems, and intermodal shipping containers.



88.	Section 3103.1.2 is hereby deleted. (Permits are addressed in Chapter 1)



89.	Section 3114 is added to read as follows:



SECTION 3114

INTERMODAL SHIPPING CONTAINERS



3114.1 General. The provisions of Section 3114 and other applicable sections of this code, shall apply to intermodal shipping containers that are repurposed for use as buildings or structures or as a part of buildings or structures. 

Exceptions:

1.	Intermodal shipping containers previously approved as existing relocatable buildings complying with Chapter 14 of the International Existing Building Code®.

2.	Energy Storage Systems (ESS) located in intermodal shipping containers complying with Chapter 12 of the International Fire Code®.

3.	Intermodal shipping containers that are listed as equipment complying with the standard for equipment, such as air chillers, engine generators, modular data centers, and other similar equipment.

4.	Intermodal shipping containers housing or supporting experimental equipment are exempt from the requirements of Section 3114 provided they comply with all of the following:

4.1	Such units shall be single stand-alone units supported at grade level and used only for occupancies as specified under Risk Category I in Table 1604.5;

4.2	Such units are located a minimum of 8 feet from adjacent structures and are not connected to a fuel gas system or fuel gas utility; and

4.3	In hurricane-prone regions and flood hazard areas, such units are designed in accordance with the applicable provisions of Chapter 16.



3114.2 Construction documents. The construction documents shall contain information to verify the dimensions and establish the physical properties of the steel components, and wood floor components, of the intermodal shipping container in addition to the information required by Sections 107 and 1603.



3114.3 Intermodal shipping container information. Intermodal shipping containers shall bear an existing data plate containing the following information as required by ISO 6346 and verified by an approved agency. A report of the verification process and findings shall be provided to the building owner.

1.	Manufacturer's name or identification number

2.	Date manufactured

3.	Safety approval number

4.	Identification number

5.	Maximum operating gross mass or weight (kg) (lbs.)

6.	Allowable stacking load for 1.8G (kg) (lbs.)

7.	Transverse racking test force (Newtons)

8.	Valid maintenance examination date



Where approved by the building official, the markings and existing data plate are permitted to be removed from the intermodal shipping containers before they are repurposed for use as buildings or structures or as a part of buildings or structures.



3114.4 Protection against decay and termites. Wood structural floors of intermodal shipping containers shall be protected from decay and termites in accordance with the applicable provisions of Section 2304.12.1.1.



3114.5 Under-floor ventilation. The space between the bottom of the floor joists and the earth under any intermodal shipping container, except spaces occupied by basements with cellars, shall be provided with ventilation in accordance with Section 1202.4.



3114.6 Roof assemblies. Intermodal shipping container roof assemblies shall comply with the applicable requirements of Chapter 15. Exception: Single-unit stand-alone intermodal shipping containers not attached to, or stacked vertically over, other intermodal shipping containers, buildings, or structures.



3114.7 Joints and voids.  Joints and voids that create concealed spaces between intermodal shipping containers, that are connected or stacked, at fire-resistance-rated walls, floor or floor/ceiling assemblies and roofs or roof/ceiling assemblies shall be protected by an approved fire-resistant joint system in accordance with Section 715.



3114.8 Structural. Intermodal shipping containers which conform to ISO 1496-1 that are repurposed for use as buildings or structures, or as a part of buildings or structures, shall be designed in accordance with Chapter 16 and this section.



3114.8.1 Foundations. Intermodal shipping containers repurposed for use as a permanent building or structure shall be supported on foundations or other supporting structures designed and constructed in accordance with Chapters 16 through 23 of this code.



3114.8.1.1 Anchorage. Intermodal shipping containers shall be anchored to foundations or other supporting structures as necessary to provide a continuous load path for all applicable design and environmental loads in accordance with Chapter 16.



3114.8.2 Welds. All new welds and connections shall be equal to or greater than the original connections.



3114.8.3 Structural design. The structural design for the intermodal shipping containers repurposed for use as a building or structure, or as part of a building or structure, shall comply with Section 3114.8.4 or 3114.8.5.



3114.8.4 Detailed design procedure. A structural analysis meeting the requirements of this section shall be provided to the building official to demonstrate the structural adequacy of the intermodal shipping containers. Exception: Intermodal shipping containers designed in accordance with Section 3114.8.5.



3114.8.4.1 Material properties. Structural material properties for existing intermodal shipping container steel components shall be established by material testing where the steel grade and composition cannot be identified by the manufacturer’s designation.



3114.8.4.2 Seismic design parameters. The seismic force-resisting system shall be designed and detailed in accordance with one of the following:

1.	Where all or portions of the corrugated steel container sides are considered to be the seismic force-resisting system, design and detailing shall be in accordance with the ASCE 7 Table 12.2-1 requirements for light-frame bearing-wall systems with shear panels of all other materials,

2.	Where all or portions of the corrugated steel container sides are retained, but are not considered to be the seismic force-resisting system, an independent seismic force-resisting system shall be selected, designed and detailed in accordance with ASCE 7 Table 12.2-1, or

3.	Where all or portions of the corrugated steel container sides are retained and integrated into a seismic force-resisting system other than as permitted by Section 3114.8.2 Item 1, seismic design parameters shall be developed from testing and analysis in accordance with Section 104.11 and ASCE 7 Section 12.2.1.1 or 12.2.1.2.



3114.8.4.3 Allowable shear value. The allowable shear values for the intermodal shipping container corrugated steel sheet panel side walls and end walls shall be demonstrated by testing and analysis in accordance with Section 104.11. Where penetrations are made in the side walls or end walls designated as part of the lateral force-resisting system, the penetrations shall be substantiated by rational analysis.



3114.8.5 Simplified structural design of single-unit containers. Single-unit intermodal shipping containers conforming to the limitations of Section 3114.8.5.1 shall be permitted to be designed in accordance with the simplified structural design provisions of this section.



3114.8.5.1 Limitations. Use of Section 3114.8.5 is subject to all of the following limitations:

1.	The intermodal shipping container shall be a single-unit, stand-alone unit supported on a foundation and shall not be in contact with or supporting any other shipping container or other structure.

2.	The intermodal shipping container top and bottom rails, corner castings, and columns or any portion thereof shall not be notched, cut, or removed in any manner.

3.	The intermodal shipping container shall be erected in a level and horizontal position with the floor located at the bottom.

4.	The intermodal shipping container shall be located in Seismic Design Category A, B, C or D.



3114.8.5.2. Simplified structural design. Where permitted by Section 3114.8.5.1, single-unit, stand-alone intermodal shipping containers shall be designed using the following assumptions for the corrugated steel shear walls:

1.	The appropriate detailing requirements contained in Chapters 16 through 23,

2.	Response modification coefficient, R equals 2,

3.	Over strength factor, * equals 2.5,

4.	Deflection amplification factor, C equals 2, and

5.	Limits on structural height, h equals 9.5 feet (2900 mm).



3114.8.5.3 Allowable shear. The allowable shear for the corrugated steel side walls (longitudinal) and end walls (transverse) for wind design and for seismic design using the coefficients of Section 3114.8.5.2 shall be in accordance with Table 3114.8.5.3 provided that all of the following conditions are met:

1.	The total linear length of all openings in any individual side walls or end walls shall be limited to not more than 50 percent of the length of that side wall or end wall.

2.	Any full height wall length, or portion thereof, less than 4 feet (305 mm) long shall not be considered as a portion of the lateral force-resisting system.

3.	All side walls or end walls used as part of the lateral force-resisting system shall have an existing or new boundary element on all sides to form a continuous load path, or paths, with adequate strength and stiffness to transfer all forces from the point of application to the final point of resistance.

4.	Where openings are made in container walls, floors, or roofs for doors, windows and other openings:

4.1	The openings shall be framed with steel elements that are designed in accordance with Chapter 16 and Chapter 22.

4.2	The cross section and material grade of any new steel element shall be equal to or greater than the steel element removed.

5.	A maximum of one penetration not greater than a 6-inch (152 mm) diameter hose for conduits, pipes, tubes or vents, or not greater than 16 square inches (10 322 mm2) for electrical boxes, is permitted for each individual 8-foot length (2438 mm) lateral force-resisting wall. Penetrations located in walls that are not part of the wall lateral force-resisting system shall not be limited in size or quantity. Existing intermodal shipping container vents shall not be considered a penetration.

6.	End wall door or doors designated as part of the lateral force-resisting system shall be welded closed.
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90.	Section 3201 is amended by adding a new subsection 3201.5 to read as follows:



3201.5 Authority to Modify.  The building official shall have the authority to modify or waive the requirements of this section if it is deemed that the encroachment does not present a safety hazard or otherwise obstruct the use of the public right-of-way.



91.	Section 3201.3 is amended as follows:



3201.3 Other Laws. The provisions of this chapter shall not be construed to permit the violation of other laws or ordinances regulating the use and occupancy of public property or to prevent the holders of public right-of-way to grant special permission for encroachments in their rights-of-way greater than those permitted in Section 3202.



92.	Chapter 35 has been modified to amend the following references:



“ICC 500” is to now read “ICC 500®-14 ICC/NSSA Standard on the Design and Construction of Storm Shelters, Code reference sections: 202, 423.5, 423.5.1, 423.5.2, 423.5.2.1, 423.5.3, 423.5.4, 423.5.5, 423.5.6, 423.5.6.1, 423.5.7, 423.5.8, 423.5.9, 423.5.10, and 423.5.11.”



“IEBC” is to now read “IEBC®-18 International Existing Building Code® as adopted and modified by the State of Oklahoma through the OUBCC”



“IECC” is to now read “IECC®-06 International Energy Conservation Code®.”



“IFC” is to now read “IFC®-18 International Fire Code® as adopted and modified by the State of Oklahoma through the OUBCC.”



“IFGC” is to now read “IFGC®-18 International Fuel Gas Code® as adopted and modified by the State of Oklahoma through the OUBCC.”



“IMC” is to now read “IMC®-18 International Mechanical Code® as adopted and modified by the State of Oklahoma through the OUBCC.”



“IPC” is to now read “IPC®-18 International Plumbing Code® as adopted and modified by the State of Oklahoma through the OUBCC.”



“IRC” is now to read “IRC®-15 International Residential Code® as adopted and modified by the State of Oklahoma through the OUBCC.”



“NFPA 70 NEC” is now to read “70-17 National Electrical Code® as adopted and modified by the State of Oklahoma through the OUBCC.”



“ISO 668 - 2013 Series 1 Freight Containers - Classifications, Dimensions and Ratings” is now to read “ISO 668 - 2013 Series 1 Freight Containers - Classifications, Dimensions and Ratings. Code reference sections: Table 3114.8.5.3.”



“ISO1496-1 - 2013 Series 1 Freight Containers - Specification and Testing - Part 1: General Cargo Containers for General Purposes. Code reference sections: 3114.8, Table 3114.8.5.3.” has been added to the standards.



“ISO 6346 - 1995 with Amendment 3 - 2012 Freight Containers - Coding, Identification and Marking. Code reference section: 3114.3.” has been added to the standards.



“NFPA® 780 - 17 Standard for the Installation of Lighting Protection Systems. Code reference section: 2703.2.” has been added to the standards.



“UL 96A - 2016 Standard for Installation Requirements for Lightning Protection Systems. Code reference section: 2703.2” has been added to the standards.



“UL 1489-2016 Fire Resistant Piping Protection Systems Carrying Combustible Liquids. Code reference sections: 403.4.8.2, 2702.1.2.” has been added to the standards.



93.	A new Chapter to be known as Chapter 36 is hereby added and shall read as follows:



CHAPTER 36

REMOVAL OF HOUSES, BUILDING, AND OTHER STRUCTURES



SECTION 3601 GENERAL



3601.1 Application for Permit.  Applications for permits shall be made upon forms provided by the Development Services Director and shall conform, or have attached thereto, the following information.



a. Name, address, and telephone number of applicant.

b. Location of building to be moved.

c. Location of proposed site to which building is to be moved.

d. Date and time of proposed removal.

e. Map of description of route to be taken.

f. Combined height, width, and length of building to be moved and truck or equipment to be used for moving said building.

g. Site plan of the new site for the building.

h. A sketch of the building’s proposed finished elevations.



3601.2 Inspection, inspection fee, and issuance of permit.  Except as hereinafter provided, it shall be the duty of the Development Services Director, upon filing of an application for a permit to move a building, to cause such further investigation to be made as may be necessary for the purpose of determining whether or not the provisions of this chapter and the applicable ordinances of the City of Oklahoma City have been, or can be, fully complied with fully.  For such inspection, a fee shall be paid by the applicant to the City Treasurer as provided by Chapter 60 of the Oklahoma City Municipal Code.



3601.3 Permit fees.  Every applicant, before being granted a permit to move a building as provided by this chapter, shall pay to the City Treasurer the permit fees as provided by Chapter 60 of the Oklahoma City Municipal Code.



3601.4   Structural requirements for buildings and permit limitations.



1. Any building moved shall, at the time of removal, comply with all ordinances and regulations of the City of Oklahoma City (including Chapter 24 of the Oklahoma City Municipal Code) and this code, covering the place to which such building is removed, or such building shall be made to conform to all ordinances, and regulations, and this code within 60 days from the date of the issuance of a permit hereunder.  The building must be on site within 30 days of the issuance of the moving permit or said permit shall become null and void.  Permits for repair and/or remodeling of buildings, which are to be moved, shall be issued to the owner of the property.



If the building to be removed will be relocated within corporate limits of Oklahoma City, application for such repair and/or remodeling permit shall be made by the owner at the time the permit to move the building is granted and the owner shall diligently carry out and complete all required repair or remodeling work without undue delay.  All work on the exterior of the structure shall be completed within 60 days from the date of issuance of a moving permit unless an extension of time is granted by the code official. A maximum of one extension of time, not to exceed 30 days, may be granted in writing by the code official.  In regards to the repair and/or remodeling work on the interior of the structure, a Certificate of Occupancy must be secured within 10 months of the date of the issuance of a moving permit, unless an extension of time is granted by the code official.  A maximum of one extension of time, not to exceed 60 days, may be granted in writing by the code official.  Once said extension for the interior and exterior work on the structure have expired, fines may be imposed in accordance with the stated provisions of this code.



2. No building may be moved within or into the corporate limits of the City of Oklahoma City unless it conforms to the structural requirements of this code.  Any building to be relocated shall conform in architectural design and appearance and be of the same general type of construction and not vary more than 25 percent from the average total floor space and average height of the primary buildings within 300 feet in all directions from the location to which said building is to be moved.  This shall be determined by an examination of the proposed elevations, and proposed site plans, and other information on the application.  In the event the code official determines that any of the foregoing requirements are not met and satisfied, no permit shall be issued.  However, if the person seeking the permit shall file with the code official a petition for approval of the permit subscribed and sworn to by 60 percent of the property owners within 300 feet in all directions from the location to which the building is to be moved, and all other requirements are met, the requirements as to average total floor space and average height as herein provided shall be waived and the permit shall be issued upon payment of the fees required by this article.



3. No building which has deteriorated, burned, or been damaged more than 50 percent of its original structural strength as determined by the code official, may be moved.



4. No building may be moved into the corporate limits of The City of Oklahoma City, unless the building to be moved is of the same type and size as that permitted for new construction.



3601.5   Clearance of utility facilities.  It shall be unlawful for any person engaged as a principal or employee in moving any building within the limits of The City of Oklahoma City to touch, move, cut, molest, or in any way interfere with any traffic control signal facility located on any street, alley way, or easement or to move any building along any street when such building is of a height that will not adequately clear all traffic control signal wires, communication, electric lines, and facilities located on any such street, alley way or easement.    The person having control of, or owning any such signal wire, communication, or electric line, or facility shall, after reasonable notice and upon pre-payment of the cost, remove, raise, or rearrange such facility to provide clearance for the designated height of the building as stated in the application for the permit to move such building, provided such removal, raising, or rearrangement can be accomplished without materially interfering with the public utility service supplied by such facility.



It shall be the duty of the person owning any such facility within The City of Oklahoma City to file with the Development Services Director a designation of the person or persons upon whom request for clearance may be served.



3601.6 Notification.  It shall be the duty of the house mover at the time of filing the application to notify all public utility companies affected by such move in writing by mailing to such utility companies a copy of the application for a moving permit showing the route to be taken and the estimated time of such removal, provided that receipt of such notice shall not place any duty upon the utility company except as provided by law.

3601.7 Approval of route and time.   No permit for the moving of any building shall be issued until the route and time of such removal has been approved by the Development Services Director and the Chief Traffic Engineer of The City of Oklahoma City.   



3601.8 Police escorts.   If, in the judgment of the Development Services Director, the moving of any building may create a traffic hazard, the Development Services Director may require the person moving such building to provide a police escort for the purpose of traffic regulation along with the route such building is being moved, provided that any such police protection shall be at the expense of the applicant.



3601.9 Time.  No building shall be moved within The City of Oklahoma City between the hours of 7:00 a.m. and 9:00 a.m. or between the hours of 4:00 p.m. and 6:00 p.m.



3601.10   Pneumatic tires required.  No building may be moved except upon pneumatic tires.
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E142-21
Proposed Change as Submitted


Proponents: Marsha Mazz, Director Accessibility Codes and Standards, United Spinal Association, Accessibility Services, representing United
Spinal Association (mmazz@accessibility-services.com); Jay Richards, Board of Building Standards, State of Ohio, representing Board of Building
Standards (jay.richards@com.state.oh.us); Gina Hilberry, UCP, representing United Cerebral Palsy (gina@cohenhilberry.com)


2021 International Building Code
Add new text as follows:


1110.3 Adult Changing Stations.
Where required, adult changing stations shall be accessible and shall comply with Sections 1110.3.1 through 1110.3.4. 


1110.3.1  Where required.
At least one adult changing station shall be provided in the building in the occupancies listed below: 


1. In assembly and mercantile occupancies, where family or assisted-use toilet or bathing rooms are required to comply with Section 1110.2.1. 


2. In a college or university business occupancy, where an aggregate of twelve or more male and female water closets or urinals are provided
on any floor in a building. 


3. In an elementary or high school educational occupancy with an assembly use, where an aggregate of six or more male and female water
closets is required for that assembly use.


4. In highway rest stops and service plazas.


1110.3.2 Room.
Adult changing stations shall be located in toilet rooms open to the public that include only one water closet and only one lavatory. Fixtures located in
such rooms shall be included in determining the number of fixtures provided in an occupancy.


Exception:
Adult changing stations shall be permitted to be located in family or assisted toilet rooms required in Section 1110.2.1.


1110.3.3 Prohibited location.
The required accessible routes to adult changing stations shall not pass-through security checkpoints.


1110.3.4 Travel distance.
Where buildings are required to have an adult changing station in accordance with Section 1110.3.1, adult changing stations shall be located such
that a person is no more than one story above or below the story with the adult changing station and the path of travel to such facility shall not
exceed 2000 feet.


Reason: An adult changing station contains a changing table large enough to accommodate an adult-sized person that is located in proximity to
sanitary facilities, such as lavatories and trash disposal. Without such facilities, severely disabled people who cannot use toilets because of their
disability suffer from severe isolation because they and their caregivers must return home to be changed.  This lack of access has a profound
impact not only on the person with a disability, but on their caregivers who are often their immediate family members.  Normal activities outside the
home such as shopping, entertainment, and travel must be curtailed because of a lack of safe and sanitary places to change.  On occasion,
caregivers report they have no option other than to change the adults for whom they care on restroom floors. Aside from the obvious sanitation
concerns which is far from minimal, this practice raises serious questions about how we as a community afford people with significant disabilities a
measure of human dignity and protect their right to privacy.  


In order to address this problem, the ICC A117 committee established a task group to develop requirements for adult  changing stations. The
committee is expected to complete it's work in March, 2021 - in time for consideration by the full committee for inclusion in the next edition of the
standard which we expect to be available in time to be referenced by the 2024 IBC.   The task group is comprised of committee members and
interested parties - many of whom are parents of adult disabled children or who are caring for their parents. While these accommodations are not
typically provided in any other type of occupancy, eleven airports, soon to be twelve, in the United States already voluntarily provide adult changing
tables.   Advocates for adult changing stations have had minimal success outside the code development process through state legislation, such as
in California, Georgia, Canada, and the European Union.  However, we believe that the building code is a far more appropriate vehicle for solving
what amounts to a problem in the built environment and, we are convinced that a patchwork of state and local requirements is inefficient and
presents unnecessary compliance challenges to building owners and managers. 


Cost Impact: The code change proposal will increase the cost of construction
There will be the cost of a changing table and the increase in room size.  We have made every attempt to minimize costs by piggy backing on the
existing requirements for family or assisted-use toilet rooms.   


2021 ICC PUBLIC COMMENT AGENDA 1353







E142-21


Public Hearing Results
Committee Action: As Submitted


Committee Reason: The proposal was approved, however it needs a public comment to address some of the language concerns.  Adult changing
tables are a much needed item to serve some people with disabilities and their caregivers when they are out in public.  The technical questions for
adult changing table and the rooms they will be located in will be addressed in the next edition of ICC A117.1.  Adding to the existing requirements for
family/assisted use toilet rooms is a good idea, however the scoping language in Section 1110.3.1 needs some improvement.  Section 1110.3.1 Item
2 could be read as the business offices in colleges, and the proponents said the intent was to serve the classrooms and lecture halls.  Section
1110.3.1 Item 1 and 3 are redundant.  There should be signage requirements for where this is located within the building.  Section 1110.3.2 may not
be needed if this is addressed in the technical provisions (see the committee action on E141-21).  Section 1110.3.4 - if the intent is to require the
adult changing tables in every other family/assisted use toilet room in large facilities it may be better to say that rather than set a travel distance that
may be read differently.  (Vote: 14-0)


E142-21


Individual Consideration Agenda
Public Comment 1:
IBC: 1110.3


Proponents: David Collins, representing The American Institute of Architects (dcollins@preview-group.com) requests As Modified by Public
Comment


Further modify as follows:


2021 International Building Code
1110.3 Adult Changing Stations . Where provided, adult changing stations shall be accessible.  Where required, adult changing stations shall be
accessible and shall also comply with Sections 1110.3.1 through 1110.3.4. 


Commenter's Reason:  The Code Committees considered two provisions for adult changint tables.  E142 added provisions for adult changing
tables in Assembly and Mercantile occupancies, college or university business with an aggregate of twelve or more water closets, elementary or
high schools with an assembly use with an aggregate of six or more water closets and highway rest stops and service plazas.  This change was
approved.
 
P37 included a very general reference that included no occupancy conditions but requiring that those provided “in addition to the requirements of the
IBC” must meet the requirements for location, privacy, etc.  This section is an extracted provision whose language would not make sense in
Chapter 29 of the IBC.  This change failed.


An adult changing station, whether required or voluntarily installed, is a feature providing accessibility for adults and should be addressed totally in
Chapter 11 of the IBC.  That is where the reference to A117.1 is found and where the provisions for the adult changing station should be located
whether required or voluntarily installed.


Please approve this change as modified by the public comment.


Cost Impact: The net effect of the public comment and code change proposal will decrease the cost of construction
Installations that are not required will be made simpler and provide better access for users if they are directed to provide an accessible feature that
meets the A117.1 standard.


Public Comment# 2620


Public Comment 2:
IBC: 1110.3, 1110.3.1 , 1110.3.2, 1110.3.3, 1110.3.4
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Proponents: Marsha Mazz, representing United Spinal Association (mmazz@accessibility-services.com); Gene Boecker, representing Code
Consultants, Inc. (geneb@codeconsultants.com); Jay Richards, representing Board of Building Standards (jay.richards@com.state.oh.us); Julius
Ballanco, representing Self (jbengineer@aol.com); Gina Hilberry, representing United Cerebral Palsy (gina@cohenhilberry.com); Lawrence Perry,
representing self (lperryaia@aol.com); Laurel Wright, representing self (lwwright8481@icloud.com) requests As Modified by Public Comment


Modify as follows:


2021 International Building Code
1110.3 Adult Changing Stations . Where required, adult changing stations shall be accessible and shall comply with Sections 1110.3.1 through
1110.3.4. 


1110.3.1  Where required . At least one adult changing station shall be provided in all the following locations the building in the occupancies listed
below: 


1. In assembly and mercantile occupancies, where family or assisted-use toilet or bathing rooms are required by to comply with Section
1110.2.1. 


2. In a college or university business occupancy, where an aggregate of twelve or more male and female water closets or urinals are provided
on any floor in a building.
In Group B occupancies providing educational facilities for students above the 12th grade, where an aggregate of twelve of more male and
female water closets are required to serve the classrooms and lecture halls.


3. In an elementary or high school educational occupancy with an assembly use, where an aggregate of six or more male and female water
closets is required for that assembly use.   In Group E occupancies, where a room or space used for assembly purposes requires an
aggregate of six or more male and female water closets for that room or space.


4. In highway rest stops and highway service plazas.


1110.3.2 Room . Adult changing stations shall be located in toilet rooms open to the public that include only one water closet and only one lavatory.
Fixtures located in such rooms shall be included in determining the number of fixtures provided in an occupancy. The occupants shall have access
to the required adult changing station at all times that the associated occupancy is occupied.


Exception:
Adult changing stations shall be permitted to be located in family or assisted toilet rooms required in Section 1110.2.1.


1110.3.3 Prohibited location . The required accessible routes to adult changing stations shall not pass-through security checkpoints. The
accessible route from separate-sex toilet or bathing rooms to an accessible adult changing station shall not require travel through security
checkpoints.


1110.3.4 Travel distance . Where buildings are required to have an adult changing station in accordance with Section 1110.3.1, The adult changing
stations station shall be located on an accessible route such that a person is no more than one story two stories above or below the story with the
adult changing station and the path of travel to such facility shall not exceed 2000 feet.


Commenter's Reason: This proposal to require adult changing stations was Approved as Submitted with a vote of 14-0.  However, during
testimony, comments requested some clarifications that would improve the content.  This public comment addresses that testimony:
1110.3.1 Where required.  We simplified the main text by merely pointing to the locations where an adult changing station is required.  There was no
need to refer to a "building" or to "occupancies"  as the list is sufficient. 


Changes to Item#1 are merely editorial - better code language.
Changes to Item #2 were made to: (1) avoid any misinterpretation that the requirement for an adult changing station applies to office spaces in
college buildings; and (2) clarify that the requirements apply to locations where 12 or more water closest are required to serve classrooms
and lecture halls.  
Changes to Item #3 include more precise code language regarding Group E.  Also, the changes clarify that the scoping applies to individual
assembly spaces, such as basketball gyms or theaters in a school, rather than a combination of all assembly spaces.  Of course designers
always have the option of designing spaces so that a single installation serves more than one assembly area.  However, since assembly
spaces are often used for after school activities potentially open to the public as well as in-school activities for students nd faculty,  we want to
be assured that each space is analyzed separately to ensure an accessible route and that spaces are not locked off by gates or other
measures preventing access. We want to note that under other state and federal laws, the school must address needs for students with
disabilities occupying classrooms and other spaces not covered by this proposal as part of their educational program.
The change to Item #4 clarifies that the provision applies to rest stops and service plazas that are integral to the highway system i.e., those
that are entered and exited from the highway, not to facilities along a travel route where one could come or go from somewhere other than a
highway.  


1110.3.2 Room.  This change is editorial.  In the original proposal, the requirement that the toilet room must be "open to the public" was meant to
ensure that  adult changing stations are available and not locked off during different operating hours, as is often the case in a school where
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classroom areas are blocked by gates during evening or weekend events.  The committee found the phrase "open to the public" to be ambiguous. 
This change deletes hat phrase and in its place, adds a new sentence to clarify that the goal is to have access to the required facilities.


1110.3.3 Prohibited location.  The change to this section clarifies that the accessible route cannot have security checkpoints between the
separate sex toilet and bathing facilities and the adult changing station.  For example, if everyone in an assembly or mercantile occupancy must first
pass through a security checkpoint before they encounter toilet facilities, then the same would be true for people needing an adult changing station.  


1110.3.4 Travel distance. This change was made in recognition of the fact that the provisions of the IPC allow 500 feet and one story travel
distance to a restroom and, where required, another 500 feet and one story to get to a family or assisted use toilet room.  The intent is to allow some
flexibility in very large facilities, so that some, but not all, of the family or assisted use toilet rooms may not be required to provide an adult changing
station.  We recognize that the vertical portion o f the accessible route will not be a stair, but will likely be an elevator.  Therefore, those needing an
adult changing station would potentially have to travel in the elevator two stories versus one.     


Cost Impact: The net effect of the public comment and code change proposal will increase the cost of construction
In the original proposal, we made every effort to minimize the cost impact.  Section 1110.3 of this public comment further minimizes the impact by
increasing the travel distance.  


Public Comment# 2691
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as is.

I've cced my Congressman, Frank Lucas, a I'm asking him to help relieve this burden too. 

No One should be naked in parking lots or directed to the floor in a restroom for lack of
private, safe and appropriate accommodations.

Thank you for your time and consideration.

-- 

Audra D. Beasley, Paralegal

7204 S. Blackwelder Avenue

Oklahoma City, OK 73159

www.adbparalegal.com

Cell: (405) 474-8464

CONFIDENTIALITY NOTICE: The information contained in this email message and any
attachment(s) may be protected by state and federal laws governing disclosure of private
information. It is intended solely for the use of the entity to which this email is addressed. If
you are not the intended recipient, you are hereby notified that reading, copying or
distribution of this transmission is strictly prohibited. The sender has not waived any
applicable privilege by sending the accompanying transmission. If you have received this
transmission in error, please notify the sender by return email and delete the message and all
attachments from your system.

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Joseph Bielanski
To: BBS, BBSOfficAsst3
Subject: Adult Sized Changing Tables
Date: Thursday, March 16, 2023 3:52:58 PM

Dear , Whomever it may concern

I am writing to express my concern and bring to your attention the need for adult-sized 
changing tables in public spaces. 

Currently, most public restrooms are equipped with baby changing tables, but 
unfortunately, there are no facilities available for adults with special needs or disabilities 
who require assistance with changing. This makes it very difficult for people with 
disabilities, their caregivers, and parents of children with special needs to access public 
places, as they are forced to limit their time outside of their homes.

Having adult-sized changing tables in public spaces will go a long way in providing 
support and enhancing the dignity of people with disabilities. Such facilities will make it 
easier for caregivers to provide assistance to their loved ones in a safe, clean, and hygienic 
environment. This will, in turn, promote social inclusion and provide a sense of 
independence for people with disabilities, which is essential for their overall well-being.

Moreover, having adult-sized changing tables in public spaces will promote the inclusivity 
of people with disabilities, and this will send a positive message to the community at large 
that people with disabilities are valued members of society.

Therefore, I am urging the government to take appropriate steps to ensure that public 
spaces are equipped with adult-sized changing tables. This will make a significant 
difference in the lives of people with disabilities and their caregivers. Thank you for taking 
the time to consider my request.

Sincerely,

Joe

-- 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Beres, Kurt
To: BBS, BBSOfficAsst3
Cc: Jim Mitchell; David Prentice
Subject: Comments on Draft Rules
Date: Sunday, March 5, 2023 4:43:16 PM

I am so excited to see the state of Ohio making the leap to the 2021 model code. The update is
extremely important to adopt for our state's long term financial security and promotion of new
businesses. As an architect, CBO, and MPE familiar with the OBC and 2021 model code I
have compiled the following list of recommended changes for consideration as part of the
adoption.

Revise the proposed definition for Agricultural Building:

AGRICULTURAL BUILDING. A structure designed and constructed to house farm
implements, hay, grain, poultry, livestock or other horticultural products. This structure is not
to be a place of human habitation or a place of employment where agricultural products are
processed, treated or packaged, nor is it to be a place used by the public. (See definition of
“AGRICULTURAL PURPOSES”, section 101.2, and section 312 of this code). 

406.5.2.1 Recommendation - to align with the requirements of table 705.5 Revise as follows
"Where openings below grade provide required natural ventilation the outside horizontal clear
space shall be one and one half times the depth of the opening up to 10' wide. The width of
the horizontal clear space shall be maintained from grade down to the bottom of the lowest
required opening."

406.6.2 Can you clarify the intent of deleting 406.6.2 ventilation is generally a basic
requirement for enclosed garages.

507.14 To mimic 507.13 From the 2017 OBC to allow for use of property deeded or dedicated
on adjacent properties be used for use in determining the compliance of an unlimited area
building. This code section has been a mainstay of the OBC for several code cycles now and
has been the envy of many of our sister states. 

705.5 Add an exception to mimic the 2017 OBC to allow for property on an adjacent property
to be deeded or dedicated as a no build zone and contribute to the fire separation distance.  See
above.

705.6 Add the following exception to 705.6 - Reasoning this is in keeping with 706.2 and
allows the floor sheathing to act structurally. 
Exception - Floor and roof sheathing not exceeding 3/4" thickness are permitted to be
continuous through the exterior wall assembly to interior face of the exterior wall sheathing in
light frame construction. 

Revise Proposed Language for 706.8.1 to add the following exceptions (Reasoning the
vestibule requirement impacts the ability of the fire walls to act independently and the code
language for Horizontal Exits provides numerous additional protections further the existing
language conflicts with the exception to 705.3)
Exception 1: Openings in double fire walls complying with section 1026 for Horizontal Exits. 
Exception 2: Openings complying with 705.3 Exception 2
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903.2.10 Recommendation - (This proposed exception opens up existing opening parking
garages to be have partial adaptive reuses while as written might be technically infeasible and
allows them  to be modified in the future and addresses the majority of concerns raised by fire
departments concerning electric vehicles, 1: Early Detection of thermal runaway and 2: The
ability to apply as much water as possible to the source of the fire which sprinklers are
incapable of providing) Add exception 2: Open Parking Garages provided with additional
stand pipes such that all parking spaces with vehicle charging stations are fully covered by two
standpipes and any space equipped with an electric vehicle charging station is provided with
heat detectors tied to a fire alarm system with automatic notification of the local fire
department. 

The proposed table 1020.2 is confusing and is not in keeping with past OBC sections, as
proposed  it is identical in application to the table in the model code.  Recommend eliminating
in the table the words "or provided with a partial sprinkler system" and adding footnote C to
13R and footnote D to 13D while adding I-1 to the footnote and applying C to the 13 column
in similar locations as the 2017 OBC. 

1102.2 - The language does not do a good job for the purposes of ICCA117.1- 2017 to identify
existing buildings. Recommend adding language referencing that existing buildings for the
purposes of the application of requirements for existing buildings identified in ANSI
A117.1 shall be buildings constructed using the 2017 Ohio Building Code or earlier. 

References to Adult Changing Stations. 1110.18.1 - Recommend Revising #3 to include
Group E occupancies serving special need students above the 6th grade. Recommend revising
item 1 to make the requirement a tier above what is required for a family restroom since this
would be a double burden or excluding M all together except for open and enclosed malls. 

1210.3.1 Revise Exception 2 (Reasoning most child care uses provide low or no toilet
partitions for younger children to allow staff to assist in potty training). New Section to read -
Toilets rooms located in child day care facilities must provide facilities dedicated for the
privacy of staff but may provide additional facilities without enclosing compartments solely
for assisting with potty training as determined by the building official. 

Kurt Beres
RA, CBO, MPE, LEED AP
Principal - Studio Lead - Technical Services / Industrial

MA Design
775 Yard Street, Suite 325
Columbus, Ohio 43212
D. 614 764 0407   C. 614 259 7695
www.designwithma.com
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the Phish Alert Button if available. 

105

mailto:csc@ohio.gov


From: Beres, Kurt
To: BBS, BBSOfficAsst3
Cc: Jim Mitchell; David Prentice
Subject: Re: Comments on Draft Rules
Date: Friday, March 24, 2023 12:21:42 PM

As discussed during the stakeholders meeting I have revised the proposed change below to
align 406.5.2.1 with 

406.5.2.1 Recommendation - to align with the requirements of 1206 Revise as follows "Where
openings below grade provide required natural ventilation the outside horizontal clear space
shall be one and one half times the depth of the opening up to 23' wide. The width of the
horizontal clear space shall be maintained from grade down to the bottom of the lowest
required opening."

Kurt Beres
RA, CBO, MPE, LEED AP
Principal - Studio Lead - Technical Services / Industrial

MA Design
775 Yard Street, Suite 325
Columbus, Ohio 43212
D. 614 764 0407   C. 614 259 7695
www.designwithma.com

On Sun, Mar 5, 2023 at 4:42 PM Beres, Kurt <kurtb@designwithma.com> wrote:
I am so excited to see the state of Ohio making the leap to the 2021 model code. The update
is extremely important to adopt for our state's long term financial security and promotion of
new businesses. As an architect, CBO, and MPE familiar with the OBC and 2021 model
code I have compiled the following list of recommended changes for consideration as part of
the adoption.

Revise the proposed definition for Agricultural Building:

AGRICULTURAL BUILDING. A structure designed and constructed to house farm
implements, hay, grain, poultry, livestock or other horticultural products. This structure is
not to be a place of human habitation or a place of employment where agricultural products
are processed, treated or packaged, nor is it to be a place used by the public. (See definition
of “AGRICULTURAL PURPOSES”, section 101.2, and section 312 of this code). 

406.5.2.1 Recommendation - to align with the requirements of table 705.5 Revise as follows
"Where openings below grade provide required natural ventilation the outside horizontal
clear space shall be one and one half times the depth of the opening up to 10' wide. The
width of the horizontal clear space shall be maintained from grade down to the bottom of the
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lowest required opening."

406.6.2 Can you clarify the intent of deleting 406.6.2 ventilation is generally a basic
requirement for enclosed garages.

507.14 To mimic 507.13 From the 2017 OBC to allow for use of property deeded or
dedicated on adjacent properties be used for use in determining the compliance of an
unlimited area building. This code section has been a mainstay of the OBC for several code
cycles now and has been the envy of many of our sister states. 

705.5 Add an exception to mimic the 2017 OBC to allow for property on an adjacent
property to be deeded or dedicated as a no build zone and contribute to the fire separation
distance.  See above.

705.6 Add the following exception to 705.6 - Reasoning this is in keeping with 706.2 and
allows the floor sheathing to act structurally. 
Exception - Floor and roof sheathing not exceeding 3/4" thickness are permitted to be
continuous through the exterior wall assembly to interior face of the exterior wall sheathing
in light frame construction. 

Revise Proposed Language for 706.8.1 to add the following exceptions (Reasoning the
vestibule requirement impacts the ability of the fire walls to act independently and the code
language for Horizontal Exits provides numerous additional protections further the existing
language conflicts with the exception to 705.3)
Exception 1: Openings in double fire walls complying with section 1026 for Horizontal
Exits. 
Exception 2: Openings complying with 705.3 Exception 2

903.2.10 Recommendation - (This proposed exception opens up existing opening parking
garages to be have partial adaptive reuses while as written might be technically infeasible
and allows them  to be modified in the future and addresses the majority of concerns raised
by fire departments concerning electric vehicles, 1: Early Detection of thermal runaway and
2: The ability to apply as much water as possible to the source of the fire which sprinklers
are incapable of providing) Add exception 2: Open Parking Garages provided with
additional stand pipes such that all parking spaces with vehicle charging stations are fully
covered by two standpipes and any space equipped with an electric vehicle charging station
is provided with heat detectors tied to a fire alarm system with automatic notification of the
local fire department. 

The proposed table 1020.2 is confusing and is not in keeping with past OBC sections, as
proposed  it is identical in application to the table in the model code.  Recommend
eliminating in the table the words "or provided with a partial sprinkler system" and adding
footnote C to 13R and footnote D to 13D while adding I-1 to the footnote and applying C to
the 13 column in similar locations as the 2017 OBC. 

1102.2 - The language does not do a good job for the purposes of ICCA117.1- 2017 to
identify existing buildings. Recommend adding language referencing that existing buildings
for the purposes of the application of requirements for existing buildings identified in ANSI
A117.1 shall be buildings constructed using the 2017 Ohio Building Code or earlier. 
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References to Adult Changing Stations. 1110.18.1 - Recommend Revising #3 to include
Group E occupancies serving special need students above the 6th grade. Recommend
revising item 1 to make the requirement a tier above what is required for a family restroom
since this would be a double burden or excluding M all together except for open and
enclosed malls. 

1210.3.1 Revise Exception 2 (Reasoning most child care uses provide low or no toilet
partitions for younger children to allow staff to assist in potty training). New Section to read
- Toilets rooms located in child day care facilities must provide facilities dedicated for the
privacy of staff but may provide additional facilities without enclosing compartments solely
for assisting with potty training as determined by the building official. 

Kurt Beres
RA, CBO, MPE, LEED AP
Principal - Studio Lead - Technical Services / Industrial

MA Design
775 Yard Street, Suite 325
Columbus, Ohio 43212
D. 614 764 0407   C. 614 259 7695
www.designwithma.com

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Meaghan Campbell
To: BBS, BBSOfficAsst3
Subject: Adult Changing Stations
Date: Thursday, March 16, 2023 8:54:32 AM

To Whom it May Concern,

I am writing in support of adopting adult changing stations into the Ohio Building Code. As
someone who works with children and adults with disabilities and works to include these
individuals into community recreation programs, I believe this is an important issue of
accessibility and equity in public spaces. We strive to include children and adults of all abilities
into our programs, but people frequently share with me that they have been unable to access
events, programs, and locations out in the community due to a lack of accessible restrooms.
People with lifelong or acquired disabilities should not lose access to public places and events
because there is no place for them to be able to change, and they should not be required to
have to change on the floor or in the back of a car. Please adopt adult changing stations into
the Ohio Building Code and show Ohioans with disabilities that they are valued and welcomed
in public spaces in Ohio.

Thank you for your time and consideration.
Sincerely,

Meaghan Campbell

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Hanshaw, Regina
To: Ohler, Deborah
Subject: RE: Chapter 10, Section 1002.2
Date: Tuesday, February 14, 2023 2:50:13 PM
Attachments: image001.jpg

Good catches.  I will make notes for correction/additions as well.
 
 

From: Ohler, Deborah <debbie.ohler@com.ohio.gov> 
Sent: Tuesday, February 14, 2023 2:44 PM
To: David Collins <dcollins@preview-group.com>
Cc: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: Chapter 10, Section 1002.2
 
Hi Dave.
Yes, we are still working on quality control and coordination of the draft rules. 
We have created a new “rules of construction” section in OBC Section 101.1.1 that is intended to take care of
these general reference substitutions.
We may need to add this to the OBC Chapter 34 rule where we replace the IEBC Chapter 1.  We might add the
“rules of construction” language as OEBC Section 101.4.1 if we don’t modify OBC Ch 1 to take care of the IEBC
substitutions.
 
I see that the OBC Chapter 1 rule, Section 101.1.1 section number needs fixed, too, to actually say 101.1.1 (not
101.1).
Thank you for the reminder and we welcome your input when you find any other coordination issues such as
this.
Debbie
 
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone who
requests it.
 
 
 
 

From: David Collins <dcollins@preview-group.com> 
Sent: Tuesday, February 14, 2023 1:33 PM
To: Ohler, Deborah <debbie.ohler@com.ohio.gov>
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Subject: Chapter 10, Section 1002.2
 
The reference is to the IBC, not the building code.  I saw no rule change for that?  Still working on it?
 
Get Outlook for iOS

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links
or open attachments and forward the email to csc@ohio.gov or click the Phish Alert Button if available. 

*******************************************************************************************
The information transmitted is intended solely for the individual or entity to which it is addressed and may
contain confidential and/or privileged material. Any review, retransmission, dissemination or other use of or
taking action in reliance upon this information by persons or entities other than the intended recipient is
prohibited. If you have received this email in error please contact the sender and delete the material from any
computer. 
*******************************************************************************************
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Northview Center 
8114 North Main Street 
Dayton, OH 45415 
(937) 890-0730 

                           A Human Services Levy-Funded Agency    www.mcbdds.org 
 

 
March 22, 2023 
 
 
 
To the members of the Ohio Board of Building Standards: 
 
My name is Dr. Pamela Combs, and I am the Superintendent of the Montgomery County Board of 
Developmental Disabilities Services. I am writing to add my voice to the many who are asking that the 
Ohio Board of Building Standards adopt Section 1113 Adult Changing Station Accessibility into the Ohio 
Building Code. 
 
My organization provides services to more than 5,200 people with developmental disabilities in 
Montgomery County, Ohio, many of whom face mobility and self-care issues. These people deserve to 
have access to the community, yet many cannot take part in everyday activities that we all take for 
granted because there are not safe, hygienic restroom facilities that meet their needs and those of their 
families and caregivers. Instead of sharing their talents and gifts with the community, they either choose 
not to go out or face the humiliation of being changed on public restroom floors or in the back of 
vehicles, in full view of passersby. No adult should have to face such circumstances. Yet sadly, this is the 
case across Ohio, the U.S., and around the world. 
 
There is a simple solution: Height-adjustable universal changing tables for restrooms can be added to the 
Ohio Building Code. These tables can be used by anyone—from parents of infants and toddlers to families 
and caregivers of teenagers, adults and the elderly. They will also benefit visitors with disabilities who 
come to our great State. 
 
By adopting Section 1113 into the Building Code, you will give the three percent of Ohioans with 
disabilities who need help with self-care the chance to live a more normal life. They will be able to go to 
libraries, parks, movies, museums, sporting events, concerts, restaurants, and even shopping within their 
own communities. They will also be able to travel without fear of soiling themselves when such tables are 
installed in airports, highway rest areas, and bus stations.  
 
Accessibility and inclusion are fundamental rights of all citizens, and should be the rule, not the 
exception. I urge you all to adopt this measure into the Ohio Building Code as soon as possible. By 
addressing this basic human need, you will have a life-changing impact on so many. 
 
Sincerely, 
 
 
Dr. Pamela Combs 
Superintendent 
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From: Sophia Dowell
To: BBS, BBSOfficAsst3
Subject: Equal human rights
Date: Friday, March 17, 2023 11:45:56 AM

Ohio Building Codes and Standards,

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations

My dear friend will need to change her child for their entire life and not having the proper
resources to do so while in public, is against fair human rights. Please do the right thing and
make it easier on these people to leave their homes and do everyday things like you and I
have the pleasure doing. 

Thank you,
Sophia Dowell 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Kelly Dugan
To: BBS, BBSOfficAsst3
Subject: Changing Spaces
Date: Sunday, March 19, 2023 2:40:16 PM

Dear Ohio Building Codes and Standards,
 
I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations.

I am an speech-language pathologist for a pediatric hospital. With my specializations, I
often work with children and young adults who need various assistance in their days. A
common challenge I see my families face, is changing their child in public spaces. The
hospital I work for, is slowly changing spaces to have more appropriate tables however
there are many locations that do not have these yet. The building I spend most of my time
in, does not have an adult changing table and it means families must use a mat on the floor
or wait until they can access a more appropriate space. I see families having to unsafely lift
and move their loved ones. I see them not receiving the privacy the deserve. I see them
having to accept less for a simple necessity in life. 

 
A more regulated protocol for adult changing tables would allow families to live more freely.
They could rely on attending events, visiting buildings and traveling without the extreme
stress of accessible restroom needs. I endlessly see families I work with having to choose
daily routines based on their access to restrooms. This is not something most people have
to think about in their day. Imagine having to choose your days based on your restroom
needs and privacy. 

I’m aware these renovations can be expensive and time consuming. I understand that not
all facilities will be able to accommodate or financially support it. I do think we can create
significant progress in standardized changing tables into accessibility efforts. 
 
The biggest factor I consider is how do we have ADA accessibility regulations such as
ramps/elevators etc but then we do not have spaces to support the individual once there?
 
Thank you for your review and consideration! I know this would highly impact day-to-day life
for many individuals.
 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Jennifer Earl
To: BBS, BBSOfficAsst3
Subject: PROPOSED CODE CHANGE TO THE OHIO BUILDING CODE Petition #22-04
Date: Saturday, March 18, 2023 2:59:07 PM

Ohio Building Codes and Standards,

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations. We have friends who
would greatly benefit from the availability of adult changing stations. This would allow them
to participate in many more activities, while maintaining their dignity.  I also believe that this
would have a positive impact on Ohio businesses by allowing more of the population to
shop/dine without added stress.

Thank you,
Jennifer Earl, Keller Williams Capital Partners
614.439.9210

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Theresa Emch
To: BBS, BBSOfficAsst3
Subject: Support Equitable Restrooms
Date: Wednesday, March 15, 2023 2:09:26 PM

Dear Board Members,
Please consider updating the code on bathroom regulations to support those who need different
assistance.  While supporting the specific individual keep in mind you are showing support to the
families and caregivers.
If our buildings do not support hygiene care most likely these folks are not leaving their home or
care facilities.  Not only is that disheartening, but consider it on the flip side of a business potentially
losing that additional business.  Maybe short term the growing pains are uncomfortable and the cost
up front may be as well, but long term I only see this as a win-win for our residents, businesses and
the visiting states.  Put us on the map for being a true handicap accessible state! 
Thank you!
Theresa Emch
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March 20, 2023 
 
 
Ohio Building Codes and Standards, 
 
 
I am writing to you to show my support for adding the new proposed sections to the building 
code Section 1110.18 and 1113 pertaining to adult changing stations. 
 
As an advocate for and ally of people with disabilities, it is incredibly important that we update 
Ohio Revised Code to support inclusion of all people in our community.  
 
Readily accessible adult changing tables in public restrooms allows people who need 
assistance with toileting access to our community. Using the restroom is a basic human need 
that we all should have, regardless of the type of restroom needed. Adult changing tables in 
public restrooms should not be a luxury, it should be a requirement. 
 
For those of us who do not require assistance with the restroom we might not understand why 
this is so important. Have you ever spent the day at the zoo, worked a full day at the job of your 
choice, or gone for a long car trip? Did you use the bathroom during any of these activities? The 
answer is yes. But the answer for someone who needs access to an adult changing table is 
probably no.  
 
So, what do people do who need an adult changing table? Some plan their days around 
proximity to a place with an adult changing table or distance from their home. Others have been 
changed on the floor of public restrooms by their care provider, stripping them of their dignity 
and basic right to privacy.  
 
If the above examples are not enough to convey just how important adult changing tables are, 
consider the positive economic impact this can have. If there were more of these types of 
restrooms around the State of Ohio, Ohioans would be able to spend more time (and money) 
going out to eat, enjoying tourist destinations, shopping, visiting places like the zoos, and 
amusement parks. If more places of work had adult changing tables, we would increase the 
number of contributing members in our society who earn a living wage and pay taxes.  
 
Adult changing tables benefit the individuals who use them, their care providers, and their loved 
ones who wish to spend time making memories out in the community like everyone else.  
 
Updating the Ohio Revised Code matters.  
 
Thank you, 
Anne Flanery 
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From: Naomi Grace
To: BBS, BBSOfficAsst3
Cc: Changing Spaces Ohio
Subject: Changing Spaces/for Naomi Fox and all
Date: Wednesday, March 22, 2023 12:06:38 PM
Attachments: IMG_20230318_190842.jpg

IMG_20230318_190848.jpg

To Whom It May Concern:

I would like to ask that it becomes law the public places also have adult changing spaces
available. My daughter is 9 with Spastic Quad Cerebral Palsy. She's big for her age and we've
already been limited for years in how long we can stay in public places. She deserves the same
rights as everyone else within our society. 

Thanks for your consideration,

Faith Fox
4477 N. Section Line Rd.
Radnor, Oh. 
43066
740-803-4048

*Attached you will find a picture of my daughter, Naomi, within Ohio's Travel Guide. Let's
make Ohio a truly accessibility friendly state that all people can enjoy 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Natalie Varga Goss
To: BBS, BBSOfficAsst3
Subject: OHIO BUILDING CODE Petition #22-04
Date: Tuesday, March 21, 2023 2:41:39 PM

Ohio Building Codes and Standards,

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations.

I am a mother who is raising a disabled toddler. I’m trying to create an inclusive world for my
daughter so she can grow up knowing she is worthy and a valued member of society. 

Once she was too large for baby changing tables in public restrooms, we have had to get very
creative in how and where we are able to change her. And frankly sometimes have had to
resort to laying down towels we had brought from home and changing her on the floors public
restrooms. Now, this is not only humiliating and dehumanising for both me and my sweet and
kind daughter, but it also shows that the world does not view her as a valued member of
society because she cannot use a toilet like able bodied children her age. 
Because of this experience we really have to research where we can change her whenever we
plan a trip anywhere, even somewhere Simple like going to the grocery store. And often times
we have had to miss out on certain experiences because the facilities did not support our
family’s needs. Because there were no adult changing tables that could support my toddler’s
weight. 

I have also cried tears of joy and gratitude whenever I have spotted adult changing facilities.
That is how important adult changing stations are to us and many more families like ours. You
see, they don’t only benefit disabled adults but also disabled children. They provide dignity
and privacy to those who need it the most. 

I want my daughter to be able to have the same experiences her able bodied peers have, and
having adult changing stations available help make this more possible. 

 Please help us make the world more inclusive and accessible by creating more adult changing
stations in Ohio. This may seem like a small change to you, but for us it means the world. 

Thank you for your time. 

Best,
Natalie Goss

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Heather Gott
To: BBS, BBSOfficAsst3
Date: Wednesday, March 15, 2023 1:24:37 PM

Dear Ohio Building and Code Standards,

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations. As a society, we have
made great strides in increasing accessibility for individuals with disabilities, but there is still
much work to be done. 

Installing adult changing tables in new buildings can make a significant difference in the lives
of these individuals and their caregivers. Without these facilities, it can be incredibly
challenging to provide adequate care for adults who need assistance with toileting and
changing. Additionally, adult changing tables can benefit families with young children who
require changing facilities, as well as pregnant women and individuals with medical
conditions that require additional support.

By including adult changing tables in new buildings, we can ensure that Ohio is a welcoming
and inclusive state that prioritizes the needs of all its citizens. I strongly urge you to consider
implementing this change in building codes and regulations.

Thank you for your time and consideration.

Sincerely,
Heather Gott
Realtor
The Columbus Team
Keller Williams Capital Partners 
614-329-2651

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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March 15, 2023 

I am writing to the Board of Building Standards in support of adding requirements for adult 
changing stations outlined in the petition submitted by Changing Spaces Ohio. 

My son is 10 years old and has a medical condition that requires him special restroom 
accommodations. As a baby, we were able to trouble shoot, changing his bags on changing 
tables, and even in the trunk of our car when needed. He is older and bigger and more aware of 
his need for privacy. Unfortunately, we do not live in a world where such accommodations are 
the norm. We have had times where I have had to lift him onto a small changing table, not only 
for fear we break the table, but also worry for his privacy which is very important. I urge you to 
please consider this accommodation for your bathrooms. My son is just one example of who 
needs to use there. So many people young and old are out there are walking or wheeling around 
with need for this type of accommodation. I wish for a world where universal design is the norm. 
I encourage you to be a leader in this movement and consider installing adult changing tables for 
people like Isaac. 

Sincerely, 
Jill Hinkel 
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From: Madeline Hopkins
To: BBS, BBSOfficAsst3
Subject: Support Adult Changing Tables
Date: Tuesday, March 21, 2023 12:49:45 PM

Hi there!
 
My name is Madeline Hopkins. I am a Special Education Teacher, I have several students that require
changing needs outside of the use of a toilet. I am writing to advocate for the need for adult
changing tables in all buildings.
 
We often take field trips in the community. Almost all of these community places have changing
tables in the female restrooms. These changing tables are ONLY for children that are under the age
of 3 and weigh less than 50 lbs. Due to this, my students often have to be changed within the
confinement of their wheelchair. This is not sanitary because if the student were to have a large
movement it can get onto their wheelchair, then we have no space for the student and the
wheelchair to get clean. I have experienced this first hand at several locations in the community, like
the Columbus Zoo.
 
I also noted that most changing tables are found in female restrooms. This does not allow male
children to be changed in an appropriate area.
 
Please let me know if you have any questions or would like to discuss this further.
 
Thank you,
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From: Julie Jackson
To: BBS, BBSOfficAsst3
Subject: Building code section 1110.18 and 1113
Date: Friday, March 17, 2023 12:33:21 PM

Ohio Building Codes and Standards,
I am writing to you to show support for adding the new proposed sections to 1110.8 and 1113
for adult changing stations. As an occupational therapist I work with many clients who have to
sacrifice their dignity and safety or choose to not go out in public. This is both detrimental to
the clients physical and mental health but also their caregivers and family. This bill will
provide the inclusivity for all to be able to access public places with ease of knowing there are
adult changing stations. It is time for Ohio to set the bar for other states and show through
passing that we value each individual's rights! Thank you and let's make this happen! 

-- 
Kindly,
Julie Jackson

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Dewayne Jenkins
To: BBS, BBSOfficAsst3
Subject: March 22 BBS Stakeholder Meeting
Date: Wednesday, March 22, 2023 8:43:22 AM
Attachments: Jenkins, Dewayne.vcf

I am in full support of the proposed updates in code editions as proposed by the Board of Building Standards.

Dewayne

Dewayne Jenkins,
Senior Building Inspector
Plans Examiner
City of Kettering
Planning & Development
Phone 937.296.2419
E-Mail Dewayne.Jenkins@ketteringoh.org

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links
or open attachments and forward the email to csc@ohio.gov or click the Phish Alert Button if available. 
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From: Lindsey Jensen
To: BBS, BBSOfficAsst3
Subject: Please install adult changing stations
Date: Tuesday, March 21, 2023 10:54:52 AM

Hello,
My name is Lindsey Jensen, and I am writing to voice my support for the absolute necessity
for adult changing stations in public spaces. My son, Gabriel, has cerebral palsy, and we often
found ourselves trying to change him in the most uncomfortable places. Usually there was
nowhere for us to change him, which would lead to us trying to maneuver things around in our
van, which was really hard for us and incredibly awkward for those walking by, who would
see him in random states of undress. 

Please consider how much adult changing stations would help everyone in the community, in
ways previously not considered.
Thanks,
Lindsey Jensen
(614)546-7078

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Brian Kemp
To: BBS, BBSOfficAsst3
Subject: Adult changing tables.
Date: Tuesday, March 14, 2023 2:03:05 PM

Dear Ohio Building and Standards committee,

I am writing to advocate for the implementation of building code changes to include adult 
changing tables in public spaces throughout Ohio. This is an important issue that affects many 
members of our community, particularly those with disabilities or medical conditions that 
require assistance with toileting.

People with disabilities deserve to enjoy public spaces, such as parks, libraries, and 
community centers. This issue affects individuals of all ages and backgrounds, and it is 
particularly challenging for older adults who may have limited mobility. As our population 
continues to age, it is important that we take proactive steps to ensure that our public spaces 
are accessible and welcoming to everyone.

I strongly urge you to take action on this issue and work to implement adult changing tables in 
public spaces throughout Ohio. This is an important step in promoting accessibility, 
inclusivity, and dignity for all members of our community.

Thank you for your attention to this matter.

Sincerely,

Brian Kemp

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Sandy Kirkwood
To: BBS, BBSOfficAsst3
Subject: Proposed Code Change to the Ohio Building Code Petition #22-04
Date: Friday, March 17, 2023 11:50:13 AM

Dear Ohio Code and Standards Members,

I am writing to show my support for adding the new proposed sections to the building code Section 1110.18 and
1113 pertaining to adult changing stations.

My grandson is now 10 years old and has cerebral palsy (CP). Because of this, he is unable to  speak, walk or eat
normally. He has to wear diapers due to incontinence. Our daughter is very

vigilant about including him in as many activities as possible. He goes to wheelchair dance class, adaptive snow
skiing, Buddy Ball (base ball), birthday parties at venues, the zoo, class trips for

bowling, traveling by air, and just to a community park for a fun day outside. It can be very difficult to find a safe
and sanitary place to change him. He is too big now to use a baby sized changing

table that is available in most routine bathrooms.

Adding adult changing stations, as a code requirement, would positively impact so many children and adults with
mobility problems. It can be the difference between being

isolated at home and going out to experience the world!

Thank you,

Sandy Kirkwood, loving Gigi to my grandson, Aiden

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links or
open attachments and forward the email to csc@ohio.gov <mailto:csc@ohio.gov> or click the Phish Alert Button if
available.
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From: Richards, Jay
To: Hanshaw, Regina
Cc: Ohler, Deborah
Subject: FW: Proposed Rule Changes
Date: Thursday, March 23, 2023 2:04:04 PM
Attachments: image001.png

Regina,
Paul sent these comments to me after attending the stakeholder meeting yesterday. I told him thank you and that we’ll
move these comments into the stakeholder record that is shared with the code committee
 
Jay Richards
Assistant Construction Code Administrator

Ohio Board of Building Standards
6606 Tussing Road, PO Box 4009
Reynoldsburg, OH 43068-9009
P 614.644.2613  
jay.richards@com.state.oh.us
com.ohio.gov/dico/bbs/

 

com.ohio.gov
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone who requests it.
 
 
 

From: Paul Kowalczyk <pkowalczyk@pepperpike.org> 
Sent: Thursday, March 23, 2023 11:38 AM
To: Richards, Jay <Jay.Richards@com.ohio.gov>
Subject: Proposed Rule Changes
 
Jay,
 
I was online yesterday watching the discussion unfortunately I did not register to speak (although I wish I had).  I just
wanted to make a few comments, not sure if they can be included but I thought I would pass along just in case there
was more discussion on the subject of adult changing stations.
 

1. Under the adult changing station Section 1110.18.1, was it ever discussed to make this required under the
Group I-4 adult daycares?  It seems this would be a logical place to require these.

2. Is there any provision that would allow the adult changing station to be a substitute for the baby changing
station?  Could the adult changing station serve both purposes, therefore eliminating the need to have (1) child
and (1) adult?

3. For E occupancies, should that sentence end with “but no less than 1 required for the building”?  Based on the
square footage of a room or space, you may not reach the requirements of six or more and then you would not
need to provide one.  I think the one Mom who spoke may it clear that these buildings should at least be
provided with one.

 
Just my thoughts.  Thanks.
 
Paul Kowalczyk
Building Official
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City of Pepper Pike
Village of Moreland Hills

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links or open
attachments and forward the email to csc@ohio.gov or click the Phish Alert Button if available. 

*******************************************************************************************
The information transmitted is intended solely for the individual or entity to which it is addressed and may
contain confidential and/or privileged material. Any review, retransmission, dissemination or other use of or
taking action in reliance upon this information by persons or entities other than the intended recipient is
prohibited. If you have received this email in error please contact the sender and delete the material from any
computer. 
*******************************************************************************************
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From: Eric Lacey
To: BBS, BBSOfficAsst3
Cc: Hanshaw, Regina
Subject: Supplemental RECA Comments Supporting 2021 IECC Adoption
Date: Tuesday, March 21, 2023 12:17:20 PM
Attachments: Supplemental RECA Comments Supporting 2021 IECC in OH 3-21-23.pdf

RECA Comments Supporting 2021 IECC in OH 7-13-21.pdf
2021_IECC_Commercial_Analysis_Final_2022_09_02 (2).pdf
Cost-effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf

Dear Ms. Hanshaw,
 
Please see the attached comments of the Responsible Energy Codes Alliance in support of the
proposed incorporation of the 2021 IECC provisions into the Ohio Building Code (and attachments).
If you have any questions, please call or email me.
 
Thank you,
Eric
 
Eric Lacey, Chairman
Responsible Energy Codes Alliance
1850 M Street, NW, Suite 610
Washington, DC 20036
(202) 339-6366 office
(703) 409-0681 cell
(202) 342-0807 fax
www.reca-codes.com
eric@reca-codes.com
 
 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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Submitted Via Email to BBS@com.ohio.gov  


March 21, 2023 


Regina Hanshaw 


Executive Secretary 


Ohio Board of Building Standards 


P.O. Box 4009 


6606 Tussing Road 


Reynoldsburg, OH  43068 


 


RE: Supplemental Comments of the Responsible Energy Codes Alliance (RECA) 


Supporting the Adoption of the 2021 International Energy Conservation Code for 


Commercial and Multifamily Residential Buildings 


Dear Ms. Hanshaw, 


We are writing to re-submit and supplement comments that RECA1 submitted on July 


16, 2021 in support of Ohio’s adoption of the 2021 International Energy Conservation Code 


(IECC) for commercial and multifamily residential construction as part of the proposed update 


to the Ohio Building Code. Since we submitted those comments, additional analyses have 


provided further confirmation that the 2021 IECC will provide unprecedented energy and cost 


savings, job creation, and pollution reduction benefits for Ohioans.  


1. Energy Savings and Cost-Effectiveness 


The U.S. Department of Energy recently published an analysis that compares the 2021 


IECC commercial provisions to previous editions of the code, along with a comparison between 


the 2021 IECC and ASHRAE Standard 90.1-2019. The updated table below supplements a table 


we submitted in our 2021 comments, and it includes DOE’s most recent analyses of national 


average energy savings of the three most recent editions of the model energy codes for 


commercial construction. 


 
1 RECA is a broad coalition of energy efficiency professionals, regional efficiency organizations, product and 


equipment manufacturers, trade associations, and environmental organizations with expertise in the 


development, adoption, and implementation of building energy codes nationwide. 
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Model Code 


National Avg. Energy Cost 


Savings over previous 


model code 


 


National Avg. Energy 


Cost Savings over 


previous model code 


ASHRAE  90.1-2013 8.7%2 2015 IECC 11.5%3 


ASHRAE 90.1-2016 8.3%4 2018 IECC 5.3%5 


ASHRAE 90.1-2019 4.3%6 2021 IECC 10.6%7 


 


Because ASHRAE Standard 90.1-2019 is referenced in the 2021 IECC as an acceptable 


compliance alternative, by incorporating the provisions of the 2021 IECC into the Ohio 


Building Code, Ohio will be providing design professionals and builders two compliance 


paths—both of which will save energy and reduce the cost of owning and operating 


commercial buildings. Notably, DOE found that the 2021 IECC actually saves an 


additional 6.5% more energy as compared to Standard 90.1-2019.8  


For Ohio specifically, DOE found that privately-owned buildings constructed to 


ASHRAE Standard 90.1-2019 will save building owners $3.57-4.02/sq.ft. over the useful 


lifetime of the building.9 This analysis also found that ASHRAE Standard 90.1-2019 is cost-


 
2 See U.S. Dep’t of Energy, ANSI/ASHRAE/IES Standard 90.1-2013 Determination of Energy Savings: Quantitative 


Analysis, at iv (Aug. 2014), available at https://www.energycodes.gov/sites/default/files/documents/901-


2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf.  
3 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2015 IECC for Commercial Buildings, at 


vi (Aug. 2015), available at 


https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf.  
4 See U.S. Dep’t of Energy, Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2016, at iv (Oct. 2017), 


available at https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-


2016_Determination_TSD.pdf. 
5 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2018 IECC for Commercial Buildings, at 


vi (Dec. 2018), available at 


https://www.energycodes.gov/sites/default/files/documents/2018_IECC_Commercial_Analysis_Final.pdf.  
6 See U.S. Dep’t of Energy, Preliminary Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2019, at vi (Apr. 


2021), available at https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-


2019_Determination_TSD.pdf.  
7 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2021 IECC for Commercial Buildings, at 


ii (Sep. 2022), available at https://www.energycodes.gov/sites/default/files/2022-


09/2021_IECC_Commercial_Analysis_Final_2022_09_02.pdf. 
8 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2021 IECC for Commercial Buildings, at 


ii (Sep. 2022), available at https://www.energycodes.gov/sites/default/files/2022-


09/2021_IECC_Commercial_Analysis_Final_2022_09_02.pdf. 
9 See U.S. Dep’t of Energy, Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2019 for Ohio, at 2 (July 2021), 


available at https://www.energycodes.gov/sites/default/files/2021-07/Cost-


effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf.  



https://www.energycodes.gov/sites/default/files/documents/901-2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/901-2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf

https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-2016_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-2016_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/2018_IECC_Commercial_Analysis_Final.pdf

https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-2019_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-2019_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/2021-07/Cost-effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf

https://www.energycodes.gov/sites/default/files/2021-07/Cost-effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf
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effective to the consumer within a reasonable period; in many cases, the payback period for 


the code improvements would be immediate. The following is a summary table from the DOE 


cost-effectiveness analysis10: 


 


These energy cost reductions will grow exponentially over time. DOE found that within the 


first year, the statewide impact of adopting ASHRAE Standard 90.1-2019 would provide 


1,501,000 in energy cost savings, and that over the next 30 years the savings would 


balloon to $649,900,000 statewide.11 Based on the parallel DOE analysis of the 2021 IECC, 


we expect the energy and cost savings to be even greater for users of the 2021 IECC 


commercial provisions. Regardless of the compliance path selected, the 2021 IECC will 


provide substantial energy and cost savings for Ohioans. 


2. Job Creation 


 Building efficiency not only benefits the owners and occupants of buildings, but will 


also spur additional economic activity and create jobs within Ohio. As part of its analysis of 


cost-effectiveness, U.S. DOE found that adopting ASHRAE Standard 90.1-2019 will result in a 


net increase in jobs. Improved building efficiency brings about a net increase in jobs in two 


ways: (1) through an increase in construction-related activities associated with the 


improvements contained in the latest codes; and (2) through a reduction in utility bills, 


which will result in an increase in disposable household income, which can be spent on other 


goods and services within the local economy. The following is a summary of DOE’s findings: 


Summary of U.S. DOE Analysis12 of Job Creation as Result of Ohio Adopting  


ASHRAE Std. 90.1-2019 (Statewide Avg Impacts) 


Statewide Impact First Year 30 Years 


Jobs Created – Reduction in Utility Bills 134 4,230 


Jobs Created – Construction Related Activities 336 10,613 


 
10 Id. at 5. 
11 Id. at 1. 
12 Id. at 1.   
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3. Pollution Reduction  


According to the U.S. Energy Information Administration, residential and commercial 


buildings account for about 40% of greenhouse gas emissions.13 By adopting the 2021 IECC 


(and by reference, ASHRAE Standard 90.1-2019), Ohio can move ahead and capture the 


important energy-saving and pollution-reducing improvements incorporated into the latest 


model energy codes. For Ohio specifically, DOE found that if the state adopts ASHRAE 


Standard 90.1-2019, CO2 emissions will be reduced by 9,239,000 metric tons over the first 


30 years.14 This is equivalent to eliminating the annual CO2 emissions of 2,009,000 


cars. 


Summary of U.S. DOE Analysis15 of GHG Comparing  


Current Ohio Building Code to ASHRAE Std. 90.1-2019 (Statewide Avg Impacts) 


Residential Commercial 


Model Code CO2 Reduction – 1 Year  CO2 Reduction – 30 Years 


ASHRAE Std. 90.1-2019  13,250 Metric Tons 9,239,000 Metric Tons 


Conclusion 


We continue to believe that the best path forward for Ohio is a clean adoption of the 


2021 IECC, including ASHRAE Standard 90.1-2019 as a referenced compliance option. Please 


contact us if you have any questions or would like to discuss how RECA can be of assistance. 


Sincerely, 


 


Eric Lacey 


RECA Chairman  


 
13 See Frequently Asked Questions (FAQs):  How Much Energy is Consumed in U.S. Buildings, U.S. Energy 


Infrastructure Admin., available at https://www.eia.gov/tools/faqs/faq.php?id=86&t=1s.  
14 See U.S. Dep’t of Energy, Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2019 for Ohio, at 2 (July 2021), 


available at https://www.energycodes.gov/sites/default/files/2021-07/Cost-


effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf. 
15 Id.   



https://www.eia.gov/tools/faqs/faq.php?id=86&t=1s

https://www.energycodes.gov/sites/default/files/2021-07/Cost-effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf

https://www.energycodes.gov/sites/default/files/2021-07/Cost-effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf






 


  


Submitted Via Email 


July 16, 2021 


Regina Hanshaw 


Executive Secretary 


Ohio Board of Building Standards 


P.O. Box 4009 


6606 Tussing Road 


Reynoldsburg, OH  43068 


 


RE: Comments of the Responsible Energy Codes Alliance (RECA) Supporting the 


Adoption of the 2021 International Energy Conservation Code for Commercial and 


Multifamily Residential Buildings 


Dear Ms. Hanshaw, 


We understand that the Ohio Board of Building Standards is in the process of reviewing 


the 2021 International Building Code (IBC) for adoption as the Ohio Building Code. The 


Responsible Energy Codes Alliance supports the full adoption of the 2021 IBC, including 


Chapter 13, which would incorporate the 2021 International Energy Conservation Code (IECC) 


for commercial and multifamily residential construction. The 2021 version of the IECC is a 


clear and substantial improvement over the 2015 and 2018 versions of the IECC and will 


provide a range of energy efficiency, resiliency, and environmental benefits for the owners and 


occupants of commercial and multifamily residential buildings.  


The need for decisive action to reduce energy demands is clearer than ever before. 


Buildings are a significant source of energy use and emissions, and the 2021 IECC provides a 


solution focused on improving the energy performance of buildings that will save money, 


promote local job creation, and improve the state’s building infrastructure for generations to 


come. Updating Chapter 13 of the Ohio Building Code from the 2012 IECC to the 2021 IECC 


presents an important leadership opportunity that will place Ohio on the forefront of building 


efficiency. As a result, we recommend that the Board consider the full range of long-term 


benefits of adopting the 2021 IECC for commercial and multifamily residential buildings in the 


state. 
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Energy and Cost Savings  


The IECC is the most widely adopted model energy code for residential and 


commercial construction, and earlier versions have been adopted in Ohio and nearly every 


state that has a statewide energy code. For the last fifteen years, the IECC has improved in 


efficiency with every new edition, providing straightforward energy and cost savings for the 


owners of homes and commercial buildings, and providing an important policy tool for state 


and local governments to achieve energy efficiency goals.  


Like previous editions of the code, the 2021 IECC incorporates ASHRAE Standard 90.1 


by reference as a compliance option, providing additional flexibility for design professionals 


and builders without sacrificing energy efficiency. In accordance with federal law, the U.S. 


Department of Energy analyzes efficiency improvements in each edition of ASHRAE Standard 


90.1. The IECC commercial requirements are historically similar to Standard 90.1 in terms of 


overall efficiency, and the vast majority of states adopt the IECC (including the reference to 


Standard 90.1) and allow design professionals to use both codes. The table below 


summarizes DOE’s analyses of national average energy savings, showing that building 


owners and occupants stand to benefit from over 20% lower energy costs, on average, with 


the adoption of the three most recent editions of the model codes. 


Model Code 


National Avg. Energy Cost 


Savings over previous 


model code 


 


National Avg. Energy 


Cost Savings over 


previous model code 


ASHRAE  90.1-2013 8.7%1 2015 IECC 11.5%2 


ASHRAE 90.1-2016 8.3%3 2018 IECC 5.3%4 


ASHRAE 90.1-2019 4.3%5 2021 IECC Not yet released 


 
1 See U.S. Dep’t of Energy, ANSI/ASHRAE/IES Standard 90.1-2013 Determination of Energy Savings: Quantitative 


Analysis, at iv (Aug. 2014), available at https://www.energycodes.gov/sites/default/files/documents/901-


2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf.  
2 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2015 IECC for Commercial Buildings, at 


vi (Aug. 2015), available at 


https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf.  
3 See U.S. Dep’t of Energy, Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2016, at iv (Oct. 2017), 


available at https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-


2016_Determination_TSD.pdf. 
4 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2018 IECC for Commercial Buildings, at 


vi (Dec. 2018), available at 


https://www.energycodes.gov/sites/default/files/documents/2018_IECC_Commercial_Analysis_Final.pdf.  



https://www.energycodes.gov/sites/default/files/documents/901-2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/901-2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf

https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-2016_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-2016_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/2018_IECC_Commercial_Analysis_Final.pdf
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By adopting the 2021 IECC, Ohio can capture the important energy-saving improvements 


incorporated into the 2015, 2018, and 2021 versions of the IECC. 6 


State-Specific Weakening Amendments 


 As noted earlier, in the most recent update to Chapter 13 of the Ohio Building Code, 


several state-specific weakening amendments were adopted, leaving the statewide code 


short of its full potential for energy and cost savings. Weakening amendments make the code 


less efficient by watering down specific code requirements and substituting requirements 


from previous codes for more up-to-date provisions. The IECC has undergone a considerable 


number of interrelated changes since the 2012 edition, so carrying forward the current Ohio 


amendments could create conflicts (in addition to lost energy savings).  


The most straightforward approach to address such potential amendments in this 


code update would be to start with a clean slate by eliminating all state-specific amendments 


at the start and then add back only the administrative amendments necessary to align 


section numbers and other necessary state amendments. If substantive amendments are to 


be considered, each such amendment to the model code should be carefully analyzed to 


determine if it is an improvement to the 2021 IECC. In our view, only improvements should 


be adopted and incorporated into Chapter 13 of the Ohio Building Code. For example, the 


current amendment to Section 1301.2 allows new multifamily residential buildings to be air 


leakage tested to ≤4 ACH50, whereas the IECC has required these buildings to be tested to ≤3 


ACH50 since the 2012 edition. In Ohio’s varying climate conditions, tighter envelopes 


provide energy savings and comfort benefits for occupants. And since the current 


requirement has been in place for several years now, we expect that builders could easily 


achieve improved air tightness levels in the next edition of the code. We recommend that 


Ohio adopt the air tightness testing requirement and other improvements as they are 


published in the 2021 IECC so that owners and occupants of these buildings can enjoy the full 


benefits of the latest model energy codes.  


Broad Support for the 2021 IECC 


Like previous versions of the IECC, the 2021 edition was developed with the direct 


input of the nation’s leading architects, building code officials, builders, manufacturers, 


environmental groups, and sustainability experts in a consensus-based code development 


 
5 See U.S. Dep’t of Energy, Preliminary Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2019, at vi (Apr. 


2021), available at https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-


2019_Determination_TSD.pdf.  
6 For an estimate of energy and carbon savings associated with the latest model energy codes, download the 


Building Energy Codes Emissions Calculator at https://www.imt.org/resources/building-energy-codes-


emissions-calculator/.  



https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-2019_Determination_TSD.pdf

https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-2019_Determination_TSD.pdf

https://www.imt.org/resources/building-energy-codes-emissions-calculator/

https://www.imt.org/resources/building-energy-codes-emissions-calculator/
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process. During this process, the efficiency improvements proposed for the 2021 IECC were 


endorsed by a broad range of organizations, including mayors, code officials, state energy 


officials, sustainability directors, and other governmental representatives from every region 


of the U.S. For example, the U.S. Conference of Mayors unanimously adopted a Resolution 


endorsing proposals that would achieve a 10% improvement in the 2021 IECC, finding that:  


“… building energy codes, by setting minimum efficiency requirements for all 


newly constructed and renovated residential, multi-family, and commercial 


buildings, provide measurable and permanent energy savings and carbon 


emissions reductions over the century-long life spans of these buildings …”7  


The 2021 IECC is the result of voting by governmental members who participated directly in 


the ICC process. These members voted in record numbers to improve almost every aspect of 


the IECC, paving the way for a more efficient, more sustainable future.  


The 2021 IECC contains reasonable energy-saving improvements for the entire 


building, including: 


• Improved building envelopes, providing year-round energy savings and comfort for 


occupants; 


• Improved requirements for verification, certificates, and other consumer protections; 


• More efficient mechanical and lighting systems and automated controls designed with 


occupant health and safety in mind; 


• Additional flexibility for builders and design professionals to optimize their design 


choices without reducing efficiency;  


• Improved resilience, protecting occupants from environmental and climate-related 


risks and helping protect the investment of building owners; and 


• A framework for jurisdictions to customize efficiency and net-zero requirements to 


adapt the IECC to meet energy and climate goals. 


Delaying the adoption of potential efficiency improvements in the energy code could 


also have significant long-lasting negative consequences. Buildings constructed today are 


expected to last 70 years or more, and the vast majority of features that affect efficiency will 


be chosen and set in place at construction. The failure to grasp the opportunity to build more 


efficient buildings at the outset is a tremendous loss; any delay in adoption will result in the 


 
7 See U.S. Conference of Mayors, Meeting Mayors’ Energy and Climate Goals by Putting America’s Model Energy 


Code on a Glide Path to Net Zero Energy Buildings by 2050, USCM Resolution 59 (July 1, 2019) (emphasis added), 


available at https://energyefficientcodes.org/wp-content/uploads/2019-07-1-Putting-the-IECC-on-a-Glide-


Path-to-Net-Zero-Energy-Buildings-by-2050.pdf.  



https://energyefficientcodes.org/wp-content/uploads/2019-07-1-Putting-the-IECC-on-a-Glide-Path-to-Net-Zero-Energy-Buildings-by-2050.pdf

https://energyefficientcodes.org/wp-content/uploads/2019-07-1-Putting-the-IECC-on-a-Glide-Path-to-Net-Zero-Energy-Buildings-by-2050.pdf
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construction of buildings with less efficiency, a condition that will last for many years and 


possibly for the life of such buildings. The owners and occupants of commercial and 


multifamily residential buildings depend on the state to regulate buildings in a way that 


optimizes energy and cost savings and that will be consistent with Ohio’s long-term energy 


goals. The 2021 IECC provides a consensus-driven, adaptable blueprint for Ohio’s future. 


Conclusion 


RECA’s members and supporters have been involved in energy code development and 


adoption for decades, and we offer our assistance and experience as you work to maximize 


building energy efficiency. Please contact us if you have any questions or would like to 


discuss how RECA can be of assistance. 


Sincerely, 


 


Eric Lacey 


RECA Chairman  
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RECA is a broad coalition of energy efficiency professionals, regional efficiency organizations, 


product and equipment manufacturers, trade associations, and environmental organizations 


with expertise in the development, adoption, and implementation of building energy codes 


nationwide. RECA is dedicated to improving the energy efficiency of homes throughout the 


U.S. through greater use of energy efficient practices and building products. It is administered 


by the Alliance to Save Energy, a non-profit coalition of business, government, environmental 


and consumer leaders that supports energy efficiency as a cost-effective energy resource under 


existing market conditions and advocates energy-efficiency policies that minimize costs to 


society and individual consumers. Below is a list of RECA Members that endorse these 


comments. 


 


Air Barrier Association of America 


Alliance to Save Energy  


American Chemistry Council 


American Council for an Energy-Efficient Economy 


CertainTeed LLC 


EPS Industry Alliance 


Extruded Polystyrene Foam Association 


Institute for Market Transformation           


Johns Manville Corporation 


Knauf Insulation 


National Fenestration Rating Council 


Natural Resources Defense Council 


North American Insulation Manufacturers Association 


Owens Corning 


Polyisocyanurate Insulation Manufacturers Association  
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Summary 
The U.S. Department of Energy (DOE) Building Energy Codes Program supports the 
development and implementation of building energy codes and standards, which set minimum 
requirements for the energy-efficient design and construction of new and renovated buildings, 
consequently reducing energy use and providing related environmental benefits over the lives of 
buildings. As required by federal statute (42 U.S.C. 6833), DOE recently issued a determination 
that ANSI/ASHRAE/IES1 Standard 90.1-2019 would achieve greater energy efficiency in 
buildings compared to the 2016 edition of the standard. In support of DOE’s determination, 
Pacific Northwest National Laboratory (PNNL) conducted an energy savings analysis for 
Standard 90.1-2019 (DOE 2021). While Standard 90.1 is the national model energy standard for 
commercial buildings (42 U.S.C. 6833), many states have historically adopted the International 
Energy Conservation Code (IECC) for both residential and commercial buildings.  


This report provides an assessment as to whether new buildings constructed to the commercial 
energy efficiency provisions of the 2021 IECC would save energy and energy costs as 
compared to the 2018 IECC. The Commercial Energy Efficiency chapter in the 2021 IECC 
allows users to either follow the provisions in the IECC or use Standard 90.1-2019 as an 
alternative compliance path. As such, PNNL also compared the energy performance of the 2021 
IECC with the corresponding Standard 90.1-2019 to help states and local jurisdictions make 
informed decisions regarding model code adoption. 


The analysis builds on previous work completed by PNNL that assessed the energy 
performance of the 2018 IECC compared to the 2015 edition of the IECC (Zhang et al. 2018). 
For this analysis, PNNL first reviewed all code changes from the 2018 to 2021 IECC and 
identified those having a quantifiable impact on energy. These changes were then implemented 
in a suite of 16 prototype building models covering all 16 climate zones in the United States. 
This results in a total of 512 building models – 256 models each for the 2018 and 2021 editions 
of the IECC. Prototype models for the 2021 IECC were developed by implementing code 
changes to the 2018 IECC models. The 16 prototype building models represent approximately 
75% of the total floor area of new commercial construction in the United States, including multi-
family buildings more than three stories tall.  


Whole-building energy simulations were conducted using DOE’s EnergyPlus Version 9.0.1 
(DOE 2018) building simulation software. The resulting energy use from the complete suite of 
512 simulation runs was converted to site energy use intensity (EUI, or energy use per unit floor 
area), source EUI, energy cost index (ECI), and carbon emissions for each simulation. For each 
prototype, the resulting EUIs and ECIs in each climate zone were weighted to calculate the 
aggregate national level site EUI, source EUI, ECI, and carbon emissions. Weighting factors 
were developed using commercial construction data and are based on new construction floor 
area of the different building types in each climate zone. Finally, the energy indexes were 
aggregated across building types to the national level using the same weighting data. 


Overall, the 2021 edition of the IECC results in site energy savings of 12.1% at the aggregate 
national level compared to the 2018 IECC edition. In addition, on a national weighted average 
basis, the 2021 IECC is 6.5% more efficient for site energy use than Standard 90.1-2019 (see 
Appendix B in this report for the full comparison of the 2021 IECC and Standard 90.1-2019). 


 
1 ANSI – American National Standards Institute; ASHRAE – American Society of Heating, Refrigerating, 
and Air-Conditioning Engineers; IES – Illuminating Engineering Society (previously identified as the 
Illuminating Engineering Society of North America, IESNA)   







 


Summary iii 
 


Savings from the 2018 to 2021 IECC vary significantly by prototype and climate. This is 
expected because code requirements differ by building type and climate.  


A few high-impact changes resulting in significant energy savings are listed below: 


• Envelope:  
– Air leakage testing (C402.5) 
– Operable openings interlocking with HVAC systems (C402.5.11) 


• HVAC:  
– Demand controlled ventilation (C403.7.1)  
– Data center mechanical load components (C403.1.2) 
– Heating and cooling equipment efficiencies (C403.3.2) 


• Lighting and receptacle loads:  
– Lighting power allowance reduction (C405.3.2) 
– Automatic control of receptacle loads (C405.11) 
– Secondary sidelit area daylighting control (C405.2.4) 


• Additional efficiency requirements:  
– Lighting power reduction (C406.3) 
– Heating and cooling efficiencies (C406.2) 
– Heat pump water heaters (C406.7.4) 
– Infiltration reduction (C406.9). 


Table ES.1 provides a high-level summary of differences between the 2018 IECC and the 2021 
IECC, in terms of EUI, ECI and emissions.  The analysis shows an estimated site energy 
savings of 12.1% and energy cost savings of 10.6% on a national aggregated basis. Figure 
ES.1 illustrates the national weighted savings between the 2018 IECC and the 2021 IECC for all 
metric types and for each prototype.  


Table ES.1. Energy and Emission Savings between the 2018 and 2021 IECC 


 Site EUI 
kBtu/ft2-yr 


Source EUI 
kBtu/ft2-yr 


Site ECI 
$/ft2-yr 


Emissions 
ton/ksf-yr 


2018 IECC National Weighted 51.1 118.7 1.32 8.24 


2021 IECC National Weighted 44.9 106.1 1.18 7.40 


National Weighted Savings 12.1% 10.6% 10.6% 10.2% 


Minimum Building Type Savings 2.9% 1.8% 1.6% 1.6% 


Maximum Building Type Savings 28.7% 21.4% 21.3% 20.3% 
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Figure ES.1. National Average Energy, Cost and Emissions Savings for all IECC Prototypes 
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Acronyms and Abbreviations 
AEO Annual Energy Outlook 
ANSI American National Standards Institute 
ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning 


Engineers 
BECP Building Energy Codes Program 
Btu/h British thermal unit(s) per hour 
CBECS Commercial Building Energy Consumption Survey 
CFM cubic feet per minute 
CFR Code of Federal Regulations 
CO2 carbon dioxide  
DCV demand control ventilation 
DOE U.S. Department of Energy 
ECI energy cost index 
ECPA Energy Conservation and Production Act 
EIA Energy Information Administration 
EMS energy management system 
EPA U.S. Environmental Protection Agency  
ERE energy recovery effectiveness  
ERR energy recovery ratio 
ERV energy recovery ventilator 
EUI energy use intensity 
ft2 square feet 
hp horsepower 
HPWH heat pump water heater 
HSPF Heating Seasonal Performance Factor 
HVAC heating, ventilation, and air-conditioning 
ICC International Code Council 
IECC International Energy Conservation Code 
IEER Integrated Energy Efficiency Ratio 
IES Illuminating Engineering Society 
INOCT installed nominal operating cell temperature 
in wc inches of water column differential pressure 
ITE information technology equipment 
kBtu/ft2-yr thousand British thermal unit(s) per square foot per year 
kBtu/h thousand British thermal unit(s) per hour 
ksf thousand square feet 
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LPD lighting power density 
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PNNL Pacific Northwest National Laboratory 
OA outside air 
SEER Seasonal Energy Efficiency Ratio 
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supp supplemental heater 
SWH service water heating 
Tmains temperature of unheated service water entering the building 
USC United States Code 
VAV variable air volume 
WWR window-to-wall ratio 
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1.0 Introduction 
The U.S. Department of Energy (DOE) Building Energy Codes Program supports the 
development and implementation of building energy codes and standards, which set minimum 
requirements for energy-efficient design and construction for new and renovated buildings, 
consequently reducing energy use and providing related environmental impacts for the lives of 
buildings.  


As required by federal statute (42 U.S.C. 6833), DOE recently issued a determination that 
ANSI/ASHRAE/IES1 Standard 90.1-2019 would achieve greater energy efficiency in buildings 
subject to the code compared to the 2016 edition of the standard.2 Pacific Northwest National 
Laboratory (PNNL) conducted an energy savings analysis for Standard 90.1-2019 in support of 
the determination (DOE 2021). While Standard 90.1 is the national model energy standard for 
commercial buildings (42 U.S.C. 6833), many states adopt the full suite of International Codes, 
and thus also adopt the International Energy Conservation Code (IECC), which includes energy 
conservation requirements for both residential and commercial buildings. Of the 42 states with 
statewide commercial building energy codes currently, 33 use a version of the IECC (BECP 
2022). The Commercial Energy Efficiency chapter of the 2021 IECC (International Code 
Council, ICC 2021) allows users to either follow the provisions in the IECC or use Standard 
90.1-2019 as an alternative compliance path. This report provides an assessment as to whether 
new buildings constructed to the commercial energy efficiency provisions of the 2021 IECC 
would save energy and energy costs compared to the 2018 IECC (ICC 2018). Because PNNL 
used the same methodology for both the 2021 IECC analysis and the previous Standard 90.1-
2019 analysis, comparisons between the estimated energy performance of the 2021 IECC and 
that of its referenced Standard 90.1-2019 are presented in Appendix B of this report. The goal of 
this comparison is to help states and local jurisdictions make informed decisions regarding 
model code adoption. 


This report documents the approach and results for PNNL’s analysis for energy and energy cost 
savings of the 2021 IECC for commercial buildings. PNNL first reviewed all code changes from 
the 2018 to 2021 IECC and identified those having a quantifiable impact. PNNL then compared 
two suites of building prototypes, each suite complying with one edition of the IECC. Each suite 
consists of 256 building prototypes; a combination of 16 building prototypes in all 16 U.S. 
climate zones. The 2018 IECC prototypes were taken from PNNL’s previous analysis of the 
energy performance of the 2018 IECC compared to its previous edition, which was documented 
in Energy and Energy Cost Savings Analysis of the 2018 IECC for Commercial Buildings 
(Zhang et al. 2018), referred to here as Analysis of the 2018 IECC.  


The remainder of this report is organized in three sections. Section 2.0 summarizes the general 
development and methodology related to the building prototypes and simulation for energy use 
and cost. The same methodology was applied in the previous Analysis of the 2018 IECC and 
the Standard 90.1-2019 determination (DOE 2021). Section 3.0 describes how PNNL developed 
the 2021 IECC prototypes using the 2018 IECC prototypes as the basis. Finally, Section 4.0 
summarizes the results of the comparison of the two editions of the IECC. Appendix A 
summarizes the identified code changes between the 2018 and 2021 IECC (with quantified 


 
1 ANSI – American National Standards Institute; ASHRAE – American Society of Heating, Refrigerating, 
and Air-Conditioning Engineers; IES – Illuminating Engineering Society (previously identified as the 
Illuminating Engineering Society of North America, IESNA) 
2 For more information on the DOE Determination of energy savings, see 
http://www.energycodes.gov/development/determinations. 



http://www.energycodes.gov/development/determinations
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energy impacts) and identifies which building prototypes are impacted by each change. 
Appendix B provides energy and energy cost comparisons between Standard 90.1-2019 and 
the 2021 IECC. 
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2.0 Methodology 
To support the development and implementation of building energy codes, PNNL researchers 
have developed building prototypes that comply with various editions of model energy codes 
including both Standard 90.1 and the IECC. These building prototypes represent the majority of 
new commercial building stock and were developed using DOE’s EnergyPlus Version 9.0.1 
building energy simulation software (DOE 2018). The results allow comparison of the national 
weighted average savings of one code to its earlier edition and the relative performance 
differences between the codes. This section summarizes the general methodology used for this 
2021 IECC analysis, which is consistent with that used for the Analysis of the 2018 IECC. 


2.1 Building Prototypes  


For this analysis, PNNL used a suite of building prototypes (DOE and PNNL 2022) representing 
the first seven principal building activities in the Commercial Buildings Energy Consumption 
Survey (CBECS; EIA 2003). These seven principal building activities represent 76% of the 
energy usage of all commercial buildings. In addition, two multifamily prototypes (Mid-Rise and 
High-Rise Apartments), which are not included in CBECS, were added into the suite of 
prototypes because they are also regulated by the commercial provisions of the IECC. Table 2.1 
shows the seven principal activities as defined in CBECS and the added apartment activity. 
These building activities were further divided into 16 building prototypes, which are listed in 
Table 2.1 along with their floor area. Together, these prototypes represent 75% of new 
construction floor area in the United States (Lei et al. 2020). Detailed descriptions of the 
prototypes and enhancements are documented in Thornton et al. (2011) and Goel et al. (2014). 
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Table 2.1. Commercial Prototype Building Models 


Building Type Prototype Building Floor Area 
(ft2) 


Floor Area 
(%) 


Office 
Small Office 5,502 3.8% 


Medium Office 53,628 5.0% 
Large Office 498,588 3.9% 


Retail 
Stand-Alone Retail 24,692 10.9% 


Strip Mall 22,500 3.7% 


Education 
Primary School 73,959 4.8% 


Secondary School 210,887 10.9% 


Healthcare 
Outpatient Health Care 40,946 3.4% 


Hospital 241,501 4.5% 


Lodging 
Small Hotel 43,202 1.6% 
Large Hotel 122,120 4.2% 


Warehouse Non-Refrigerated 
Warehouse 52,045 18.6% 


Food Service 
Quick-Service Restaurant 2,501 0.3% 
Full-Service Restaurant 5,502 1.0% 


Apartment 
Mid-Rise Apartment 33,741 13.7% 
High-Rise Apartment 84,360 9.6% 


Total   100% 


2.2 Climate Zones 


The 2021 IECC includes nine climate zones (0 through 8) and three moisture regimes (marine, 
dry, and humid). Each combination of climate zone and moisture regime defines a climate 
subzone, resulting in 16 climate subzones in the United States, which are the same as those 
defined in ASHRAE Standard 169-2013, Climatic Data for Building Design Standards (ASHRAE 
2013), which assigns U.S. counties to climate zones, as shown in Figure 2.1. There are 
currently no counties in the U.S. assigned to Climate Zones 0A, 0B, or 1B. 







 


Methodology 5 
 


 
Figure 2.1. United States Climate Zone Map (ASHRAE 2013) 


For this analysis, a specific climate location (city) was selected as a representative of each of 
the 16 climate/moisture zones found in the United States. These are consistent with 
representative cities approved by the ASHRA E 90.1 Standing Standard Project Committee 
(SSPC) for setting the criteria for Standard 90.1-2019. One change from the 2018 IECC 
analysis is that climate zone 1A is now represented by Miami, Florida instead of Honolulu, 
Hawaii. 


The 16 cities used in the current analysis are: 


• 1A: Miami, Florida (very hot, humid) 


• 2A: Tampa, Florida (hot, humid) 


• 2B: Tucson, Arizona (hot, dry) 


• 3A: Atlanta, Georgia (warm, humid) 


• 3B: El Paso, Texas (warm, dry) 


• 3C: San Diego, California (warm, marine) 


• 4A: New York, New York (mixed, humid) 


• 4B: Albuquerque, New Mexico (mixed, 
dry) 


• 4C: Seattle, Washington (mixed, marine) 


• 5A: Buffalo, New York (cool, humid) 


• 5B: Denver, Colorado (cool, dry) 


• 5C: Port Angeles, Washington (cool, 
marine) 


• 6A: Rochester, Minnesota (cold, humid) 


• 6B: Great Falls, Montana (cold, dry) 


• 7: International Falls, Minnesota (very 
cold) 


• 8: Fairbanks, Alaska (subarctic)  
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2.3 Comparison Metrics and Construction Weights 


Annual electricity and natural gas energy use in each building prototype were simulated across 
256 buildings, a combination of 16 prototypes in all 16 U.S. climate zones. The simulated site 
energy use is utility electricity and natural gas delivered to and used at the building site. The site 
energy use was converted to site energy use intensity (site EUI, or energy use per unit floor 
area). Results are also presented in terms of source energy consumption at the level of the 
power generation facility, site energy cost, and carbon emission reductions. Conversion factors 
are described in the following paragraphs. 


The electric energy source conversion factor of 9,707 Btu/kWh was calculated using Table 21 
from EIA’s Annual Energy Outlook (AEO) 2022 (EIA 2022) as follows: 


• Delivered commercial electricity, 2021: 4.50 quads 


• Commercial electricity related losses, 2021: 8.30 quads 


• Total commercial electric energy use, 2021: 12.80 quads 


• Commercial electric source ratio, U.S. 2021: 2.84 


• Source electric energy factor2 (3,413 Btu/kWh site): 9,707 Btu/kWh   


Natural gas EUIs in the prototype buildings were converted to source energy using a factor of 
1.094 Btu of source energy per Btu of site natural gas use, based on the 2021 national energy 
use estimate shown in Table 2 of the AEO 2022 as follows: 


• Delivered total natural gas, 2021:  28.41 quads 


• Natural gas used in well, field, and pipeline: 2.66 quads 


• Total gross natural gas use, 2021: 31.06 quads 


• Total natural gas source ratio, U.S. 2021: 1.094 Btu source/Btu site 


• Source natural gas energy factor (100,000 Btu/therm site): 109,400 Btu/therm 


To calculate the energy cost, PNNL relied on national average commercial building energy 
prices based on EIA statistics for 2021 in Table 3, “Energy Prices by Sector and Source,” of the 
AEO 2022 for commercial sector natural gas and electricity of: 


• $0.1132/kWh of electricity 


• $8.74 per 1000 cubic feet ($0.843/therm) of natural gas.  


PNNL recognizes that actual energy costs will vary somewhat by building type within a region, 
and even more between regions. However, the use of national average figures sufficiently 
illustrates energy cost savings and the effect on energy efficiency in commercial buildings. The 
same methodology was used for the DOE determination for Standard 90.1-2019 (DOE 2021). 


Carbon emissions in the quantitative analysis are based on the source energy consumption on 
a national scale. Carbon emission metrics are provided by the U.S. Environmental Protection 


 
1 Available at https://www.eia.gov/outlooks/aeo/. 
2 The final conversion value is calculated using the full seven-digit values available in Table 2 of AEO 
2022. Other values shown in the text are rounded. 



https://www.eia.gov/outlooks/aeo/
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Agency (EPA) Greenhouse Gas Equivalencies Calculator.1 The EPA greenhouse calculator 
reports the national marginal carbon emission conversion factor for electricity at 7.07 x 10-4 
metric tons carbon dioxide (CO2)/kWh. For natural gas, the carbon emission conversion factor is 
0.0053 metric tons CO2/therm. Table 4.2 summarizes the carbon emission factors. For a 
detailed discussion of the estimates of the monetized benefits of carbon emission reductions 
due to implementation of commercial model energy codes see Tyler et al. (2021). 


Weighting factors that allow aggregation of the energy impact from an individual building and 
climate zone level to the national level were developed from construction data purchased from 
McGraw Hill. Details of the development are further discussed in a PNNL report (Lei et al. 
2020). New construction weights were determined for each building type in each climate zone 
based on the county-climate zone mapping from ASHRAE Standard 169-2013. Table 2.2 lists 
the weighting factors assigned to each prototype in all 16 U.S. climate zones.  


 
1 See the EPA webpage at https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 



https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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Table 2.2. Relative Construction Volume Weights for 16 Prototype Buildings by Climate Zone (percent) 


Building Type 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 
Weights 
by Bldg 
Type 


Large Office 0.11 0.54 0.07 0.54 0.26 0.23 1.13 0.00 0.24 0.48 0.15 0.00 0.09 0.00 0.01 0.00 3.86 


Medium Office 0.14 0.78 0.19 0.73 0.45 0.16 0.95 0.03 0.17 0.88 0.31 0.00 0.17 0.03 0.02 0.00 5.01 


Small Office 0.11 0.77 0.15 0.70 0.27 0.05 0.58 0.03 0.09 0.67 0.21 0.00 0.13 0.02 0.02 0.00 3.80 


Stand-Alone Retail 0.29 1.79 0.31 1.78 0.85 0.12 1.92 0.08 0.26 2.37 0.54 0.01 0.49 0.06 0.06 0.01 10.94 


Strip Mall 0.16 0.63 0.14 0.70 0.42 0.09 0.66 0.02 0.09 0.61 0.12 0.00 0.06 0.01 0.01 0.00 3.71 


Primary School 0.13 0.98 0.12 0.94 0.36 0.04 0.88 0.03 0.12 0.77 0.23 0.00 0.16 0.05 0.02 0.00 4.83 


Secondary School 0.26 1.86 0.19 2.16 0.77 0.14 1.98 0.07 0.27 2.18 0.51 0.01 0.37 0.09 0.06 0.01 10.92 


Hospital 0.09 0.75 0.11 0.63 0.32 0.10 0.92 0.03 0.13 0.95 0.23 0.01 0.20 0.03 0.03 0.00 4.52 


Outpatient Health Care 0.05 0.54 0.09 0.53 0.17 0.04 0.62 0.02 0.10 0.80 0.20 0.00 0.18 0.03 0.03 0.00 3.42 


Full-Service Restaurant 0.03 0.18 0.03 0.17 0.08 0.01 0.16 0.01 0.02 0.19 0.04 0.00 0.03 0.00 0.00 0.00 0.97 
Quick-Service 
Restaurant 0.01 0.07 0.01 0.06 0.02 0.00 0.06 0.00 0.00 0.07 0.02 0.00 0.01 0.00 0.00 0.00 0.33 


Large Hotel 0.18 0.71 0.10 0.56 0.55 0.09 0.82 0.02 0.13 0.65 0.19 0.00 0.14 0.04 0.02 0.00 4.22 


Small Hotel 0.03 0.30 0.02 0.27 0.11 0.02 0.30 0.01 0.03 0.27 0.10 0.00 0.08 0.03 0.02 0.00 1.59 
Non-Refrigerated 
Warehouse 0.53 3.53 0.63 2.77 2.23 0.18 3.69 0.05 0.54 3.14 0.82 0.00 0.37 0.03 0.04 0.00 18.56 


High-Rise Apartment 1.44 1.19 0.08 0.57 0.63 0.29 3.26 0.00 0.49 1.36 0.19 0.00 0.11 0.01 0.00 0.00 9.64 


Mid-Rise Apartment 0.36 2.24 0.27 1.78 1.18 0.49 3.02 0.03 0.71 2.22 0.73 0.01 0.57 0.05 0.04 0.00 13.69 


Weights by Zone 3.94 16.85 2.52 14.89 8.67 2.06 20.94 0.43 3.39 17.60 4.59 0.05 3.17 0.49 0.38 0.03 100.00 
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3.0 2021 IECC Building Prototype Development 
The starting point for the 2021 prototypes was the 2018 prototypes that were developed for the 
Analysis of the 2018 IECC (Zhang et al. 2018). PNNL reviewed all code changes from the 2018 
to 2021 IECC. In this section, PNNL compares code changes in commercial energy efficiency 
provisions between the 2018 and 2021 IECC and documents how they were implemented in the 
2021 IECC prototypes and modeled in EnergyPlus.  


3.1 Review of Code Changes 


Chapter 4 Commercial Energy Efficiency of the IECC provides three alternative paths for a new 
building to demonstrate compliance: (1) the prescriptive requirements in the IECC, (2) the total 
building performance requirements in the IECC, or (3) the requirements in the referenced 
Standard 90.1. This analysis looks only at the prescriptive compliance path (1), comparing the 
energy performance of the mandatory and prescriptive requirements in the 2018 IECC relative 
to those in the 2021 IECC, which is consistent with how DOE has traditionally evaluated model 
code updates when issuing its statutorily-directed Determinations of Energy Savings.1 


PNNL classified the changes to the prescriptive compliance path into three categories: 1) 
changes that provide clarifications, are administrative, or update references to other documents, 
and thusdo not directly impact energy use; 2) changes that result in energy efficiency impacts 
but are not quantified using the building prototypes; and 3) changes that result in energy 
efficiency impacts that can be quantified. Only those in the third category were incorporated into 
the 2021 IECC prototypes. Changes in the second category were not quantified when they met 
one of the following criteria: 
1. The changes impact features not found in typical building designs. The prototype models 


include the most common design features found in each building type in the United States. 
Therefore, there are many less common features that are not represented in the prototypes, 
such as enclosed parking garages and large diameter ceiling fans. Changes affecting these 
features of buildings were not captured via the prototypes in order to preserve 
representation of the typical building stock.  


2. The changes apply only to building retrofits or alterations instead of newly constructed 
buildings.  


3. The changes cannot be modeled with currently available tools and data. One example of 
this is the increased Integrated Energy Efficiency Ratio (IEER) requirements for packaged 
direct expansion cooling systems. There is currently no performance data available to 
characterize the impact of IEER changes on part load energy performance. 


Table 3.1 lists the changes that have been quantified through the prototype analysis, and 
Appendix A identifies both the location of each change in the IECC and the list of prototypes 
that are impacted. The following sections describe these changes in more detail, as well as their 
modeling strategies in the prototypes. 


 
1The latest DOE determinations are available at 
https://www.energycodes.gov/development/determinations.   



https://www.energycodes.gov/development/determinations





 
PNNL-32816 


2021 IECC Building Prototype Development 10 
 


Table 3.1. Changes Between the 2018 and 2021 IECC with Quantified Energy 


2021 IECC Section Description of Code Changes 
C402.1.4 Assembly U-
factor, C-factor, or F-factor 


Imposes more stringent requirement on the insulation requirements for 
opaque constructions. 


C402.4 Fenestration Imposes more stringent requirement on the window thermal properties. 


C402.4.5 Doors Increases allowable U-factor requirements for opaque non-swinging doors. 
Also decreases U-factors for swinging doors in some climates. 


C402.5 Air leakage - 
thermal envelope 


Adds requirement for air barrier testing, which sets specific limits on air 
leakage for specific climates. 


C402.5.11 Operable 
openings interlocking Requires that operable openings be interlocked with HVAC setpoints. 


C403.1.2 Data centers 
Adds requirement that data center systems comply with Sections 6 and 8 
of ASHRAE 90.4-2016 (ASHRAE 2016), with IECC-specific values for 
mechanical load component (MLC).  


C403.3.2 HVAC equipment 
performance requirements 


Increases required HVAC efficiency values for several equipment 
categories. 


C403.4.2.3 Automatic start 
and stop 


Adds automatic stop for near the end of occupied periods, where 
thermostat is set back by 2°F.  


C403.6.5 Supply air 
temperature reset 


Adds exceptions to supply air temperature reset for some hot climates 
based on design outside air flow. 


C403.7.1 Demand control 
ventilation 


Expands the applicability of demand control ventilation (DCV) to all single-
zone systems that also require economizer and reduces occupant density 
threshold.  


C403.7.4 Energy recovery 
systems 


Adds new requirements for energy recovery ventilator (ERV) in non-
transient dwelling units. 


C403.8.5 Low-capacity 
ventilation fans Adds efficacy requirements for low-capacity fans.  


C403.11.1 Commercial 
refrigerators and freezers 


Decreases maximum daily energy consumption for commercial 
refrigerators and freezers. 


C403.11.2 Walk-in coolers 
and walk-in freezers 


Decreases maximum daily energy consumption for walk-in coolers and 
freezers. 


Future Adds new federal requirements for clean water pump efficiency.1 
C405.2.1 Occupant sensor 
controls Extends lighting occupancy sensor requirement to corridor spaces. 


C405.2.4.2 Sidelit daylight 
zone Adds requirement for secondary sidelit daylight zone. 


C405.2.7.3 Exterior lighting 
setback 


Increases exterior lighting control setback amounts to 50% and adds 
occupancy-based control to outdoor parking areas. 


C405.3.2 Interior lighting 
power allowance Decreases lighting power allowance for most space types. 


C405.11 Automatic 
receptacle control 


Adds requirement for automatic control of receptacle loads in selected 
space types. 


C406 Additional Efficiency 
Requirements 


Establish energy efficiency credit requirements with more optional 
efficiency requirements with new point values. 


 
1 Clean water pump requirements in the CFR section 431.465 have been in effect since January 27, 
2020. 
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Sections 3.2 through 3.4 of this report summarize new prescriptive code requirements in the 
2021 IECC. Section 3.5 describes updates to the Additional Efficiency section of the IECC and 
how that section was applied to the prototypes for the 2021 IECC. 


3.2 Building Envelope 


3.2.1 Opaque Envelope 


Code Change Description. Tables C402.1.3 and C402.1.4 of the 2021 IECC include several 
significant performance improvements for opaque envelope relative to the 2018 IECC.  


Modeling Strategy. Key changes that are relevant to the prototypes were made for above 
grade walls, below grade walls, metal building walls and roofs, and unheated slabs, and all 
prototypes are affected by the changes. Changes in U-factor requirements of walls, roofs, and 
floors were implemented in the prototype models by adjusting the insulation R-value to provide 
the target overall U-factors as needed. Doors are modeled as massless objects in the 
prototypes, and thus changes to the code requirements were implemented directly as R-value of 
the doors. 


3.2.2 Vertical Fenestration U-factor and Solar Heat Gain Coefficient (SHGC) 


Code Change Description. The 2021 IECC decreases the maximum U-factor and SHGC 
requirements of vertical fenestration in Table C402.4 for several climate zones. In addition, the 
window type categories for specification of SHGC were changed from an orientation basis to be 
based on fixed versus operable window types.  


Modeling Strategy. All the prototypes have vertical fenestration; therefore, this code change 
has energy impacts on all prototypes. To capture the window type categories of fixed and 
operable, weighting factors were developed as shown in Table 3.2 based on recent market data 
from Ducker1 to calculate weighted U-factor and SHGC values for each prototype. The previous 
analysis for the 2018 IECC neglected the alternative SHGC values for the north orientation 
because the prototypes are oriented true east, south, west, and north, and the impact of relaxed 
SHGC for a true north-facing facade is negligible.  


 
1 Detailed market data from https://www.ducker.com/ were processed by the ASHRAE SSPC90.1 
Envelope Subcommittee. 



https://www.ducker.com/
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Table 3.2. Weighting Factors for Fixed and Operable Windows 


Building Prototype 
Vertical fenestration 


categories 


Fixed Operable 


Small Office 96.9% 3.1% 


Medium Office 96.9% 3.1% 


Large Office 96.9% 3.1% 


Stand-Alone Retail 97.8% 2.2% 


Strip Mall 97.8% 2.2% 


Primary School 89.8% 10.2% 


Secondary School 89.8% 10.2% 


Outpatient Healthcare 95.9% 4.1% 


Hospital 95.9% 4.1% 


Small Hotel 92.0% 8.0% 


Large Hotel 92.0% 8.0% 


Non-Refrigerated Warehouse 97.4% 2.6% 


Quick-Service Restaurant 97.8% 2.2% 


Full-Service Restaurant 97.8% 2.2% 


Mid-Rise Apartment 75.4% 24.6% 


High-Rise Apartment 75.4% 24.6% 


3.2.3 Skylight U-factor and Solar Heat Gain Coefficient (SHGC) 


Code Change Description. The 2021 IECC decreases the maximum U-factor requirements for 
skylights in Table C402.4 for climate zones 0, 1, 7, and 8. In addition, skylight SHGC values are 
decreased for climate zones 0 through 3.  


Modeling Strategy. Skylights are included in the Stand-Alone Retail, Primary School, 
Secondary School, and Warehouse prototypes. The changes were implemented as new skylight 
property values for these prototype models in the affected climate zones. 


3.2.4 Infiltration 


Code Change Description. Under the requirements of Section C402.5 of the 2021 IECC, air 
leakage testing is no longer optional for specified building types, building sizes, and climate 
zones. In the 2018 IECC, the air leakage testing was not required if specified design and 
construction practices were followed. 


Modeling Strategy. Table 3.3 lists the new 2021 IECC requirements for air leakage testing as 
applied to the prototypes. For the 2018 IECC, the infiltration values were set at 1.0 cfm/ft2 at 0.3 
inches of water column differential pressure (in wc) for all climate zones except 2B, which was 
at 1.8 cfm/ft2 at 0.3 in wc. These values are based on recommendations made by the ASHRAE 
Envelope Subcommittee, where 1.8 cfm/ft2 represents a building without advanced air barriers, 
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and 1.0 cfm/ft2 represents a building with advanced air barriers, but without air leakage testing 
(Thornton et al., 2011). It should be noted that the infiltration rate specified in 2021 IECC for 
dwelling and sleeping units of 0.3 cfm/ft2 at 0.2 in wc is equivalent to 0.4 cfm/ft2 at the higher 
pressure difference of 0.3 in wc, as reported in Table 3.3.  


The test condition values from Table 3.3 were converted to natural conditions for the model 
using the methods described by Gowri et al. (2009). The infiltration rates were further reduced 
for some prototypes to satisfy the additional efficiency requirements as described in Section 3.5 
of this report. 


Table 3.3. New IECC 2021 Estimated Infiltration Rates for Prototypes based on Climate,  
cfm/ft2 at 0.3 in wc 


Group Prototypes 0A 0B 1A 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 
to 8 


Group R 
and I 


High-Rise 
Apartment, Mid-
Rise Apartment, 
Hospital, Large 
Hotel,  
Small Hotel 
Outpatient 
Health Care 


0.4 0.4 0.4 0.4 0.4 1.8 0.4 0.4 1 0.4 0.4 0.4 0.4 0.4 1 0.4 


< 5,000 ft2 Fast Food 
Restaurant 0.4 0.4 0.4 0.4 0.4 1.8 0.4 1 1 0.4 0.4 0.4 0.4 0.4 1 0.4 


5,000 to 
<50,000 ft2 


Office Small, 
Stand-Alone 
Retail Strip mall 
Retail, Sit-Down 
Restaurant 


0.4 1 1 1 1 1.8 0.4 1 1 0.4 1 1 0.4 0.4 1 0.4 


>= 50,000 ft2 


Medium Office, 
Large Office, 
Primary School, 
Secondary 
School, 
Warehouse 


1 1 1 1 1 1.8 1 1 1 0.4 1 1 0.4 1 1 0.4 


3.3 Building Mechanical Systems 


3.3.1 Operable Opening Interlock With HVAC 


Code Change Description. The 2021 IECC adds a new section (C402.5.11) to require the 
interlock of HVAC thermostat setpoints with the position of operable openings, such as doors 
and windows. The code makes this requirement mandatory for operable openings with direct 
access to the outdoors and a larger than 40-ft2 opening area. The interlock requires resetting 
the space cooling setpoint to 90°F and heating setpoint to 55°F whenever the operable opening 
is open. Exceptions apply to the zoned areas associated with food preparation, warehouse, and 
doors in the vestibule area. Prior to this update, there was no requirement to interlock HVAC 
with operable openings in the 2018 IECC. 
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Modeling Strategy. The doors in the Mid-Rise Apartment, High-Rise Apartment, Large Hotel, 
and Small Hotel are impacted by this code change, since they have a larger than 40-ft2 opening 
area, which meets the requirements in Section 402.5.11. Capturing this technology in the 
prototypes first requires the use of operable doors for natural ventilation in response to 
favorable weather. This was first implemented for ASHRAE 90.1-2013 as described by 
Halverson et al. (2014). Where applicable, sliding doors are opened in the model when outdoor 
temperatures are between 60°F and 80°F, and the doors remain open as long as indoor 
temperatures are between 66°F and 78°F. There is an additional probability factor of 33% 
applied to account for the likelihood that the doors will be opened when conditions are 
favorable.  


An energy management system (EMS) is utilized by the EnergyPlus models to simulate the 
interlock control. The EMS detects the natural ventilation air volume flow rate in the zones 
where doors are located and resets the HVAC cooling setpoint and heating setpoint to 90°F and 
55°F, respectively, when natural ventilation air flow in those zones is detected. 


3.3.2 Data Center HVAC Efficiency 


Code Change Description. The 2021 IECC has added a requirement in C403.1.2 for data 
center systems to comply with Sections 6 and 8 of ASHRAE Standard 90.4-2016 (ASHRAE 
2016), with modified values for design and annual mechanical load component (MLC) tables. 
The MLC methodology is a performance-based approach that sets limits on both peak and 
annual energy use with respect to the information technology equipment (ITE) load. A new 
definition is added to IECC-2021 for a data center, which specifies a zone that has ITE power 
density exceeding 20 W/ft2 and total design ITE equipment load greater than 10 kW. In the 2018 
IECC, data center HVAC systems were regulated by prescriptive requirements for component 
efficiencies and controls. 


Modeling Strategy. The only zone in the prototypes that has ITE power exceeding both of the 
criteria in the 2021 IECC to trigger the MLC requirement is the large basement data center in 
the large office prototype, as shown in Table 3.4.  


Table 3.4. Loads for ITE Zones in Large Office Prototype 


Zone Area Per 
Zone 


Peak ITE Load 
Per Zone, kW W/ft2 


Large Data Center 8,435 379.6 45.0 


Small IT Closets 390 7.8 20.0 


In order to better understand the implications of the new MLC requirements, several simulations 
were run with the large office prototype with measures such as an economizer, water cooled 
chiller, variable air volume (VAV) air handlers, and removal of humidification. The full set of 
measures surpassed code requirements for some climate zones but failed to meet them for hot 
and humid climates. Possibly the hot climates could have been satisfied with further exploration 
of high-efficiency chiller options.  


Due to the complexity of exactly meeting the code requirements in different climates with 
different combinations of HVAC measures, a more simplistic modeling approach was 
established wherein the MLC concept was implemented into the large office prototype by two 
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changes. The first was to add a dummy electrical equipment load into the zone equal to the 
product of the peak ITE load and the required maximum annualized MLC. A submeter was 
assigned to this load to indicate that it represents the HVAC energy associated with the zone, 
and the load schedule was set to be the same as the ITE load schedule. The second change 
was to convert the HVAC system to an Ideal Loads system in EnergyPlus, which does not 
directly consume electric or gas energy. Since the annualized MLC is always lower than the 
design MLC, this approach will satisfy both MLC requirements. 


3.3.3 HVAC Equipment Efficiency Updates 


Code Change Description. The 2021 IECC includes improvements to HVAC equipment 
efficiencies from the 2018 IECC as summarized in Table 3.5. One code change that was not 
incorporated into the 2021 IECC update is the increase in IEER values for larger unitary air 
conditioners and heat pumps. These were deferred to a future update because performance 
curves are not currently available to characterize the annual energy impacts of changes to IEER 
in EnergyPlus. The PNNL team has an ongoing research project to develop these curves, and 
the IEER improvements will be incorporated when those are available. 


Table 3.5. Summary of HVAC Efficiency Changes for IECC-2021 


Equipment Category IECC-2021 Table Description of Change 


Air-cooled split air conditioners, 
< 65 kBtu/h C403.3.2(1) 


Change from SEER rating values to SEER2. 
Equivalent SEER value increases from 13 to 14. 
Only affects Mid-Rise Apartment. 


Air-cooled unitary air 
conditioners and heat pumps, 
cooling mode, < 65 kBtu/h 


C403.3.2(1) & 
C403.3.2(2) 


Change from SEER and HSPF rating values to 
SEER2 and HSPF2. Actual performance 
requirement does not change. 


Air-cooled unitary air 
conditioners and heat pumps, 
cooling mode, >= 65 kBtu/h 


C403.3.2(1) & 
C403.3.2(2) 


EER is unchanged from IECC-2018. IEER 
decreases for most categories and sizes. Not 
modeled due to unavailability of performance 
curves. 


Air-cooled unitary heat pumps, 
heating mode, >= 65 kBtu/h C403.3.2(2) Increase heating COP. 


Warm-air furnace, gas fired, >= 
225 kBtu/h C403.3.2(5) Increase thermal efficiency.1 


Water-cooled computer room 
air conditioner, downflow, < 80 
kBtu/h 


C403.3.2(16) Increase efficiency 


Reach-in refrigerator/freezer C403.11.1 
Decrease maximum daily energy consumption. 
Prototypes use self-contained units, vertical closed 
solid. 


Walk-in cooler and freezer C403.11.2.1 Decrease maximum daily energy consumption. 


A key change in the definitions used by the standards is the shift from Seasonal Energy 
Efficiency Ratio (SEER) and Heating Seasonal Performance Factor (HSPF) to SEER2 and 
HSPF2 for unitary systems with capacity less than 65,000 Btu/h. The new metrics are 


 
1 Note that the 2021 IECC has a typographical error in Table C403.3.1(5) for warm air furnace, where the 
size category is erroneously listed as "< 225,000 Btu/h". This can be verified by reviewing section 431.77 
of the CFR. 







 
PNNL-32816 


2021 IECC Building Prototype Development 16 
 


determined using higher indoor fan static during the lab tests to better represent actual typical 
installed conditions. The relationship between the new rating metrics and the original metrics is 
illustrated by the values in Table 3.6. 


Table 3.6. Mapping of SEER and HSPF to SEER2 and HSPF2 based on Federal Register Vol. 
82 


Product Class SEER SEER2 HSPF HSPF2 


Split system air conditioners 14.0 13.4 NA NA 


Packaged air conditioners 14.0 13.4 NA NA 


Packaged heat pumps 14.0 13.4 8.0 6.8 


Modeling Strategy. Efficiency values were converted to model rated conditions following the 
same methods as were used for the 2018 IECC prototypes. Where efficiency is dependent on 
system capacity, sizing simulations were conducted, and the results of those simulations were 
used to select the appropriate efficiency values. HVAC equipment efficiencies were further 
increased for some prototypes to satisfy the additional efficiency requirements as described in 
Section 3.5 of this report. 


3.3.4 Automatic Stop 


Code Change Description. Section C403.4.2.3 of the 2021 IECC requires an HVAC system to 
have automatic start and stop controls, whereas the 2018 IECC only required automatic start 
control. The new language states that the automatic stop controls shall be configured to reduce 
the HVAC system’s heating temperature setpoint and increase the cooling temperature setpoint 
by not less than 2°F before the scheduled unoccupied period. 


Modeling Strategy. The automatic stop requires the HVAC systems to reset the temperature 
setpoint based on thermal lag and acceptable drift in space temperature. Thus, it is important to 
understand how much time is required for a thermal zone to stabilize the indoor thermal 
condition after the setpoint change. A small set of simulations on the Small Office prototype 
model was conducted to investigate the control strategy. Figure 3.1 and Figure 3.2 show the 
indoor air temperature behaviors when the heating or cooling setpoint changed an hour before 
the unoccupied hour. Both cases show that the space temperature responds quickly to the 
change in thermostat setpoint (< 10 min). Based on these test results, the optimum stop 
schedule has been implemented in the prototypes to set back the space temperature setpoint 
by 2°F 1 hour before the unoccupied period. 
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Figure 3.1. Indoor Air Temperature Response to the Cooling Setpoint Change in the Afternoon 


on July 21 


  
Figure 3.2. Indoor Air Temperature Response to the Heating Setpoint Change in the Afternoon 


on January 21 
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3.3.5 Supply Air Temperature Reset 


Code Change Description. Section 403.6.5 of IECC 2021 has added new exceptions to the 
requirement for supply air temperature reset for hot climates based on system outside air 
requirements. These exceptions align with the existing requirements of ASHRAE 90.1-2019. 


Modeling Strategy. The applicability of the exceptions to supply air temperature reset for the 
prototypes is shown in Table 3.7. For these prototypes and climates, a constant supply air 
temperature is modeled. 


Table 3.7. Supply Air Temperature Reset Exceptions for Prototypes 


Outside Air (OA) 
Requirement Climate Zone Exceptions Applicable Prototypes 


Design OA < 3,000 cfm 0A, 1A, 2A, 3A Medium Office 


Design OA < 10,000 cfm 2A Large Office, Outpatient Health Care, Primary and 
Secondary Schools: non-classroom systems 


Design OA at least 80% 
and employing ERV 0A, 1A, 2A, 3A Primary and Secondary Schools: classroom pods 


3.3.6 Demand Control Ventilation (DCV) 


Code Change Description. Section C403.7.1 of the 2021 IECC introduces a new category of 
DCV compliance that requires single-zone systems with economizers to have DCV installed. 
Other single-zone and multi-zone systems follow a similar compliance path as in the 2018 
IECC, but with more stringent requirements. For those systems, the average occupant load 
threshold is reduced from greater than 25 people per 1,000 ft2 to equal or greater than 15 
people per 1000 ft2. In addition, the outdoor airflow threshold for multi-zone systems was 
reduced from 1,200 cfm in the 2018 IECC to 750 cfm in the 2021 IECC. 


Section C403.7.1 also modifies the equation for calculating the makeup air exception. In the 
2018 IECC, the exception only applied if the supply airflow rate minus makeup airflow rate is 
smaller than 1,200 cfm. In the 2021 IECC the updated equation triggers the exception when the 
makeup airflow rate is over 75% of the supply airflow rate. Another exception was updated in 
the 2021 IECC regarding spaces with ventilation provided for process load. This exception was 
modified to exempt spaces that match specific occupancy classifications as defined in Table 
403.3.1.1 of the International Mechanical Code.  


Modeling Strategy. The code changes in the 2021 IECC affect almost all the prototype 
buildings except Hospital, Restaurant Fast Food, Restaurant Sit Down, and Medium Office. 
Retail Stand-Alone, Retail Strip Mall, and Small Hotel have the most significant impact among 
the affected prototypes due to the newly added DCV requirements on single-zone HVAC 
systems with economizers. With the existing ERV framework, the modeling approach for those 
zones is to turn on the demand control ventilation option under the mechanical ventilation 
controller of a HVAC system in the EnergyPlus model. Since the presence of economizers in 
single-zone systems depends on capacity, the decision regarding DCV for these systems was 
made after the sizing run and economizer determination were complete for each simulation. 
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3.3.7 Energy Recovery in Non-Transient Dwelling Units 


Code Change Description. The 2021 IECC Section C403.7.4.1 includes new ERV 
requirements for non-transient dwelling units (e.g., apartments). There is a complete exemption 
from this requirement in climate zone 3C. In other climate zones, the ERV selection is based on 
heating-only in climate zones 4 through 8 and cooling-only in climate zones 0 through 2, while 
climate zone 3A and 3B have both heating and cooling requirements. In addition, dwelling units 
smaller than 500 ft2 are exempted from the ERV requirements in climate zone 0 through 3 and 
4C and 5C. In the 2018 IECC, there was no specific ERV requirement for residential HVAC 
systems, and the general ERV requirements were not normally triggered by the design 
ventilation and supply air flow quantities needed for residential systems. 


Modeling Strategy. All apartment units modeled in the Mid-Rise and High-Rise Apartments are 
qualified as non-transient dwelling units larger than 500ft2. Following the same modeling 
strategy performed in the prototypes for ASHRAE 90.1 2019 (DOE 2021), ERVs are added to all 
dwelling units except for climate zone 3C. Based on the market product review conducted 
during the ASHRAE implementation, energy recovery ratio (ERR) requirements are converted to 
the energy recovery effectiveness (ERE), as summarized in Table 3.8. 


Table 3.8. Heat Recovery Effectiveness Based on Required Design ERR for Mid-Rise and 
High-Rise Apartment Prototypes 


Climate Zone 0, 1, 2A, 3A 2B 3B 4 thru 8 


ERR at local design condition Cooling 
50% 


Cooling 
50% 


Cooling 
50% 


Heating 
60% 


Sensible Effectiveness at 100% Heating Air Flow 0.666 0.632 0.620 0.600 
Latent Effectiveness at 100% Heating Air Flow 0.364 0.294 0.270 0.0 
Sensible Effectiveness at 75% Heating Air Flow 0.700 0.668 0.657 0.623 
Latent Effectiveness at 75% Heating Air Flow 0.401 0.330 0.305 0.0 
Sensible Effectiveness at 100% Cooling Air Flow 0.661 0.621 0.607 0.596 
Latent Effectiveness at 100% Cooling Air Flow 0.407 0.334 0.309 0.0 
Sensible Effectiveness at 75% Cooling Air Flow 0.695 0.657 0.643 0.618 
Latent Effectiveness at 75% Cooling Air Flow 0.454 0.381 0.354 0.0 


3.3.8 Low-Capacity Ventilation Fans 


Code Change Description. The low-capacity ventilation fan efficacy (Section C403.8.5) is a 
new requirement in the 2021 IECC. It sets efficacy requirements for mechanical ventilation 
system fans with motors less than 1/12 hp (0.062 kW) in capacity. 


Modeling Strategy. ERV and bathroom exhaust fans in the Mid-Rise Apartments and High-
Rise Apartments are affected by this newly introduced section in the 2021 IECC. The minimum 
efficacy (cfm/W) is 1.2 cfm/W for ERV fans with no airflow constraints and 2.8 cfm/W for 
bathroom fans when airflow is within 10 to 90 CFM. The fan power used in the prototypes prior 
to the new requirements was based on a survey of data for products available in the 
marketplace. The fan static in the models was established at 0.25 in wc, and the fan power was 
selected from the manufacturer data corresponding to that pressure. The fan power values 
specified in Section C403.8.5 are required to be determined at a rated static pressure of at least 
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0.2 in wc for ERV fans and 0.1 in wc for bathroom exhaust fans. To convert these rated values 
to the installed pressure of 0.25 in wc, additional manufacturer data at varying installed pressure 
conditions were evaluated to determine the pressure-power relationship as shown in Table 3.9. 
The ratios calculated for the product data columns in Table 3.9 were applied to the 2021 IECC 
columns to determine the typical installed efficacy for the prototype models. 


Table 3.9. Conversion of Low-Capacity Ventilation Fan Power from Code Spec Condition to 
Typical Installed Condition 


Condition 


Bathroom Fans ERV Fans 


Static 
in wc 


Product data 
cfm/W 


IECC 2021 
cfm/W 


Static  
in wc 


Product data 
cfm/W 


IECC 2021 
cfm/W 


Code Specification 0.1 1.4 2.8 0.2 1.14 1.20 


Typical Installed 0.25 1.24 2.48 0.25 1.07 1.13 
 Ratio 88.6% 88.6% Ratio 93.9% 93.9% 


3.3.9 Clean Water Pump Efficiency 


Code Change Description. The DOE 10 CFR has a requirement for clean water pump system 
efficiency that is not included in the 2021 IECC. Since the new requirement is applicable to all 
general HVAC pumps in the marketplace, it has been incorporated into the prototype models for 
the 2021 IECC.  


Modeling Strategy. The new DOE clean water pump requirements were included in ASHRAE 
90.1-2019, and thus have previously been implemented in the prototype models (Zhang et al. 
2021). The implementation for the 2021 IECC follows the same methodology, by increasing the 
modeled pump motor efficiency by 1% relative to the 2018 IECC efficiency values. 


3.4 Electrical Power and Lighting Systems 


3.4.1 Automatic Receptacle Control 


Code Change Description. Section C405.11 has been introduced in the 2021 IECC for 
automatic receptacle control, which needs to be applied to (1) at least 50% of all 125V, 15- and 
20-amp receptacles installed in enclosed offices, conference rooms, rooms used primarily for 
copy or print functions, breakrooms, classrooms, and individual workstations; and (2) at least 
25% of branch circuit feeders installed for modular furniture not shown on the construction 
documents. The receptacles need to be controlled either by a schedule-based shut-off or an 
occupancy-based controller to turn off receptacles within 20 minutes after the space is 
unoccupied. The 2018 IECC did not have any receptacle control requirements. 


Modeling Strategy. All prototypes and national analysis locations are affected. In Thornton et 
al. (2011), it was explained how to determine (1) the area percentage of affected space types 
based on typical building design data; (2) the total fraction of the receptacle load power that can 
be controlled; and (3) savings percentage from occupancy sensors during occupied hours for 
each space type. Occupancy sensor control is selected because it is already required for the 
lighting controls in the relevant space types. Based on (1)-(3), the power density reduction 
factors for each prototype were calculated, which were multiplied to the prototypes’ receptacle 
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load schedules. Halverson et al. (2014) followed the same approach to calculate the power 
density reduction factors for more space types, including the ones required by the IECC-2021 
code change, in each prototype. Therefore, the same modeling strategy has been followed, and 
the reduction factors in the 2nd and 3rd columns from Halverson et al. (2014) Table 5.19 have 
been applied. 


3.4.2 Occupancy Sensor Lighting Control 


Code Change Description. In Section C405.2.1, corridors have been added to the space types 
where occupant sensor controls are required in the 2021 IECC. The occupant sensor controls 
shall uniformly reduce lighting power to not more than 50% of full power within 20 minutes after 
all occupants have left the space. 


Modeling Strategy. All the prototypes, except for Retail Strip Mall and Retail Stand-Alone, and 
all the national analysis locations are affected by this code change. To implement the new 
occupancy sensor control, PNNL applied a 25% reduction to the 2018 IECC lighting schedule 
fractions for corridor zones. For zones that represent a composite of corridor and other space 
types, the 2018 IECC lighting schedule was reduced based on a 25% reduction applied only to 
the portion of lighting associated with the corridor space type. 


3.4.3 Interior Lighting Power 


Code Change Description. The lighting power density (LPD) allowances for all building area 
types and space types in Tables C405.3.2(1) and C405.3.2(2) are modified by this code 
change. Most of them have been reduced to decrease the energy use of lighting systems from 
2018 to 2021 IECC, while a few building area types and space types related to medical use, 
kitchen, fire station and exercise have increased LPD allowances for safety considerations. 


Modeling Strategy. The change affects all prototypes as an adjustment to the installed lighting 
power of individual zones. Each thermal zone in the prototypes is either mapped to a single 
space-by-space category or is assumed to be a mix of two or more space types. The lighting 
power densities were further reduced for some prototypes to satisfy the additional efficiency 
requirements as described in Section 3.5 of this report. 


3.4.4 Secondary Sidelit Daylighting Control 


Code Change Description. In the 2021 IECC, daylight-responsive control requirements are in 
Section C405.2.4. Compared to the 2018 IECC, new definitions for primary and secondary 
sidelit daylight zones are introduced consistent with ASHRAE Standard 90.1. Daylight-
responsive controls are required when the total lighting power (1) in the primary sidelit area is 
larger than 150 W, and (2) in the secondary sidelit area is larger than 300 W. The lights in these 
two types of sidelit zones should be controlled independently. When occupant sensor controls 
are present, it is explicitly mentioned that daylight responsive controls should continue to adjust 
electric light levels further even to levels that are below the unoccupied setpoints. Also, 
continuous dimming from full light output to 15% light output shall be applied to all space types 
in daylight zones, and Section C405.2.4.4 further clarifies on how to identify daylight zones 
when multistory atriums are present. 


Modeling Strategy. The code change is applicable to all prototypes except for Mid-rise 
Apartment, High-rise Apartment and Retail Strip Mall where daylight-responsive controls are not 
applicable. All the national analysis locations are affected. Primary and secondary sidelit 
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daylight zones and the minimum wattage of lighting power limits are consistent with the current 
requirements in ASHRAE Standard 90.1, the modeling strategy of which is documented in 
Halverson et al. (2014). The fractions of lighting power controlled by primary/secondary sidelit 
zone daylighting sensors in each prototype, illuminance setpoints, and the sensors’ location 
coordinates can be found in Table 5.20 and Table 5.21 of Halverson et al. (2014). Since the 
occupant sensor controls are modeled by the factors multiplied by the lighting schedule 
fractions, the daylight-responsive controls modeled are able to continue adjusting electric light 
levels even when occupant sensor controls are active.  


3.4.5 Exterior Lighting Setback Control 


Code Change Description. Setback control for exterior lighting systems other than façade and 
landscape lighting have been updated in Section C405.2.7.3 of the 2021 IECC. The setback 
requirement has changed from a reduction of 30% in the 2018 IECC to 50% in the 2021 IECC. 
The general requirement is to use a timeclock-based setback control between midnight and 6 
a.m. Outdoor parking areas have an additional requirement to setback to 50% whenever activity 
has not been detected for 15 minutes or more. Thus, the applicability for parking areas is 
extended beyond the midnight to 6 a.m. time window. 


Modeling Strategy. Changes to exterior lighting control for the 2021 IECC are summarized in 
Table 3.10. These changes are applicable to all prototypes that include building entrances and 
uncovered parking areas, except those with 24/7 operation. The prototypes that are included 
are the three office building types, the retail buildings, and the restaurants. For implementation, 
the lighting objects in the prototype models were reconfigured so that building entrances and 
uncovered parking could be controlled separately. Due to the use of occupancy-based control 
for parking areas, the reduction schedule for that lighting load is extended to the period from 
7 p.m. to 6 a.m.  


Table 3.10. Change in Exterior Lighting Control Between the 2018 and 2021 IECC 


Lighting Category 2018 IECC 2021 IECC 


Building Entrance 30% reduction 
midnight to 6 a.m. 


50% reduction 
midnight to 6 a.m. 


Uncovered Parking Area 30% reduction 
midnight to 6 a.m. 


50% reduction 
7 p.m. to 6 a.m. 


3.5 Additional Efficiency Requirements 


3.5.1 Credit Selections 


Code Change Description. Section C406 of the 2018 IECC includes a list of eight additional 
efficiency measures in excess of those required by the prescriptive sections of the code, from 
which one must be selected for inclusion in each building. The 2021 IECC has been updated 
with new tables of credit values and some additional credit categories. Each category is 
assigned credit points based on savings specific to each building group and climate, and the 
building must select one or more categories as needed to achieve a total of at least 10 points. 
While the points were designed to make selections more relatively equivalent for energy 
savings, any combination of measures can be used to achieve the required savings. Measure 
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choices leading to 10 points generally result in much more savings than the options in the 2018 
IECC.  


Modeling Strategy. For each prototype and climate location a number of possible measure 
combinations are available to achieve 10 points. In order to make selections of energy credit 
categories for the prototype models in this analysis, PNNL used the following general rules as 
guidelines for prioritizing selection of measures.  
1. Highest priority -- Categories with relative low construction costs, for example: 


a. C406.1(2) Reduced lighting power in accordance with Section C406.3 
b. C406.1(8) Reduced air infiltration in accordance with Section C406.9  


2. Medium priority -- Heat pump water heaters (HPWHs) in Group R & I buildings based on 
their high service water heating loads: 
C406.1(6) High-efficiency service water heating/HPWH in accordance with C406.7.4 


3. Medium priority -- Cooling and heating efficiency improvements: 
C406.1(1) More efficient HVAC performance in accordance with C406.2 


a. Heating efficiency improvements are not practical for rooftop gas furnace equipment, 
which serves most smaller commercial buildings in the north, due to condensate 
freezing issues. 


b. Cooling efficiency and heat pump efficiency improvements are generally available 
c. One improvement in the 2021 IECC was to separate heating and cooling efficiency 


credits so that cooling efficiency could be pursued separately from heating efficiency 
4. Lower priority -- Onsite renewable, since roof space is sometimes not available or is shaded: 


C406.1(4) Onsite supply of renewable energy in accordance with Section C406.5 
5. Avoid categories that do not have quantifiable impacts through energy modeling of the 


prototypes: 
a. C406.1(3) Enhanced lighting controls in accordance with Section C406.4 
b. C406.1(9) Energy monitoring system in accordance with Section C406.10 
c. C406.1(10) Fault detection and diagnostics in accordance with C406.11 


6. Avoid C406.1(5) Dedicated outdoor air system because of modeling complexity and a 
cascade of other impacts due to changes in HVAC system type  


7. Avoid categories where lower cost-effectiveness is anticipated: 
a. C406.1(7) Enhanced envelope performance in accordance with C406.8. 


Final selections for each building type and climate zone are listed in Table 3.11 through Table 
3.17. For most cases, the combination of selections achieves a total in the range of 10 to 13 
points, For the retail prototypes, the range is higher, due to the logical selection of the single 
reduced lighting power category. For 4 of the 112 building/climate zone combinations, the 
limitations of the strategy for measure selection results in total credits 1 or 2 points below the 
target of 10. 
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Table 3.11. Energy Credit Selections for Group B: Large Office, Medium Office, and Small 
Office 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 


C406.2.2: 5% 
cooling efficiency 
improvement 


      3    2 1     


C406.2.4: 10% 
cooling efficiency 
improvement 


         4   4 3 3  


C406.3.1: Reduced 
lighting power by 
10% 


9 9 9 9 9 10 8 9 9 7 8 8 6 7 7 6 


C406.9: Reduced 
air infiltration 2 1 2 4 1   2 3   1    6 


Total points from 
selections 11 10 11 13 10 10 11 11 12 11 10 10 10 10 10 12 


Table 3.12. Energy Credit Selections for Group R & I: Apartments, Hotels, Hospital 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 


C406.2.1: 5% 
heating efficiency 
improvement 


           1     


C406.2.2: 5% 
cooling efficiency 
improvement 


     1    1       


C406.2.4: 10% 
cooling efficiency 
improvement 


  3         1     


C406.3.1: Reduced 
lighting power by 
10% 


 2 2  2 2  2 2   2   2 2 


C406.7.4: Heat 
pump water heater 6 5 5 5 5 5 5 5 5  5 5  5  5 


C406.9: Reduced 
air infiltration 6 3  6 4  7 3 3 9 5 1 13 6 8 3 


Total points from 
selections 12 10 10 11 11 8 12 10 10 10 10 10 13 11 10 10 
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Table 3.13. Energy Credit Selections for Group R & I: Outpatient Health Care 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 
C406.2.2: 5% 
cooling efficiency 
improvement 


3      1       1   


C406.2.4: 10% 
cooling efficiency 
improvement 


 4  2 3            


C406.3.1: Reduced 
lighting power by 
10% 


2 2  2 2 2 2   2  2  2 2  


C406.5: Onsite 
renewable energy      8  7 7  7 7  7  7 


C406.9: Reduced 
air infiltration 6 3 11 6 4  7 3 3 9 5 1 13  8 3 


Total points from 
selections 11 9 11 10 9 10 10 10 10 11 12 10 13 10 10 10 


Table 3.14. Energy Credit Selections for Group E: Schools 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 


C406.2.2: 5% 
cooling efficiency 
improvement 


4 3 3 2 2 2 2 1 1  1      


C406.2.4: 10% 
cooling efficiency 
improvement 


         2  1  2   


C406.3.1: Reduced 
lighting power by 
10% 


8 8 9 8 9 9 8 9 9 8 9 8 7 8 7 7 


C406.9: Reduced 
air infiltration             4  4 3 


Total points from 
selections 12 11 12 10 11 11 10 10 10 10 10 9 11 10 11 10 


Table 3.15. Energy Credit Selections for Group M: Retail 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 


C406.3.1: Reduced 
lighting power by 
10% 


13 15 14 16 14 17 15 15 14 12 14 14 16 16 14 12 


Total points from 
selections 13 15 14 16 14 17 15 15 14 12 14 14 16 16 14 12 
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Table 3.16. Energy Credit Selections for Group Other: Restaurant 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 


C406.2.2: 5% 
cooling efficiency 
improvement 


      2          


C406.2.4: 10% 
cooling efficiency 
improvement 


           2 2 2 2  


C406.3.1: Reduced 
lighting power by 
10% 


8 9 9 9 9 10 8 9 9 7 8 8 8 8 8 7 


C406.9: Reduced 
air infiltration 3 2 4 4 2   2 2 6 4     4 


Total points from 
selections 11 11 13 13 11 10 10 11 11 13 12 10 10 10 10 11 


Table 3.17. Energy Credit Selections for Group Other: Warehouse 


SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 


C406.2.2: 5% 
cooling efficiency 
improvement 


      2 2 1  2      


C406.2.4: 10% 
cooling efficiency 
improvement 


           2 2 2 2  


C406.3.1: Reduced 
lighting power by 
10% 


8 9 9 9 9 10 8 9 9 7 8 8 8 8 8 7 


C406.9: Reduced 
air infiltration 3 2 4 4 2     6      4 


Total points from 
selections 11 11 13 13 11 10 10 11 10 13 10 10 10 10 10 11 


3.5.2 Heating and Cooling Efficiency Improvement 


Code Change Description. Section C406.2 lists efficiency improvement options of 5% and 
10% better than minimum code requirements for both heating and cooling equipment. 


Modeling Strategy. The heating and cooling efficiency measures were implemented by 
applying a multiplier of 1.05 or 1.10 to the prescriptive efficiency values used in the prototype 
models. 


3.5.3 Reduced Lighting Power 


Code Change Description. Section C406.3.1 indicates a requirement for a reduction in lighting 
power of at least 10% compared to the lighting power allowance calculated in accordance with 
Section C405.3.2. 
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Modeling Strategy. This credit was applied to all prototypes and in most climate zones. The 
implementation of the credit in the prototype models was accomplished by applying a multiplier 
of 90% to the LPD of all affected spaces. 


3.5.4 Reduced Infiltration 


Code Change Description. Section C406.9 specifies an air leakage rate of no more than 0.25 
cfm/ft2 at a pressure differential of 0.3 in wc, as verified by pressurization testing. No exceptions 
to the required rate are included in the code based on building size or climate zone. The 
baseline leakage rates that would be required if this credit were not taken were shown 
previously in Table 3.3. 


Modeling Strategy. The test condition value of 0.25 cfm/ft2 at 0.3 in wc was converted to 
natural conditions for the model using the methods described by Gowri et al. (2009). 


3.5.5 Heat Pump Water Heater (HPWH) 


Code Change Description. The HPWH energy credit indicates that all service water heater 
(SWH) requirements shall be met using heat pump technology with a combined input-capacity 
weighted average energy factor of 3.0. In addition, there is a requirement that the HPWHs not 
draw conditioned air from within the building. 


Modeling Strategy. Based on the relatively simplistic requirements for the measure, a number 
of assumptions were needed to characterize and model the heat pump water heaters in the 
prototypes. For implementation of the HPWH into the prototypes, large central storage systems 
were assumed. Following are key elements of the system configurations and controls that were 
assumed for the model. 


3.5.5.1 Sizing 


When sizing a HPWH system, the tank is generally larger than for a gas system so the relatively 
expensive heat pump unit can be sized smaller. For simulation, it is important that the heat 
pump units are not significantly oversized because that would underestimate the time during 
which supplemental electric resistance heat is required. For the apartment prototypes, sizing of 
the HPWH systems was accomplished using the internet-based Ecosizer tool (Ecosizer, 2022).  
The results of this exercise are listed in Table 3.18.  


Table 3.18. Ecosizer Results for Apartment Prototypes 


Prototype People Apt 
Units 


Gal/ 
day/ 
per 


Design 
Tmains, °F 


Supply 
T, °F 


Storage 
T, °F 


Primary tank Secondary 
tank 


gal kBtu/h gal kBtu/h 
Apartment Mid-


Rise 79 31 25 50 125 140 465 85 80 19 


Apartment 
High-Rise 197 79 25 50 125 140 1,175 215 120 48 


Table 3.19 summarizes the sizing of both the tank and the heat pump unit for all systems where 
HPWHs were implemented in the prototypes. The Ecosizer unit system sizing values for the 
apartment prototypes are assumed to follow common practice. For reference the ratio of the 
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tank size for the heat pump system to the corresponding tank size for a gas system is listed in 
the table. The usual high-rise apartment prototype gas water heater volume of 600 gallons is on 
the low side of the volume-versus-recovery capacity trade-off chart in the ASHRAE HVAC 
Applications Handbook (ASHRAE 2019). A more middle of the road volume is 948 gallons, 
denoted by the row labeled “Highrise Apartment ASHRAE” in Table 3.19. The “Midrise 
Apartment ASHRAE” case was sized by the same middle of the road approach. In both cases, 
the ratio of Ecosizer HPWH tank volume to the middle-of-road sized gas system tank volume is 
approximately 1.25. Thus, this same ratio was used for the other general use water heaters to 
size the HPWH tank relative to the prototype gas system tank volume. 


For the laundry water heaters, it was found that the prototype gas units were sufficiently 
oversized such that it was not reasonable to increase tank volume for the HPWH versions, so 
the HPWH tanks were set to have the same volume as the gas system tanks.  


Once the tank sizes were established for each of the general HPWH systems, the sizing charts 
from the ASHRAE HVAC Applications Handbook (ASHRAE, 2019) were used to determine the 
required heat pump capacity. For the laundry systems, the heat pump capacity was set based 
on the original gas water heater capacity prorated to the target intermediate setpoint of 125°F 
for the heat pump unit. The supplemental electric resistance heater for the laundries was sized 
to raise the water temperature from 125°F to 180°F. 


Table 3.19. Sizing for Gas and Heat Pump Water Heaters 


Heater Description 


Gas System 
Sizing Heat Pump System Sizing 


Tank 
volume 


gal 


Burner 
output, 
kBtu/h 


Tank 
volume 


gal 


tank vol 
ratio: gas/ 


HPWH 


Heat 
pump 
output, 
kBtu/h 


Minimu
m supp 
capacity 
kBtu/h 


Maximum 
supp 


capacity 
kBtu/h 


High-Rise 
Apartment 600 600 1,175 1.96 215 47 262 


High-Rise 
Apartment ASHRAE 948 279 1,175 1.24 215 47 262 


Mid-Rise Apartment 
ASHRAE 372 161 465 1.25 87 19 106 


Hospital General 600 600 750 1.25 140 460 600 
Hospital Laundry 300 300 300 1.00 113 187 300 


Small Hotel General 300 300 375 1.25 128 28 156 
Small Hotel Laundry 200 200 200 1.00 83 117 200 
Large Hotel General 600 600 750 1.25 262 58 320 
Large Hotel Laundry 300 557 300 1.00 332 225 557 


3.5.5.2 System Configuration 


All of the HPWH systems included in the prototypes were modeled based on the assumption of 
a single pass primary HPWH and a multi-pass secondary water heater to handle pipe loss. 
Supplemental heat is used in cold weather as needed when heat pump capacity is diminished. 
The fuel for supplemental heat was selected to match the base case water heater fuel: electric 
resistance for mid-rise apartment, natural gas for all others. 
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The primary heat pump system for laundry water heating is sized to heat the water to 125°F on 
a peak summer day. Supplemental heating is used to bring the temperature up to the laundry 
setpoint of 180°F. 


For all models, it was assumed that partial stratification occurs such that heat pump inlet water 
temperature is one third of the temperature distance from the mains temperature to the tank 
outlet temperature. This was modeled in EnergyPlus using an EMS control with hourly 
adjustment of entering temperature calculated from the mains temperature. 


3.5.5.3 Heat Pump Efficiency 


As there currently are no federal minimum standards specifically for commercial HPWHs, the 
efficiency of the commercial HPWH units was determined based on a market survey. Data were 
collected for 17 products from three manufacturers for capacities ranging from 45 to 605 kBtu/h. 
The results are shown in Figure 3.3, with lines showing the average and one standard deviation 
below the average values. For the prototype models, the unit efficiency was set to 3.1 COP, 
based on the average of the manufacturer data minus one standard deviation. 


 
Figure 3.3. Heat Pump Water Heater Market Data for Unit Coefficient of Performance at 


Rating Conditions of 72.4°F Entering Air Wet Bulb and 130°F Entering Water 
Temperature 


3.5.5.4 HPWH System Location  


For all HPWH models, it was assumed that the heat pump units and the storage tanks are 
located in an unconditioned parking garage. The temperature in the garage was adjusted 
monthly based on data collected by Heller and Oram (2015) for garage temperature versus daily 
average outdoor temperature for two buildings in Seattle, WA, which led to the following 
relationship: 


GarageT = OA_T * 0.62 + 10.13, where values are given in °C. 
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The EnergyPlus weather files were processed to obtain average daily outdoor temperature and 
humidity for each climate, and those were then applied to the garage temperature curve to 
calculate monthly garage dry bulb temperature for each climate. It was assumed that the garage 
humidity ratio would be the same as the average outdoor humidity ratio for each month, due to 
the low latent load in a garage relative to its ventilation rate. These calculated garage 
temperature and humidity values were then used as the ambient conditions for both the storage 
tanks and the heat pump evaporator coils. 


3.5.6 Onsite Renewable Energy 


Code Change Description. The basic renewable credit is described in C406.5.1 as using an 
installed renewable capacity of at least 0.25 W/ft2 of conditioned floor area. 


Modeling Strategy. The measure was applied only to the outpatient health care prototype, 
which has a conditioned floor area of 40,946 ft2, and thus an installed capacity of 10,236 W. The 
measure was implemented as a photovoltaic system in the prototype model, and the PVWatts 
feature was used to model the system performance in EnergyPlus. The following additional 
design parameters assumed for the simulation are based on requirements in Addendum ck to 
ASHRAE 90.1-2019 (ASHRAE 2020): 


• Module Type: Crystalline Silicon Panel with a glass cover, 19.1%nominal efficiency and 
temperature coefficient of -0.47%/°C. Performance shall be based on a reference 
temperature of 77°F (25°C) and irradiance of 317 Btu/ft2-hr (1,000 W/m2) 


• Array Type: Rack mounted array with installed nominal operating cell temperature (INOCT) 
of  03°F (45°C). 


• Total System losses (DC output to AC output): 11.3% 


• Tilt: 0-degrees (mounted horizontally) 


• Azimuth:180 degrees. 
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4.0 Site Energy and Energy Cost Savings Results 
This section summarizes the estimated energy, emissions, and energy cost savings for the 
2021 IECC compared to the 2018 IECC. The site energy and source energy savings results of 
the analysis are summarized in Table 4.1. This table groups the building prototypes by their 
principal activity and shows the construction weighting factors by building prototype. The table 
provides a side-by-side comparison of the site Energy Use Index (EUI) and Energy Cost Index 
(ECI) for the 2018 and 2021 editions of the IECC. Site energy is utility electricity and natural gas 
delivered and used at the building site. When the renewable energy credit is used by a 
prototype, the generated electricity is used by the building without storage or feeding electricity 
back to the grid. The EUI and ECI are the net of site energy consumption and renewable 
production. The EUI and ECI shown in Table 4.1 for each prototype are national weighted 
averages across climate zones in the United States. The percent savings (reduction) in EUI and 
ECI are presented as well. A negative percentage reflects increases in EUI or ECI. The last row 
of Table 4.1 shows the national weighted average results from all 16 prototypes and 16 climate 
zones using the construction weighting factors (see Table 2.2 in this report). As shown in Table 
4.1, on a weighted national basis, the 2021 IECC results in 12.1% site energy savings and 
10.6% energy cost savings over the 2018 IECC. These savings include federally mandated 
efficiency improvements of appliances and equipment that have taken effect since (but 
independent of) the publication of the 2018 IECC. Table 4.2 shows similar results for energy 
cost and emissions savings for the 2021 IECC compared to the 2018 IECC.  


Table 4.1. Site and Source Energy Savings between the 2018 and 2021 IECC 


Building 
Activity Building Prototype Floor Area 


Weight (%) 


Site EUI 
(kBtu/ft2-yr) Site EUI 


Savings 
(%) 


Source EUI 
(kBtu/ft2-yr) Source EUI 


Savings (%) 2018 
IECC 


2021 
IECC 


2018 
IECC 


2021 
IECC 


Office 
Small Office 3.8% 29.9 26.2 12.4% 83.0 72.8 12.3% 


Medium Office 5.0% 32.0 28.2 11.9% 85.0 74.9 11.9% 
Large Office 3.9% 56.3 47.6 15.5% 155.7 131.6 15.5% 


Retail 
Stand-Alone Retail 10.9% 47.1 41.2 12.5% 106.3 94.6 11.0% 


Strip Mall 3.7% 50.1 43.3 13.6% 122.7 110.3 10.1% 


Education 
Primary School 4.8% 48.9 44.7 8.6% 120.6 106.9 11.4% 


Secondary School 10.9% 44.6 41.1 7.8% 111.5 100.8 9.6% 


Healthcare 
Outpatient Healthcare 3.4% 112.8 107.7 4.5% 270.0 256.8 4.9% 


Hospital 4.5% 123.9 120.3 2.9% 279.3 274.2 1.8% 


Lodging 
Small Hotel 1.6% 70.3 57.7 17.9% 145.1 127.2 12.3% 
Large Hotel 4.2% 93.4 80.0 14.3% 190.8 174.8 8.4% 


Warehouse Warehouse 18.6% 13.1 12.0 8.4% 27.2 25.1 7.7% 
Food 


Service 
Quick-Service Restaurant 0.3% 525.6 505.8 3.8% 912.6 860.6 5.7% 
Full-Service Restaurant 1.0% 349.7 337.8 3.4% 665.9 634.9 4.7% 


Apartment 
Mid-Rise Apartment 13.7% 41.2 31.6 23.3% 110.1 86.5 21.4% 
High-Rise Apartment 9.6% 43.5 31.0 28.7% 95.7 81.0 15.4% 


National Weighted Average 100% 51.1 44.9 12.1% 118.7 106.1 10.6% 
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Table 4.2. Energy Cost and Emissions Savings between the 2018 and 2021 IECC 


Building 
Activity Building Prototype Floor Area 


Weight (%) 


ECI 
($/ft²-yr) ECI 


Savings 
(%) 


Emissions 
(ton/kft²-yr) Emission 


Reduction 
 (%) 2018 


IECC 
2021 
IECC 


2018 
IECC 


2021 
IECC 


Office 
Small Office 3.8% $0.96 $0.85 11.5% 6.0 5.3 12.3% 


Medium Office 5.0% $0.98 $0.86 12.2% 6.1 5.4 11.8% 
Large Office 3.9% $1.81 $1.52 16.0% 11.3 9.5 15.5% 


Retail 
Stand-Alone Retail 10.9% $1.17 $1.05 10.3% 7.3 6.6 10.5% 


Strip Mall 3.7% $1.38 $1.25 9.4% 8.6 7.8 9.3% 


Education 
Primary School 4.8% $1.36 $1.20 11.8% 8.5 7.5 12.1% 


Secondary School 10.9% $1.26 $1.14 9.5% 7.9 7.1 10.1% 


Healthcare 
Outpatient Healthcare 3.4% $3.02 $2.87 5.0% 18.9 18.0 5.0% 


Hospital 4.5% $3.08 $3.03 1.6% 19.2 18.9 1.6% 


Lodging 
Small Hotel 1.6% $1.56 $1.39 10.9% 9.7 8.7 10.6% 
Large Hotel 4.2% $2.04 $1.91 6.4% 12.8 11.9 6.5% 


Warehouse Warehouse 18.6% $0.29 $0.27 6.9% 1.8 1.7 7.1% 
Food 


Service 
Quick-Service Restaurant 0.3% $9.20 $8.61 6.4% 57.6 53.9 6.5% 
Full-Service Restaurant 1.0% $6.95 $6.60 5.0% 43.5 41.3 5.1% 


Apartment 
Mid-Rise Apartment 13.7% $1.27 $1.00 21.3% 7.9 6.3 21.0% 
High-Rise Apartment 9.6% $1.05 $0.93 11.4% 6.6 5.8 11.6% 


National Weighted Average 100% $1.32 $1.18 10.6% 8.2 7.4 10.2% 


As can be seen from Table 4.1, the savings vary significantly by prototype. This is expected as 
code requirements are different by building type and by climate. PNNL did not explicitly quantify 
the national impacts of individual code changes. Although this approach does not allow the 
ranking of all code changes based on their energy savings impacts, a few high-impact changes 
resulting in significant energy savings were identified by examining individual prototype 
implementation results and are listed below (categorized by end use). 


• Envelope:  
– Air leakage testing (Section 3.2.4) 
– Operable opening interlock with HVAC (Section 3.3.1) 


• HVAC:  
– Demand controlled ventilation (Section 3.3.6)  
– Data center MLC requirement (Section 3.3.2) 
– Heating and cooling efficiencies (Sections 3.3.4) 


• Lighting and receptacle loads:  
– Lighting power reduction (Sections 3.4.3) 
– Automatic control of receptacle loads (Section 3.4.1) 
– Secondary sidelit daylighting control (Section 3.4.4) 
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• Additional efficiency requirements:  
– Lighting power reduction (Sections 3.5.3) 
– Heating and cooling efficiencies (Sections 3.5.2) 
– Heat pump water heater (Section 3.5.5) 
– Infiltration reduction (Section 3.5.4) 


Figure 4.1 illustrates the weighted percent change in the national weighted values for EUI, ECI, 
and emissions due to the change from the 2018 IECC to the 2021 IECC. 


  
Figure 4.1. National Average Energy, Cost and Carbon Intensity for all IECC Prototypes 
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Table 4.3 presents the 2021 IECC savings for all prototype buildings aggregated by climate 
zone. The energy and energy cost savings vary by climate zone. The site energy savings in 
most climate zones are greater than 9% and the savings in the coldest two climate zones (i.e., 7 
and 8) are 5.8 and 7.3%, respectively. The energy cost savings in all climate zones are over 8% 
except for climate zones 7 and 8. For most climate zones, the percentages of energy cost 
savings are somewhat lower than the site energy savings. The savings variance is attributed to 
the applicability of the code changes to different climate zones and the construction weights of 
the building types within the climate zones. 
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Table 4.3. Site Energy and Energy Cost Savings between the 2018 and 2021 IECC by Climate Zone 


Climate Zones 


Site EUI 
(kBtu/ft2-yr) Site EUI 


Savings 
(%) 


Source EUI 
(kBtu/ft2-yr) 


Source 
EUI 


Savings 
(%) 


ECI 
($/ft²-yr) ECI 


Savings 
(%) 


Emissions 
(ton/kft²-yr) Emission 


Savings 
(%) 2018 


IECC 
2021 
IECC 


2018 
IECC 


2021 
IECC 


2018 
IECC 


2021 
IECC 


2018 
IECC 


2021 
IECC 


1A 49.5 41.8 15.6% 125.5 110.9 11.6% 1.43 1.27 11.2% 8.91 7.95 10.8% 
2A 49.6 44.0 11.3% 124.8 111.7 10.5% 1.41 1.27 9.9% 8.84 7.93 10.3% 
2B 44.9 40.3 10.2% 113.5 102.3 9.9% 1.29 1.16 10.1% 8.05 7.26 9.8% 
3A 49.4 44.0 10.9% 118.3 106.5 10.0% 1.33 1.19 10.5% 8.28 7.47 9.8% 
3B 42.6 37.1 12.9% 104.4 92.9 11.0% 1.18 1.05 11.0% 7.35 6.58 10.5% 
3C 43.4 36.3 16.4% 108.5 92.7 14.6% 1.23 1.05 14.6% 7.67 6.59 14.1% 
4A 50.6 42.7 15.6% 114.8 100.5 12.5% 1.27 1.12 11.8% 7.92 7.00 11.6% 
4B 53.7 48.5 9.7% 125.4 114.2 8.9% 1.39 1.27 8.6% 8.71 7.95 8.7% 
4C 44.1 36.6 17.0% 102.2 88.5 13.4% 1.13 0.99 12.4% 7.09 6.20 12.6% 
5A 57.8 52.6 9.0% 122.8 112.5 8.4% 1.33 1.22 8.3% 8.31 7.63 8.2% 
5B 52.3 45.8 12.4% 118.4 105.2 11.1% 1.31 1.17 10.7% 8.16 7.28 10.8% 
5C 58.1 51.9 10.7% 130.0 117.4 9.7% 1.43 1.29 9.8% 8.93 8.09 9.4% 
6A 68.1 61.8 9.3% 140.9 129.5 8.1% 1.51 1.39 7.9% 9.45 8.72 7.7% 
6B 64.2 57.1 11.1% 137.2 123.8 9.8% 1.49 1.35 9.4% 9.30 8.43 9.4% 
7 73.7 69.4 5.8% 151.1 141.3 6.5% 1.62 1.51 6.8% 10.12 9.43 6.8% 
8 91.7 85.0 7.3% 170.2 158.1 7.1% 1.76 1.64 6.8% 11.02 10.24 7.1% 


National Weighted 
Average 51.1 44.9 12.1% 118.7 106.1 10.6% 1.32 1.18 10.6% 8.24 7.40 10.2% 
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Appendix A – Code Changes from the 2018 to 2021 IECC Included in Analysis and 
their Impact on Building Prototypes 


The following table lists the code changes to the 2018 IECC that result in energy savings that were quantified in the analysis, as well 
as the relevant section of the IECC and which prototypes were affected. 


Table A.1. Changes Between the 2018 and 2021 IECC with Quantified Energy Impacts and Impacted Prototypes 


Section Number in the 2021 
IECC Description of Code Changes 
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C402.1.4 Assembly U-factor, C-
factor or F-factor-based method 


Imposes more stringent requirement on the insulation 
requirements for opaque constructions. X X X X X X X X X X X X X X X X 


C402.4 Fenestration Imposes more stringent requirement on the window 
thermal properties. X X X X X X X X X X X X X X X X 


C402.4.5 Doors 
Increases allowable U-factor requirements for opaque 
non-swinging doors. Also decreases U-factors for 
swinging doors in some climates. 


X X X X X X X X X X X X X X   


C402.5 Air leakage - thermal 
envelope 


Adds requirement for air barrier testing, which sets 
specific limits on air leakage for specific climates. X X X X X X X X X X X X X X X X 


C402.5.11 Operable openings 
interlocking 


Requires that operable openings be interlocked with 
HVAC setpoints. 


         X X    X X 


C403.1.2 Data centers 
Adds requirement that data center systems comply with 
Sections 6 and 8 of ASHRAE 90.4-2016, with IECC-
specific values for MLC. 


  X              
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Section Number in the 2021 
IECC Description of Code Changes 
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C403.3.2 HVAC equipment 
performance requirements 


Increases required HVAC efficiency values for several 
equipment categories. 


   X  X X     X X X X  


C403.4.2.3 Automatic start and 
stop 


Adds automatic stop for near the end of occupied periods, 
where thermostat is set back by 2°F. X X X X X X X X    X X X X X 


C403.6.5 Supply air 
temperature reset 


Adds exceptions to supply air temperature reset for some 
hot climates based on design outside air flow. 


 X X   X X X         


C403.7.1 Demand control 
ventilation 


Expands the applicability of DCV to all single zone 
systems that also require economizer and reduces 
occupant density threshold. 


   X X     X  X     


C403.7.4 Energy recovery 
systems 


Adds new requirements for ERV in non-transient dwelling 
units. 


              X X 


C403.8.5 Low-capacity 
ventilation fans Adds efficacy requirements for low-capacity fans.               X X 


C403.11.1 Commercial 
refrigerators and refrigerator-
freezers 


Decreases maximum daily energy consumption for 
commercial refrigerators and freezers. 


     X X  X  X  X X   


C403.11.2 Walk-in coolers and 
walk-in freezers 


Decreases maximum daily energy consumption for walk-in 
coolers and freezers. 


     X X  X  X  X X   


Future Adds new federal requirements for clean water pump 
efficiency. 


  X   X X X X  X     X 


C405.2.1 Occupant sensor 
controls Extends requirement to corridor spaces. X X X   X X X X X X X X X X X 


C405.2.4.2 Sidelit daylight zone Adds requirement for secondary sidelit daylight zone. X X X X  X X X X X X X X X   







 
PNNL-32816 


Appendix A A.3 
 


Section Number in the 2021 
IECC Description of Code Changes 
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C405.2.7.3 Exterior lighting 
setback 


Increase setback amount to 50% and add occupancy-
based control to outdoor parking areas. X X X X X X X X    X X X   


C405.3.2 Interior lighting power 
allowance Decrease lighting power density for most space types. X X X X X X X X X X X X   X X 


C405.11 Automatic receptacle 
control 


Adds requirement for automatic control of receptacle loads 
in selected space types. X X X   X X X X X  X   X X 


C406 Additional Efficiency 
Requirements 


Adds new categories for efficiency credits and new point 
values. X X X X X X X X X X X X X X X X 
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Appendix B – Energy and Energy Cost Savings for the 2021 
IECC and Corresponding Standard 90.1-2019 


Section 304(b) of the ECPA (Energy Conservation and Production Act), as amended, requires 
the Secretary of Energy to make a determination each time a revised edition of Standard 90.1 is 
published with respect to whether the revised standard would improve energy efficiency in 
commercial buildings. When DOE issues an affirmative determination on Standard 90.1, states 
are statutorily required to certify within 2 years that they have reviewed and updated the 
commercial provisions of their building energy code, with respect to energy efficiency, to meet 
or exceed the revised standard (42 U.S.C. 6833).  


In support of DOE’s determination, PNNL conducted an energy savings analysis for Standard 
90.1-2019 compared to Standard 90.1-2016 (DOE 2021). Based on that analysis, DOE issued a 
determination that Standard 90.1-2019 would achieve greater energy efficiency in buildings 
compared to the 2016 edition of the standard.  


As many states have historically adopted the IECC for both residential and commercial 
buildings, PNNL has also compared energy performance of Standard 90.1-2019 with the 2021 
IECC to help states and local jurisdictions make informed decisions regarding model code 
adoption. Of the 42 states with statewide commercial building energy codes currently, 33 use a 
version of the IECC (BECP 2022). 


Table B.1 shows side-by-side comparisons of the site EUI and ECI for Standard 90.1-2019 and 
the 2021 IECC for each of 16 prototype buildings along with the percent difference between the 
two. The national weighted average of all prototypes combined is also shown. Negative 
percentage differences indicate higher energy usage or energy costs for buildings designed to 
the 2021 IECC compared to those designed to Standard 90.1-2019. Figure B.1 shows the same 
results graphically. For some prototypes, EUIs or ECIs were lower using Standard 90.1-2019 
but the 2021 IECC resulted in both lower energy use and lower energy costs in the national 
weighted average.
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Table B.1. Site Energy and Energy Cost Savings between Standard 90.1-2019 and the 2021 IECC 


Building Prototype 


Site EUI 
(kBtu/ft²-yr) 


Source EUI 
(kBtu/ft²-yr) 


ECI 
($/ft²-yr) 


Emissions 
(ton/ft²-yr) 


Standard 
90.1-2019 


2021 
IECC 


Difference 
(%) 


Standard 
90.1-2019 


2021 
IECC 


Difference 
(%) 


Standard 
90.1-2019 


2021 
IECC 


Difference 
(%) 


Standard 
90.1-2019 


2021 
IECC 


Difference 
(%) 


Small Office 26.8 26.2 2.2% 74.7 72.8 2.5% $0.87 $0.85 2.3% 5.4  5.3  2.4% 
Medium Office  30.3 28.2 6.9% 78.7 74.9 4.8% $0.90 $0.86 4.4% 5.6  5.4  4.3% 
Large Office  53.3 47.6 10.7% 146.8 131.6 10.4% $1.70 $1.52 10.6% 10.6  9.5  10.3% 
Stand-Alone Retail  46.2 41.2 10.8% 102.9 94.6 8.1% $1.13 $1.05 7.1% 7.1  6.6  7.2% 
Strip Mall  49.2 43.3 12.0% 120.1 110.3 8.2% $1.35 $1.25 7.4% 8.4  7.8  7.1% 
Primary School 43.2 44.7 -3.5% 101.5 106.9 -5.3% $1.13 $1.20 -6.2% 7.1  7.5  -5.7% 
Secondary School 38.8 41.1 -5.9% 93.5 100.8 -7.8% $1.05 $1.14 -8.6% 6.6  7.1  -8.2% 
Outpatient Healthcare  108.4 107.7 0.6% 259.6 256.8 1.1% $2.91 $2.87   18.2  18.0  1.2% 
Hospital  106.4 120.3 -13.1% 254.4 274.2 -7.8% $2.85 $3.03 -6.3% 17.8  18.9  -6.4% 
Small Hotel1  63.5 57.7 9.1% 125.7 127.2 -1.2% $1.33 $1.39 -4.5% 8.3  8.7  -4.6% 
Large Hotel 86.9 80.0 7.9% 173.2 174.8 -0.9% $1.84 $1.91 -3.8% 11.5  11.9  -3.7% 
Warehouse  13.6 12.0 11.8% 26.7 25.1 6.0% $0.28 $0.27 3.6% 1.8  1.7  4.0% 
Quick-Service Restaurant 499.2 505.8 -1.3% 854.8 860.6 -0.7% $8.57 $8.61 -0.5% 53.6  53.9  -0.4% 
Full-Service Restaurant 337.9 337.8 0.0% 636.9 634.9 0.3% $6.63 $6.60 0.5% 41.5  41.3  0.4% 
Mid-Rise Apartment 39.3 31.6 19.6% 106.5 86.5 18.8% $1.23 $1.00 18.7% 7.7  6.3  18.6% 
High-Rise Apartment 43.2 31.0 28.2% 91.9 81.0 11.9% $1.00 $0.93 7.0% 6.2  5.8  6.9% 
National Weighted 
Average  48.0 44.9 6.5% 110.4 106.1 3.9% $1.22 $1.18 3.3% 7.6  7.4  3.1% 


 
1 The hotel prototypes show positive savings for site EUI and negative savings for the other metrics due to the switch of a portion of service water 
heating energy from gas to electric heat pump. 
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Figure B.1. National Average Site Energy Use Intensity for Standard 90.1 and IECC 


Prototypes  


The comparisons show the combined energy impacts of differences between the 2021 IECC 
and Standard 90.1-2019. Although the current analysis does not compare or rank the individual 
differences based on their energy savings, a few high-impact differences by category can be 
identified as follows: 


• Envelope 
– Prescriptive window-to-wall ratio (WWR) limit: the 2021 IECC allows a WWR up to 30% 


unless a significant portion of the building is equipped with daylight-responsive controls, 
in which case up to 40% is allowed. Standard 90.1-2019 requires WWR less than 40%. 


– Semi-heated space envelope requirements: the 2021 IECC does not have separate 
envelope requirements for semi-heated spaces. Semi-heated spaces are required to 
follow conditioned space requirements. Standard 90.1-2019 has less stringent insulation 
requirements for semi-heated spaces.  


– Vestibule exceptions: the 2021 IECC exempts building entrance doors that open up to a 
space less than 3,000 ft2; Standard 90.1-2019 does not. The 2021 IECC also includes 
an exception from vestibule requirements if an air curtain is installed instead; Standard 
90.1-2019 does not have such an exception. 


– Fenestration orientation: the 2021 IECC does not limit the distribution of fenestration 
area. Standard 90.1-2019 limits the proportion of fenestration area on the east and west 
façades.  
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– Skylights: the 2021 IECC has an exception for spaces with daylighting control that allow 
higher U-factor and SHGC for skylights. This exception does not exist for Standard 90.1-
2019. 


– Infiltration: Testing for infiltration is no longer optional for the 2021 IECC in certain cases, 
so air leakage limits are now set at 0.4 cfm/ft2 for some prototypes in some climate 
zones. This is significantly lower than the value of 1.0 cfm/ft2 used for Standard 90.1-
2019. 


• Building mechanical systems 
– Transfer air: the 2021 IECC requires the use of transfer air to kitchen exhaust systems. 


Standard 90.1-2019 expands the requirement to more exhaust systems, including 
restroom and laundry exhaust.  


– Pipe sizing: Standard 90.1-2019 includes requirements for pipe sizing to reduce pump 
power. IECC 2021 does not have similar requirements, and thus pump pressure loss is 
higher. 


– Occupied-standby controls: Standard 90.1-2019 includes a thermostat/VAV box control 
requirement that is connected to automatic lighting controls. IECC 2021 does not have a 
similar requirement. 


– Chilled water flow: Standard 90.1-2019 has a requirement for sizing chilled water coils 
based on a 15°F temperature difference. The 2021 IECC prototypes used 12°F 
temperature difference for air cooled chillers and 10°F temperature difference for water 
cooled chillers. 


– Minimum damper position for VAV terminals: Standard 90.1-2019 sets the minimum air 
flow setting based on the Simplified Procedure of ASHRAE Standard 62.1, whereas 
IECC-2021 sets the minimum based on the larger of 20% and the ventilation 
requirements. 


– One pump per chiller: Standard 90.1-2019 has a provision that requires each chiller to 
have its own primary chilled water pump, but the 2021 IECC does not have this 
requirement. Thus, in the 2021 IECC prototypes, a single larger pump is run, even if only 
one chiller operates. 


– Chilled and hot water reset control: The 2021 IECC prototypes are modeled with both 
chilled and hot water reset control, and the Standard 90.1-2019 models do not include 
this control. 


– Optimal stop control: The 2021 IECC has a requirement for optimal stop control which is 
not shared by Standard 90.1-2019. This amounts to a partial thermostat set back that 
occurs one hour before the end of the occupied period. 


– Demand controlled ventilation: The 2021 IECC has new language that requires demand 
controlled ventilation for all single zone HVAC systems that include economizer controls 
and that do not require energy recovery ventilation. This blanket requirement is not 
included in Standard 90.1-2019, so the 2021 IECC has greater use of the technology. 


– Heat recovery chiller: Heat recovery chillers are included in the Standard 90.1-2019 
hospital prototype, but are not required for the 2021 IECC. 
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• Lighting 
– Dwelling unit (apartment) lighting power: the 2021 IECC requires 90% of all permanently 


installed luminaires in dwelling units to be high efficacy. Standard 90.1-2019 requires 
only 75%. 


– Egress lighting control: Standard 90.1-2019 requires lighting connected to emergency 
circuits to be turned off in spaces that comply with the automatic full off or scheduled off 
requirements when there are no occupants. It provides an exception to the automatic full 
off and scheduled off requirements for egress lighting by allowing 0.02 W/ft2 or less 
lighting power to remain on during the unoccupied period. The 2021 IECC does not have 
such a requirement.  


– Daylighting minimum ratio: Where daylighting controls are required, IECC 2021 specifies 
a minimum light output of 15%, whereas Standard 90.1-2019 specifies a minimum 
output of 20%. 


– Building façade lighting: Standard 90.1-2019 has lower allowances for building façade 
lighting than the IECC 2021.  


• Additional efficiency package options: Additional efficiency package requirements are in the 
2021 IECC, but not in Standard 90.1-2019. 
– Interior lighting power: The lighting power allowances specified in the 2021 IECC are 


almost the same as the corresponding requirements in Standard 90.1-2019. The lighting 
efficiency package was selected for all prototypes and in most climate zones. 
Consequently, the lighting power for the 2021 IECC prototypes is typically 10% lower 
than Standard 90.1-2019.  


– Cooling efficiency: The cooling efficiency package was selected for most climates for the 
school prototypes, and for a few climates in all other prototypes except retail. The 
prescriptive requirements for cooling efficiency in the 2021 IECC are nearly identical to 
90.1-2019, so the cooling efficiency improvements of 5% to 10% are primarily due to the 
efficiency package. 


– Heating efficiency: The heating efficiency 5% improvement package was applied only for 
the apartments, hotels, and hospital, and only in climate zone 5C. The prescriptive 
requirements for heating efficiency in the 2021 IECC for these prototypes are identical to 
those of Standard 90.1-2019. The heating efficiency 10% improvement package was not 
used. 


– Infiltration: The infiltration energy credit was selected for all prototypes except retail, and 
in several climate zones. To achieve the infiltration credit, the 2021 IECC prototype air 
leakage rates are based on 0.25 cfm/ft2, as compared with 1.0 cfm/ft2 for 90.1-2019. 


– Heat pump water heater: The HPWH credit was selected for the apartments, the hotels, 
and the hospital. The corresponding water heating systems in the 90.1-2019 prototypes 
were electric storage for the mid-rise apartment and gas storage for all the others. 


– Onsite renewable energy: The credit for onsite renewable energy was selected only for 
the outpatient health care prototype, and only is seven climates. The corresponding 
90.1-2019 prototypes did not include onsite renewable energy. 
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Table B.2 shows the comparison of the analysis results for Standard 90.1-2019 and the 2021 
IECC by climate zone. The EUI, ECI, and emissions factor shown in the table for each climate 
zone are weighted averages across the 16 prototypes within that climate zone in the United 
States. For all climate zones, the table shows buildings designed to the 2021 IECC have lower 
energy consumption and costs than those designed to Standard 90.1-2019 based on a 
weighted average. On a national average basis for all prototypes combined, the 2021 IECC is 
6.5% more efficient for site energy use and 3.3% more for energy costs than Standard 90.1-
2019.
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Table B.2. Site Energy and Energy Cost Savings between Standard 90.1-2019 and the 2021 IECC by Climate Zone 


Climate Zones 


Site EUI 
(kBtu/ft²-yr) 


Source EUI 
(kBtu/ft²-yr) 


ECI 
($/ft²-yr) 


Emissions 
(ton/kft²-yr) 


Standard 
90.1-
2019 


2021 
IECC 


Difference 
(%) 


Standard 
90.1-
2019 


2021 
IECC 


Difference 
(%) 


Standard 
90.1-
2019 


2021 
IECC 


Difference 
(%) 


Standard 
90.1-
2019 


2021 
IECC 


Difference 
(%) 


1A 47.1 41.8 11.3% 117.6 110.9 5.7% 1.33 1.27 4.5% 8.32 7.95 4.4% 
2A 46.0 44.0 4.3% 115.5 111.7 3.3% 1.31 1.27 3.1% 8.18 7.93 3.1% 


2B 41.7 40.3 3.4% 105.3 102.3 2.8% 1.19 1.16 2.5% 7.46 7.26 2.7% 


3A 46.1 44.0 4.6% 109.5 106.5 2.7% 1.22 1.19 2.5% 7.64 7.47 2.2% 


3B 39.9 37.1 7.0% 97.1 92.9 4.3% 1.09 1.05 3.7% 6.83 6.58 3.7% 


3C 40.4 36.3 10.1% 100.8 92.7 8.0% 1.14 1.05 7.9% 7.13 6.59 7.6% 


4A 48.0 42.7 11.0% 107.3 100.5 6.3% 1.18 1.12 5.1% 7.38 7.00 5.1% 


4B 49.7 48.5 2.4% 114.8 114.2 0.5% 1.27 1.27 0.0% 7.96 7.95 0.1% 


4C 41.2 36.6 11.2% 95.6 88.5 7.4% 1.06 0.99 6.6% 6.63 6.20 6.5% 


5A 54.7 52.6 3.8% 114.5 112.5 1.7% 1.23 1.22 0.8% 7.71 7.63 1.0% 


5B 48.8 45.8 6.1% 109.4 105.2 3.8% 1.20 1.17 2.5% 7.52 7.28 3.2% 


5C 54.9 51.9 5.5% 121.5 117.4 3.4% 1.33 1.29 3.0% 8.32 8.09 2.8% 


6A 64.3 61.8 3.9% 131.5 129.5 1.5% 1.41 1.39 1.4% 8.79 8.72 0.8% 


6B 60.2 57.1 5.1% 125.7 123.8 1.5% 1.35 1.35 0.0% 8.46 8.43 0.4% 


7 69.9 69.4 0.7% 140.8 141.3 -0.4% 1.50 1.51 -0.7% 9.37 9.43 -0.6% 


8 85.9 85.0 1.0% 157.3 158.1 -0.5% 1.62 1.64 -1.2% 10.13 10.24 -1.1% 
National Weighted 
Average 48.0 44.9 6.5% 110.4 106.1 3.9% 1.22 1.18 3.3% 7.64 7.40 3.1% 
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Engineers 
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CH4 Methane 


CO2 Carbon Dioxide 


DOE U.S. Department of Energy 


E.O. Executive Order 


eGRID EPA Emissions & Generation Resource Integrated Database 


EIA Energy Information Administration 


EPA Environmental Protection Agency 
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HVAC Heating, Ventilating, and Air‐Conditioning 


LCC Life-Cycle Cost 


MMT Million Metric Tons 
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NOx Nitrogen Oxides 


NIST National Institute of Standards and Technology 


PNNL Pacific Northwest National Laboratory 
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1.0 Highlights 


Moving to the ASHRAE Standard 90.1-2019 (ASHRAE 2019) edition from Standard 90.1-2016 
(ASHRAE 2016) is cost‐effective for Ohio. Standard 90.1-2019 will provide an annual energy 
cost savings of $0.054 per square foot on average across the state. It will reduce statewide CO2 
emissions by 9.2 MMT (30 years cumulative), equivalent to the CO2 emissions of 2,009,000 
cars driven for one year. 


Updating the state energy code based on Standard 90.1-2019 will also stimulate the creation of 
high-quality jobs across the state. Standard 90.1-2019 is expected to result in buildings that are 
energy efficient, more affordable to own and operate, and based on current industry standards 
for health, comfort, and resilience. 


The tables below show the expected impact of upgrading to Standard 90.1-2019 from a 
consumer perspective and statewide perspective. These results are weighted averages for all 
building types in all climate zones in the state, based on weightings shown in Table 4. The 
methodology used for this analysis is consistent with the methodology used in the national cost-
effectiveness analysis.1 Additional results and details on the methodology are presented in the 
following sections. 


Consumer Impact 


Annual (first year) energy cost savings, $/ft2  $0.054  


Added construction cost, $/ft2  -$1.225 


Publicly-owned scenario LCC Savings, $/ft2 4.02 


Privately-owned scenario LCC Savings, $/ft2 3.57 


 


Statewide Impact - Emissions First Year  30 Years Cumulative 


Energy cost savings, 2020$ 1,501,000 649,900,000 


CO2 emission reduction, Metric tons 13,250 9,239,000 


CH4 emissions reductions, Metric tons 1.35 938 


N2O emissions reductions, Metric tons 0.191 133 


NOx emissions reductions, Metric tons 6.99 4,875 


SOx emissions reductions, Metric tons 8.99 6,271 


 


Statewide Impact - Jobs Created First Year 30 Years Cumulative 


Jobs Created Reduction in Utility Bills 134 4,230 


Jobs Created Construction Related Activities 336 10,613 


 


 


 
1 National cost-effectiveness report: 
https://www.energycodes.gov/development/commercial/cost_effectiveness 



https://www.energycodes.gov/development/commercial/cost_effectiveness
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The report provides analysis of two LCC scenarios:  


• Scenario 1, representing publicly‐owned buildings, considers initial costs, energy costs, 
maintenance costs, and replacement costs—without borrowing or taxes. 


• Scenario 2, representing privately‐owned buildings, adds borrowing costs and tax impacts. 


Figure 1 compares annual energy cost savings, first cost for the upgrade, and net annualized 
LCC savings. The net annualized LCC savings per square foot is the annual energy savings 
minus an allowance to pay for the added cost under scenario 1. Figure 2 shows overall state 
weighted net LCC results for both scenarios. When net LCC is positive, the updated code 
edition is considered cost‐effective. 


  


Figure 1.  Statewide Weighted Costs and Savings Figure 2.  Overall Net Life-Cycle Cost Savings 
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2.0 Cost‐Effectiveness Results for  
ASHRAE Standard 90.1-2019 in Ohio 


This section summarizes the cost-effectiveness analysis results applicable to the building 
owner. Life Cycle Cost (LCC) savings is the primary measure established by the U.S. 
Department of Energy to assess the cost effectiveness and economic impact of building energy 
codes. Net LCC savings is the calculation of the present value of energy savings minus the 
present value of non-energy incremental costs over a 30-year period. The non-energy 
incremental costs include initial equipment and construction costs, and maintenance and 
replacement costs, less the residual value of components at the end of the 30-year period. 
When net LCC is positive, the updated code edition is considered cost‐effective. Savings are 
computed for two scenarios: 


• Scenario 1: represents publicly‐owned buildings, includes costs for initial equipment and 
construction, energy, maintenance and replacement and does not include loans or 
taxes. 


• Scenario 2: represents privately‐owned buildings, includes the same costs as Scenario 
1, with the initial investment financed through a loan amortized over 30 years and federal 
and state corporate income tax deductions for interest and depreciation. 


Both scenarios include the residual value of equipment with remaining useful life at the end of 
the 30-year assessment period. Totals for building types, climate zones, and the state overall 
are averages based on Table 4 construction weights. Factors such as inflation and discount 
rates are different between the two scenarios, as described in the Cost-Effectiveness 
Methodology section. 


LCC is affected by many variables, including the applicability of individual measures in the code, 
measure costs, measure lifetime, replacement costs, state cost adjustment, energy prices, and 
so on. In some cases, the LCC can be negative for a given building type or climate zone based 
on the interaction of these variables. However, the code is considered cost-effective if the 
weighted statewide LCC is positive. 


Table 1 shows the present value of the net LCC savings over 30 years for buildings in scenario 
1 averages $4.02 per square foot for Standard 90.1-2019. 


Table 1. Net LCC Savings for Ohio, Scenario 1 ($/ft2) 


 


 


Table 2 shows the present value of the net LCC savings over 30 years averages $3.57 per 
square foot for scenario 2. 


Climate Zone Small Office Large Office
Stand-Alone 


Retail


Primary 


School
Small Hotel


Mid-Rise 


Apartment


All Building 


Types


4A $3.78 $3.79 $3.99 $4.54 $12.83 $1.90 $3.76


5A $3.73 $3.79 $4.06 $4.50 $12.79 $1.88 $4.22


State Average $3.75 $3.79 $4.04 $4.51 $12.80 $1.89 $4.02
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Table 2. Net LCC Savings for Ohio, Scenario 2 ($/ft2) 


 


2.1 Energy Cost Savings 


Table 3 shows the economic impact of upgrading to Standard 90.1-2019 by building type and 
climate zone in terms of the annual energy cost savings in dollars per square foot. The annual 
energy cost savings across the state averages $0.054 per square foot. 


Table 3. Annual Energy Cost Savings for Ohio ($/ft2) 


 


2.2 Construction Weighting of Results 


Energy and economic impacts were determined and reported separately for each building type 
and climate zone. Cost‐effectiveness results are also reported as averages for all prototypes 
and climate zones in the state. To determine these averages, results were combined across the 
different building types and climate zones using weighting factors shown in Table 4. These 
weighting factors are based on the floor area of new construction and major renovations for the 
six analyzed building prototypes in state‐specific climate zones. The weighting factors were 
developed from construction start data from 2003 to 2018 (Dodge Data & Analytics) based on 
an approach documented in Lei, et al. 


Table 4. Construction Weights by Building Type 


 


2.3 Incremental Construction Cost  


Cost estimates were developed for the differences between Standard 90.1-2016 and Standard 
90.1-2019 as implemented in the six prototype models. Costs for the initial construction include 
material, labor, commissioning, construction equipment, overhead and profit. Costs were also 
estimated for replacing equipment or components at the end of the useful life. The costs were 


Climate Zone Small Office Large Office
Stand-Alone 


Retail


Primary 


School
Small Hotel


Mid-Rise 


Apartment


All Building 


Types


4A $3.26 $3.21 $3.51 $3.91 $12.37 $1.73 $3.33


5A $3.21 $3.21 $3.57 $3.88 $12.33 $1.72 $3.74


State Average $3.23 $3.21 $3.55 $3.89 $12.34 $1.73 $3.57


Climate Zone Small Office Large Office
Stand-Alone 


Retail


Primary 


School
Small Hotel


Mid-Rise 


Apartment


All Building 


Types


4A $0.039 $0.048 $0.077 $0.056 $0.069 $0.017 $0.049


5A $0.038 $0.048 $0.078 $0.056 $0.067 $0.016 $0.057


State Average $0.038 $0.048 $0.078 $0.056 $0.068 $0.017 $0.054


Climate Zone
Small 


Office 


Large 


Office


Stand-Alone 


Retail


Primary 


School


Small 


Hotel


Mid-Rise 


Apartment


All Building 


Types


4A 4.3% 3.8% 13.2% 6.9% 1.6% 12.4% 42.1%


5A 7.7% 1.9% 24.7% 11.9% 2.9% 8.6% 57.9%


State Average 12.0% 5.8% 37.9% 18.8% 4.5% 21.0% 100.0%







PNNL-31524 


Cost-Effectiveness of ASHRAE Standard 90.1-2019  5  


developed at the national level for the national cost-effectiveness analysis and then adjusted for 
local conditions using a state construction cost index (Hart et al. 2019, Means 2020a,b). 


Table 5 shows incremental initial cost for individual building types in state‐specific climate zones 
and weighted average costs by climate zone and building type for moving to Standard 90.1-
2019 from Standard 90.1-2016. 


The added construction cost can be negative for some building types, which represents a 
reduction in first costs and a savings that is included in the net LCC savings. This is typically 
due to the interaction between measures and situations such as the following: 


• Fewer light fixtures are required when the allowed lighting power is reduced. Also, 
changes from fluorescent to LED technology result in reduced lighting costs in many 
cases and longer lamp lives, requiring fewer lamp replacements. 


• Smaller heating, ventilating, and air‐conditioning (HVAC) equipment sizes can result 
from the lowering of heating and cooling loads due to other efficiency measures, such as 
better building envelopes. For example, Standard 90.1-2019 has more stringent 
fenestration U-factors for some climate zones. This results in smaller equipment and 
distribution systems, resulting in a negative first cost. 


Table 5. Incremental Construction Cost for Ohio ($/ft2) 


 


2.4 Simple Payback 


Simple payback is the total incremental first cost divided by the annual savings, where the 
annual savings is the annual energy cost savings less any incremental annual maintenance 
cost. Simple payback is not used as a measure of cost-effectiveness as it does not account for 
the time value of money, the value of energy cost savings that occur after payback is achieved, 
or any replacement costs that occur after the initial investment. However, it is included in the 
analysis for states who wish to use this information. Table 6 shows simple payback results in 
years. 


Table 6. Simple Payback for Ohio (Years) 


  


Climate Zone Small Office Large Office
Stand-Alone 


Retail


Primary 


School
Small Hotel


Mid-Rise 


Apartment


All Building 


Types


4A ($1.722) ($1.967) ($1.266) ($1.990) $0.646 ($0.362) ($1.158)


5A ($1.701) ($1.975) ($1.297) ($1.973) $0.651 ($0.366) ($1.274)


State Average ($1.708) ($1.970) ($1.286) ($1.979) $0.649 ($0.364) ($1.225)


Climate Zone
Small 


Office 


Large 


Office


Stand-Alone 


Retail


Primary 


School


Small 


Hotel


Mid-Rise 


Apartment


All Building 


Types


4A Immediate Immediate Immediate Immediate 9.4 Immediate Immediate


5A Immediate Immediate Immediate Immediate 9.7 Immediate Immediate


State Average Immediate Immediate Immediate Immediate 9.6 Immediate Immediate
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3.0 Societal Benefits 


3.1 Benefits of Energy Codes 


It is estimated that by 2060, the world will add 2.5 trillion square feet of buildings, an area equal 
to the current building stock. As a building's operation and environmental impact is largely 
determined by upfront decisions, energy codes present a unique opportunity to assure savings 
through efficient building design, technologies, and construction practices. Once a building is 
constructed, it is significantly more expensive to achieve higher efficiency levels through later 
modifications and retrofits. Energy codes ensure that a building's energy use is included as a 
fundamental part of the design and construction process. Making this early investment in energy 
efficiency will pay dividends to residents of Ohio for years into the future. 


3.2 Greenhouse Gas Emissions 


The urban built environment is responsible for 75% of annual global greenhouse gas (GHG) 
emissions while buildings alone account for 39%.2 While carbon dioxide emissions represent the 
largest share of greenhouse gas emissions, building electricity use and on-site fossil fuel 
consumption also contribute to other emissions, two of which, methane (CH4) and nitrous oxide 
(N2O), are significant greenhouse gases in their own right.  


For natural gas combusted on site, emission metrics are developed using nationwide emission 
factors from U.S. Environmental Protection Agency publications for CO2, NOx, SO2, CH4 and 
N2O (EPA 2014). 


For electricity, marginal carbon emission factors are provided by the U.S. Environmental 
Protection Agency (EPA) AVoided Emissions and geneRation Tool (AVERT) version 3.0 (EPA 
2020). The AVERT tool forms the basis of the national marginal emission factors for electricity 
also published by EPA on its Greenhouse Gas Equivalencies Calculator website and are based 
on a portfolio of energy efficiency measures examined by EPA. AVERT is used here to provide 
marginal CO2 emission factors at the State level.3 AVERT also provides marginal emission 
factor estimates for gaseous pollutants associated with electricity production, including NOx and 
SO2 emissions. While not considered significant greenhouse gases, these are EPA tracked 
pollutants. The current analysis uses AVERT to provide estimates of corresponding emission 
changes for NOx and SO2 in physical units but does not monetize these. 


AVERT does not develop associated marginal emissions factors for CH4 or N2O. To provide 
estimates for the associated emission reductions for CH4 and N2O, this report uses emission 
factors separately provided through the U.S. Environmental Protection Agency (EPA) Emissions 


 
2 Architecture 2030, https://architecture2030.org/2030_challenges/2030-challenge 
3 AVERT models avoided emissions in 14 geographic regions of the 48 contiguous United States and 
includes transmission and distribution losses. Where multiple AVERT regions overlap a state’s 
boundaries, the emission factors are calculated based on apportionment of state electricity savings by 
generation across generation regions. The most recent AVERT 3.0 model uses EPA emissions data for 
generators from 2019. Note that AVERT estimates are based on marginal changes to demand and reflect 
current grid generation mix. Emission factors for electricity shown in Table 7 do not take into account long 
term policy or technological changes in the regional generation mix that can impact the marginal emission 
benefits from new building codes. 
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& Generation Resource Integrated Database (eGRID) dataset. eGRID is a comprehensive 
source of data on the environmental characteristics of almost all electric power generated in the 
United States and the emission characteristics for electric power generation for each of the 
above emissions can also be found aggregated down to the state level in eGRID (EPA 2021a). 
The summary emission factor data provided by eGRID does not provide marginal emission 
factors, but instead summarizes emission factors in terms of total generation emission factors 
and non-baseload generation emission factors. Non-baseload emission factors established in 
eGRID are developed based on the annual load factors for the individual generators tracked by 
the EPA (EPA 2021b). Because changes in building codes are unlikely to significantly impact 
baseload electrical generators, the current analysis uses the 2019 non-baseload emission 
factors established in eGRID by state to estimate CH4 or N2O emission reductions due to 
changes in electric consumption. 


Table 7 summarizes the marginal emission factors available from AVERT, eGRID and the EPA 
Greenhouse Gas Equivalencies Calculator. 


Table 7. Greenhouse Gas Emission Factors by Fuel Type 


GHG 
Electricity 


lb/MWh 
Natural Gas 
(lb/mmcf) 


CO2 1,567 120,000 


SO2 1.194 0.6 


NOX 0.774 96 


N2O 0.025 0.23 


CH4 0.175 2.3 


Table 8 shows the annual first year and projected 30-year energy cost savings. This table also 
shows first year and projected 30-year greenhouse gas (CO2, CH4, and N2O) emission 
reductions, in addition to NOx and SO2 reductions. 


Table 8. Societal Benefits of Standard 90.1-2019 


Statewide Impact First Year 30 Years Cumulative 


Energy cost savings, 2020$ 1,501,000 649,900,000 


CO2 emission reduction, Metric tons 13,250 9,239,000 


CH4 emissions reductions, Metric tons 1.35 938 


N2O emissions reductions, Metric tons 0.191 133 


NOx emissions reductions, Metric tons 6.99 4,875 


SOx emissions reductions, Metric tons 8.99 6,271 


 


3.3 Jobs Creation through Energy Efficiency 


Energy-efficient building codes impact job creation through two primary value streams: 


1. Dollars returned to the economy through reduction in utility bills and resulting increase in 
disposable income, and; 


2. An increase in construction-related activities associated with the incremental cost of 
construction that is required to produce a more energy efficient building. 
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When a building is built to a more stringent energy code, there is the long-term benefit of the 
ratepayer paying lower utility bills.  


• This is partially offset by the increased cost of that efficiency, establishing a relationship 
between increased building energy efficiency and additional investments in construction 
activity.  


• Since building codes are cost-effective, (i.e., the savings outweigh the investment), a 
real and permanent increase in wealth occurs that can be spent on other goods and 
services in the economy, just like any other income, generating economic benefits and 
creating additional employment opportunities. 


 
Table 9 shows the number of jobs created because of efficiency gains in Standard 90.1-2019. 


Table 9. Jobs Created from Standard 90.1-2019 


Statewide Impact First Year  30 Years Cumulative 


Jobs Created Reduction in Utility Bills 134 4,230 


Jobs Created Construction Related Activities 336 10,613 
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4.0 Overview of the Cost-Effectiveness Methodology 


This analysis was conducted by Pacific Northwest National Laboratory (PNNL) in support of the 
DOE Building Energy Codes Program. DOE is directed by federal law to provide technical 
assistance supporting the development and implementation of residential and commercial 
building energy codes. The national model energy codes – the International Energy 
Conservation Code (IECC) and ANSI/ASHRAE/IES Standard 90.1 – help adopting states and 
localities establish minimum requirements for energy-efficient building design and construction, 
as well as mitigate environmental impacts and ensure residential and commercial buildings are 
constructed to modern industry standards. 


The current analysis evaluates the cost-effectiveness of Standard 90.1-2019 relative to 
Standard 90.1-2016. The analysis covers six commercial building types. The analysis is based 
on the current prescriptive requirements of Standard 90.1. The simulated performance rating 
method is not in the scope of this analysis, as it is generally based on the core prescriptive 
requirements of Standard 90.1, and due to the unlimited range of building configurations that 
are allowed. Buildings complying via this path are generally considered to provide equal or 
better energy performance compared to the prescriptive requirements, as the intent of these 
paths is to provide additional design flexibility and cost optimization, as dictated by the builder, 
designer, and owner. 


The current analysis is based on the methodology by DOE for assessing building energy codes 
(Hart and Liu 2015). The LCC analysis perspective described in the methodology appropriately 
balances upfront costs with longer term consumer costs and savings and is therefore the 
primary economic metric by which DOE evaluates the cost-effectiveness of building energy 
codes. 


4.1 Cost‐Effectiveness  


DOE has established standard economic LCC cost‐effectiveness analysis methods in 
comparing Standard 90.1-2019 and Standard 90.1-2016, which are described in Methodology 
for Evaluating Cost-effectiveness of Commercial Energy Code Changes (Hart and Liu 2015). 
Under this methodology, two metrics are used: 


• Net LCC Savings: This is the calculation of the present value of energy savings minus the 
present value of non-energy incremental costs over a 30-year period. The costs include 
initial equipment and construction costs, maintenance and replacement costs, less the 
residual value of components at the end of the 30-year period. When net LCC is positive, 
the updated code edition is considered cost‐effective. 


• Simple Payback: While not a true cost‐effectiveness metric, simple payback is also 
calculated. Simple payback is the number of years required for accumulated annual energy 
cost savings to exceed the incremental first costs of a new code.  


Two cost scenarios are analyzed:  


• Scenario 1 represents publicly‐owned buildings, considers initial costs, energy costs, 
maintenance costs, and replacement costs without borrowing or taxes.  


• Scenario 2 represents privately‐owned buildings and includes the same costs as Scenario 1 
plus financing of the incremental first costs through increased borrowing with tax impacts 
including mortgage interest and depreciation deductions. Corporate tax rates are applied.  
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The cost‐effectiveness analysis compares the cost for new buildings meeting Standard 90.1‐
2019 versus new buildings meeting Standard 90.1‐2016. The analysis includes energy savings 
estimates from building energy simulations and LCC and simple payback calculations using 
standard economic analysis parameters. The analysis builds on work documented in Energy 
Savings Analysis: ANSI/ASHRAE/IES Standard 90.1‐2019 (DOE 2021), and the national cost‐
effectiveness analysis documented in National Cost‐effectiveness of ANSI/ASHRAE/IES 


Standard 90.1‐ 2019 (Tyler et al. 2021). 


4.2 Building Prototypes and Energy Modeling 


The cost‐effectiveness analysis uses six building types represented by six prototype building 
energy models. These six models represent the energy impact of five of the eight commercial 
principal building activities that account for 74% of the new construction by floor area covered 
by the full suite of 16 prototypes. These models provide coverage of the significant changes in 
ASHRAE Standard 90.1 from 2016 to 2019 and are used to show the impacts of the changes on 
annual energy usage. The prototypes represent common construction practice and include the 
primary conventional HVAC systems most commonly used in commercial buildings.4  


Each prototype building is analyzed for each of the climate zones found within the state. Using 
the U.S. DOE EnergyPlus software, the six building prototypes summarized in Table 10 are 
simulated with characteristics meeting the requirements of Standard 90.1‐2016 and then 
modified to meet the requirements of the next edition of the code (Standard 90.1‐2019). The 
energy use and energy cost are then compared between the two sets of models. 


Table 10. Building Prototypes 


Building Prototype Floor Area (ft²) Number of Floors 


Small Office 5,500 1 


Large Office 498,640 13 


Stand-Alone Retail 24,690 1 


Primary School 73,970 1 


Small Hotel 43,210 4 


Mid-Rise Apartment 33,740 4 


4.3 Climate Zones 


Climate zones are defined in ASHRAE Standard 169, as specified in ASHRAE Standard 90.1, 
and include eight primary climate zones in the United States, the hottest being climate zone 1 
and the coldest being climate zone 8. Letters A, B, and C are applied in some cases to denote 
the level of moisture, with A indicating humid, B indicating dry, and C indicating marine. Figure 3 
shows the national climate zones. For this state analysis, savings are analyzed for each climate 
zone in the state using weather data from a selected city within the climate zone and state, or 
where necessary, a city in an adjoining state with more robust weather data. 


 
4 More information on the prototype buildings and savings analysis can be found at 
www.energycodes.gov/development/commercial/90.1_models 







PNNL-31524 


Cost-Effectiveness of ASHRAE Standard 90.1-2019  11  


 


Figure 3. National Climate Zones 


4.4 Cost-Effectiveness Method and Parameters     


The DOE cost-effectiveness methodology accounts for the benefits of energy efficient building 
construction over a multi-year analysis period, balancing initial costs against longer term energy 
savings. DOE evaluates energy codes and code proposals based on LCC analysis over a multi-
year study period, accounting for energy savings, incremental investment for energy efficiency 
measures, and other economic impacts. The value of future savings and costs are discounted to 
a present value, with improvements deemed cost-effective when the net LCC savings (present 
value of savings minus cost) is positive. 


The U.S. DOE Building Energy Codes Program has established LCC analysis criteria similar to 
the method used for many federal building projects, as well as other public and private building 
projects (Fuller and Petersen 1995). The LCC analysis method consists of identifying costs (and 
revenues if any) and in what year they occur; then determining their value in today’s dollars 
(known as the present value). This method uses economic relationships about the time value of 
money. Money in-hand today is normally worth more than money received in the future, which is 
why we pay interest on a loan and earn interest on savings. Future costs are discounted to the 
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present based on a discount rate. The discount rate may reflect the interest rate at which money 
can be borrowed for projects with the same level of risk or the interest rate that can be earned 
on other conventional investments with similar risk. 


The LCC includes incremental initial costs, repairs, maintenance, and replacements. Scenario 2 
also includes loan costs and tax impacts including mortgage interest and depreciation 
deductions. The residual value of equipment (or other component such as roof membrane) that 
has remaining useful life at the end of the 30-year study period is also included for both 
scenarios. The residual value is calculated by multiplying the initial cost of the component by the 
years of useful life remaining for the component at year 30 divided by the total useful life, a 
simplified approach included in the Federal Energy Management Program (FEMP) LCC method 
(Fuller and Petersen 1995). A component will have zero residual value at year 30 only if it has a 
30-year life, or if it has a shorter than 30-year life that divides exactly into 30 years (for example, 
a 15-year life). 


The financial and economic parameters used for the LCC calculations are shown in Table 11. 







PNNL-31524 


Cost-Effectiveness of ASHRAE Standard 90.1-2019  13  


Table 11. LCC Economic Parameters 


Economic Parameter Scenario 1 Scenario 2 


Study Period – Years1  30 30 


Nominal Discount Rate2 3.10% 5.25% 


Real Discount Rate2  3.00% 3.34% 


Effective Inflation Rate3 0.10% 1.85% 


Electricity Prices4 (per kWh) $0.0941 $0.0941 


Natural Gas Prices4 (per therm) $0.5352 $0.5352 


Energy Price Escalation Factors5 Uniform present value factors Uniform present value factors 


Electricity Price UPV5 19.17 17.37 


Natural Gas Price UPV5 23.45 21.25 


Loan Interest Rate6  NA 5.25% 


Federal Corporate Tax Rate7 NA 21.00% 


State Corporate Tax Rate8  NA 0.00% 


Combined Income Tax Impact9 NA 21.00% 


State and Average Local Sales 
Tax10 


7.17% 7.17% 


State Construction Cost Index11 0.925 0.925 
1 A 30‐year study period captures most building components useful lives and is a commonly used study period for building project 


economic analysis. This period is consistent with previous and related national 90.1 cost‐effectiveness analysis. It is also 
consistent with the cost‐effectiveness analysis that was done for the residential energy code as described in multiple state reports 
and a summary report (Mendon et al. 2015). The federal building LCC method uses 25 years and the ASHRAE Standard 90.1 
development process uses up to 40 years for building envelope code improvement analysis. Because of the time value of money, 
results are typically similar for any study periods of 20 years or more. 
2 The Scenario 1 real and nominal discount rates are from the National Institute of Standards and Technology (NIST) 2019 annual 
update in the Report of the President’s Economic Advisors, Analytical Perspectives (referenced in the NIST 2019 annual 
supplement without citation) (Lavappa and Kneifel 2019). The Scenario 2 nominal discount rate is taken as the marginal cost of 
capital, which is set equal to the loan interest rate (see footnote 6). The real discount rate for Scenario 2 is calculated from the 
nominal discount rate and inflation. 
3 The Scenario 1 effective inflation rate is from the NIST 2019 annual update for the federal LCC method (Lavappa and Kneifel 


2019). The Scenario 2 inflation rate is the 30-year average Producer Price Index for non‐residential construction, June 1990 to 
June 2020 (Bureau of Labor Statistics 2021). 
4 Scenario 1 and 2 electricity and natural gas prices are state average annual prices for 2020 from the United States Energy 
Information Administration (EIA) Electric Power Monthly (EIA 2021a) and Natural Gas Monthly (EIA 2021b). 
5 Scenario 1 energy price escalation rates are from the NIST 2019 annual update for the FEMP LCC method (Lavappa and Kneifel 


2019). The NIST uniform present value (UPV) factors are multiplied by the first-year annual energy cost to determine the present 
value of 30 years of energy costs and are based on a series of different annual escalation rates for 30 years. Scenario 2 UPV 
factors are based on NIST UPVs with an adjustment made for the scenario difference in discount rates. 
6 The loan interest rate is estimated from multiple online sources listed in the references (Commercial Loan Direct 2021; Realty 


Rates 2021). 
7 The highest federal marginal corporate income tax rate is applied. 
8 The highest marginal state corporate income tax rate is applied from the Federation of Tax Administrators (FTA 2021). 
9 The combined tax impact is based on state tax being a deduction for federal tax and is applied to depreciation and loan interest.  
10 The combined state and average local sales tax is included in material costs in the cost estimate (Tax Foundation 2020). 
11 The state construction cost index is based on weighted city indices from the state (Means 2020b). 
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5.0 Detailed Energy Use and Cost  


On the following pages, specific detailed results for Ohio are included:  


• Table 12 shows the average energy rates used.  


• Table 13 shows the per square foot energy costs for Standard 90.1-2016 and Standard 
90.1-2019 and the cost savings from Standard 90.1-2019. 


• Table 14 shows the per square foot energy use for Standard 90.1-2016 and Standard 90.1-
2019 and the energy use savings from Standard 90.1-2019. 


• Tables 15.A and 15.B show the energy end use by energy type for each climate zone in the 
state. 


 


 


Table 12. Energy Rates for Ohio, Average $ per unit 


Electricity $0.0941 kWh 
Gas $0.5352 Therm 


Source: Energy Information 
Administration, annual average prices 
for 2020 (EIA 2021a,b) 
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Table 13.  Energy Cost Saving Results in Ohio, $ per Square Foot 


 
  


Climate Zone: 4A 5A


Code: 90.1-2016 90.1-2019 Savings 90.1-2016 90.1-2019 Savings


Small Office


Electricity $0.703 $0.663 $0.039 5.5% $0.715 $0.676 $0.039 5.5%


Gas $0.007 $0.008 $0.000 0.0% $0.009 $0.010 -$0.001 -11.1%


Totals $0.710 $0.671 $0.039 5.5% $0.724 $0.686 $0.038 5.2%


Large Office


Electricity $1.409 $1.361 $0.048 3.4% $1.414 $1.368 $0.047 3.3%


Gas $0.016 $0.015 $0.001 6.3% $0.019 $0.018 $0.001 5.3%


Totals $1.425 $1.377 $0.048 3.4% $1.434 $1.386 $0.048 3.3%


Stand-Alone Retail


Electricity $0.859 $0.776 $0.083 9.7% $0.862 $0.778 $0.084 9.7%


Gas $0.110 $0.116 -$0.006 -5.5% $0.130 $0.136 -$0.006 -4.6%


Totals $0.969 $0.892 $0.077 7.9% $0.991 $0.914 $0.078 7.9%


Primary School


Electricity $0.840 $0.786 $0.055 6.5% $0.839 $0.784 $0.054 6.4%


Gas $0.065 $0.063 $0.002 3.1% $0.073 $0.071 $0.002 2.7%


Totals $0.905 $0.849 $0.056 6.2% $0.912 $0.856 $0.056 6.1%


Small Hotel


Electricity $0.850 $0.782 $0.069 8.1% $0.859 $0.792 $0.067 7.8%


Gas $0.131 $0.131 $0.000 0.0% $0.134 $0.134 $0.000 0.0%


Totals $0.982 $0.913 $0.069 7.0% $0.992 $0.926 $0.067 6.8%


Mid-Rise Apartment


Electricity $0.939 $0.920 $0.019 2.0% $0.943 $0.925 $0.018 1.9%


Gas $0.018 $0.020 -$0.002 -11.1% $0.024 $0.027 -$0.003 -12.5%


Totals $0.956 $0.940 $0.017 1.8% $0.968 $0.952 $0.016 1.7%
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Table 14.  Energy Use Saving Results in Ohio, Energy Use per Square Foot 


 
  


Climate Zone: 4A 5A


Code: 90.1-2016 90.1-2019 Savings 90.1-2016 90.1-2019 Savings


Small Office


Electricity, kWh/ft
2


7.469 7.050 0.419 5.6% 7.601 7.188 0.413 5.4%


Gas, therm/ft
2


0.013 0.014 -0.001 -7.7% 0.017 0.018 -0.001 -5.9%


Totals, kBtu/ft
2


26.841 25.486 1.355 5.0% 27.634 26.327 1.307 4.7%


Large Office


Electricity, kWh/ft
2


14.973 14.467 0.506 3.4% 15.030 14.533 0.497 3.3%


Gas, therm/ft
2


0.030 0.028 0.001 3.3% 0.036 0.034 0.002 5.6%


Totals, kBtu/ft
2


54.060 52.226 1.833 3.4% 54.887 53.036 1.851 3.4%


Stand-Alone Retail


Electricity, kWh/ft
2


9.127 8.246 0.881 9.7% 9.157 8.266 0.891 9.7%


Gas, therm/ft
2


0.206 0.217 -0.011 -5.3% 0.242 0.254 -0.012 -5.0%


Totals, kBtu/ft
2


51.796 49.873 1.922 3.7% 55.490 53.634 1.856 3.3%


Primary School


Electricity, kWh/ft
2


8.932 8.348 0.584 6.5% 8.914 8.335 0.579 6.5%


Gas, therm/ft
2


0.121 0.118 0.003 2.5% 0.136 0.133 0.003 2.2%


Totals, kBtu/ft
2


42.545 40.263 2.283 5.4% 44.053 41.773 2.280 5.2%


Small Hotel


Electricity, kWh/ft
2


9.038 8.306 0.731 8.1% 9.124 8.416 0.707 7.7%


Gas, therm/ft
2


0.245 0.245 0.000 0.0% 0.250 0.250 0.001 0.4%


Totals, kBtu/ft
2


55.344 52.820 2.524 4.6% 56.162 53.692 2.470 4.4%


Mid-Rise Apartment


Electricity, kWh/ft
2


9.977 9.776 0.200 2.0% 10.023 9.827 0.196 2.0%


Gas, therm/ft
2


0.033 0.037 -0.004 -12.1% 0.046 0.051 -0.005 -10.9%


Totals, kBtu/ft
2


37.325 37.079 0.246 0.7% 38.771 38.640 0.131 0.3%







 


Cost-Effectiveness of ASHRAE Standard 90.1-2019   17  


Table 15.A. Annual Energy Usage for Buildings in Ohio in Climate Zone 4A 


 
  


Energy 


End-Use Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas


kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/


ft
2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr


ASHRAE 90.1-2016


Heating, Humidification 0.641 0.013 0.715 0.018 0.000 0.170 0.000 0.058 0.698 0.016 0.000 0.033


Cooling 0.682 0.000 1.648 0.000 1.400 0.000 1.327 0.000 1.575 0.000 0.750 0.000


Fans, Pumps, Heat Recovery 0.900 0.000 1.383 0.000 1.719 0.000 1.500 0.000 1.060 0.000 0.612 0.000


Lighting, Interior & Exterior 1.898 0.000 1.959 0.000 3.822 0.000 1.406 0.000 2.118 0.000 1.054 0.000


Plugs, Refrigeration, Other 2.439 0.000 9.269 0.000 2.186 0.000 4.602 0.046 3.587 0.092 4.209 0.000


Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.136 3.351 0.000


Total 7.469 0.013 14.973 0.030 9.127 0.206 8.932 0.121 9.038 0.245 9.977 0.033


ASHRAE 90.1-2019


Heating, Humidification 0.649 0.014 0.714 0.017 0.000 0.181 0.000 0.056 0.789 0.016 0.000 0.037


Cooling 0.642 0.000 1.531 0.000 1.305 0.000 1.252 0.000 1.467 0.000 0.720 0.000


Fans, Pumps, Heat Recovery 0.826 0.000 1.324 0.000 1.648 0.000 1.383 0.000 1.003 0.000 0.595 0.000


Lighting, Interior & Exterior 1.585 0.000 1.630 0.000 3.107 0.000 1.158 0.000 1.461 0.000 0.900 0.000


Plugs, Refrigeration, Other 2.438 0.000 9.269 0.000 2.186 0.000 4.458 0.046 3.587 0.092 4.209 0.000


Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.136 3.352 0.000


Total 7.050 0.014 14.467 0.028 8.246 0.217 8.348 0.118 8.306 0.245 9.776 0.037


Total Savings 0.419 -0.001 0.506 0.001 0.881 -0.011 0.584 0.003 0.731 0.000 0.200 -0.004


Mid-Rise ApartmentSmall Office Large Office Stand-Alone Retail Primary School Small Hotel
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Table 15.B. Annual Energy Usage for Buildings in Ohio in Climate Zone 5A 


 
  


Energy 


End-Use Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas


kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/


ft
2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr ft


2
·yr


ASHRAE 90.1-2016


Heating, Humidification 0.812 0.017 0.766 0.024 0.000 0.206 0.000 0.074 0.848 0.019 0.000 0.046


Cooling 0.671 0.000 1.650 0.000 1.374 0.000 1.290 0.000 1.517 0.000 0.741 0.000


Fans, Pumps, Heat Recovery 0.877 0.000 1.386 0.000 1.776 0.000 1.522 0.000 1.056 0.000 0.620 0.000


Lighting, Interior & Exterior 1.893 0.000 1.959 0.000 3.821 0.000 1.403 0.000 2.117 0.000 1.054 0.000


Plugs, Refrigeration, Other 2.439 0.000 9.269 0.000 2.186 0.000 4.602 0.046 3.587 0.092 4.209 0.000


Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.138 3.399 0.000


Total 7.601 0.017 15.030 0.036 9.157 0.242 8.914 0.136 9.124 0.250 10.023 0.046


ASHRAE 90.1-2019


Heating, Humidification 0.819 0.018 0.766 0.023 0.000 0.217 0.000 0.071 0.955 0.019 0.000 0.051


Cooling 0.634 0.000 1.529 0.000 1.279 0.000 1.226 0.000 1.415 0.000 0.713 0.000


Fans, Pumps, Heat Recovery 0.805 0.000 1.339 0.000 1.694 0.000 1.395 0.000 1.000 0.000 0.605 0.000


Lighting, Interior & Exterior 1.582 0.000 1.631 0.000 3.106 0.000 1.158 0.000 1.460 0.000 0.900 0.000


Plugs, Refrigeration, Other 2.439 0.000 9.269 0.000 2.186 0.000 4.458 0.046 3.587 0.092 4.209 0.000


Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.138 3.400 0.000


Total 7.188 0.018 14.533 0.034 8.266 0.254 8.335 0.133 8.416 0.250 9.827 0.051


Total Savings 0.413 -0.001 0.497 0.002 0.891 -0.012 0.579 0.003 0.707 0.001 0.196 -0.005


Small Office Large Office Stand-Alone Retail Primary School Small Hotel Mid-Rise Apartment
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Submitted Via Email to BBS@com.ohio.gov  

March 21, 2023 

Regina Hanshaw 

Executive Secretary 

Ohio Board of Building Standards 

P.O. Box 4009 

6606 Tussing Road 

Reynoldsburg, OH  43068 

 

RE: Supplemental Comments of the Responsible Energy Codes Alliance (RECA) 

Supporting the Adoption of the 2021 International Energy Conservation Code for 

Commercial and Multifamily Residential Buildings 

Dear Ms. Hanshaw, 

We are writing to re-submit and supplement comments that RECA1 submitted on July 

16, 2021 in support of Ohio’s adoption of the 2021 International Energy Conservation Code 

(IECC) for commercial and multifamily residential construction as part of the proposed update 

to the Ohio Building Code. Since we submitted those comments, additional analyses have 

provided further confirmation that the 2021 IECC will provide unprecedented energy and cost 

savings, job creation, and pollution reduction benefits for Ohioans.  

1. Energy Savings and Cost-Effectiveness 

The U.S. Department of Energy recently published an analysis that compares the 2021 

IECC commercial provisions to previous editions of the code, along with a comparison between 

the 2021 IECC and ASHRAE Standard 90.1-2019. The updated table below supplements a table 

we submitted in our 2021 comments, and it includes DOE’s most recent analyses of national 

average energy savings of the three most recent editions of the model energy codes for 

commercial construction. 

 
1 RECA is a broad coalition of energy efficiency professionals, regional efficiency organizations, product and 

equipment manufacturers, trade associations, and environmental organizations with expertise in the 

development, adoption, and implementation of building energy codes nationwide. 
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Model Code 

National Avg. Energy Cost 

Savings over previous 

model code 

 

National Avg. Energy 

Cost Savings over 

previous model code 

ASHRAE  90.1-2013 8.7%2 2015 IECC 11.5%3 

ASHRAE 90.1-2016 8.3%4 2018 IECC 5.3%5 

ASHRAE 90.1-2019 4.3%6 2021 IECC 10.6%7 

 

Because ASHRAE Standard 90.1-2019 is referenced in the 2021 IECC as an acceptable 

compliance alternative, by incorporating the provisions of the 2021 IECC into the Ohio 

Building Code, Ohio will be providing design professionals and builders two compliance 

paths—both of which will save energy and reduce the cost of owning and operating 

commercial buildings. Notably, DOE found that the 2021 IECC actually saves an 

additional 6.5% more energy as compared to Standard 90.1-2019.8  

For Ohio specifically, DOE found that privately-owned buildings constructed to 

ASHRAE Standard 90.1-2019 will save building owners $3.57-4.02/sq.ft. over the useful 

lifetime of the building.9 This analysis also found that ASHRAE Standard 90.1-2019 is cost-

 
2 See U.S. Dep’t of Energy, ANSI/ASHRAE/IES Standard 90.1-2013 Determination of Energy Savings: Quantitative 

Analysis, at iv (Aug. 2014), available at https://www.energycodes.gov/sites/default/files/documents/901-

2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf.  
3 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2015 IECC for Commercial Buildings, at 

vi (Aug. 2015), available at 

https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf.  
4 See U.S. Dep’t of Energy, Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2016, at iv (Oct. 2017), 

available at https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-

2016_Determination_TSD.pdf. 
5 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2018 IECC for Commercial Buildings, at 

vi (Dec. 2018), available at 

https://www.energycodes.gov/sites/default/files/documents/2018_IECC_Commercial_Analysis_Final.pdf.  
6 See U.S. Dep’t of Energy, Preliminary Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2019, at vi (Apr. 

2021), available at https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-

2019_Determination_TSD.pdf.  
7 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2021 IECC for Commercial Buildings, at 

ii (Sep. 2022), available at https://www.energycodes.gov/sites/default/files/2022-

09/2021_IECC_Commercial_Analysis_Final_2022_09_02.pdf. 
8 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2021 IECC for Commercial Buildings, at 

ii (Sep. 2022), available at https://www.energycodes.gov/sites/default/files/2022-

09/2021_IECC_Commercial_Analysis_Final_2022_09_02.pdf. 
9 See U.S. Dep’t of Energy, Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2019 for Ohio, at 2 (July 2021), 

available at https://www.energycodes.gov/sites/default/files/2021-07/Cost-

effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf.  
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3 
 

effective to the consumer within a reasonable period; in many cases, the payback period for 

the code improvements would be immediate. The following is a summary table from the DOE 

cost-effectiveness analysis10: 

 

These energy cost reductions will grow exponentially over time. DOE found that within the 

first year, the statewide impact of adopting ASHRAE Standard 90.1-2019 would provide 

1,501,000 in energy cost savings, and that over the next 30 years the savings would 

balloon to $649,900,000 statewide.11 Based on the parallel DOE analysis of the 2021 IECC, 

we expect the energy and cost savings to be even greater for users of the 2021 IECC 

commercial provisions. Regardless of the compliance path selected, the 2021 IECC will 

provide substantial energy and cost savings for Ohioans. 

2. Job Creation 

 Building efficiency not only benefits the owners and occupants of buildings, but will 

also spur additional economic activity and create jobs within Ohio. As part of its analysis of 

cost-effectiveness, U.S. DOE found that adopting ASHRAE Standard 90.1-2019 will result in a 

net increase in jobs. Improved building efficiency brings about a net increase in jobs in two 

ways: (1) through an increase in construction-related activities associated with the 

improvements contained in the latest codes; and (2) through a reduction in utility bills, 

which will result in an increase in disposable household income, which can be spent on other 

goods and services within the local economy. The following is a summary of DOE’s findings: 

Summary of U.S. DOE Analysis12 of Job Creation as Result of Ohio Adopting  

ASHRAE Std. 90.1-2019 (Statewide Avg Impacts) 

Statewide Impact First Year 30 Years 

Jobs Created – Reduction in Utility Bills 134 4,230 

Jobs Created – Construction Related Activities 336 10,613 

 
10 Id. at 5. 
11 Id. at 1. 
12 Id. at 1.   
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3. Pollution Reduction  

According to the U.S. Energy Information Administration, residential and commercial 

buildings account for about 40% of greenhouse gas emissions.13 By adopting the 2021 IECC 

(and by reference, ASHRAE Standard 90.1-2019), Ohio can move ahead and capture the 

important energy-saving and pollution-reducing improvements incorporated into the latest 

model energy codes. For Ohio specifically, DOE found that if the state adopts ASHRAE 

Standard 90.1-2019, CO2 emissions will be reduced by 9,239,000 metric tons over the first 

30 years.14 This is equivalent to eliminating the annual CO2 emissions of 2,009,000 

cars. 

Summary of U.S. DOE Analysis15 of GHG Comparing  

Current Ohio Building Code to ASHRAE Std. 90.1-2019 (Statewide Avg Impacts) 

Residential Commercial 

Model Code CO2 Reduction – 1 Year  CO2 Reduction – 30 Years 

ASHRAE Std. 90.1-2019  13,250 Metric Tons 9,239,000 Metric Tons 

Conclusion 

We continue to believe that the best path forward for Ohio is a clean adoption of the 

2021 IECC, including ASHRAE Standard 90.1-2019 as a referenced compliance option. Please 

contact us if you have any questions or would like to discuss how RECA can be of assistance. 

Sincerely, 

 

Eric Lacey 

RECA Chairman  

 
13 See Frequently Asked Questions (FAQs):  How Much Energy is Consumed in U.S. Buildings, U.S. Energy 

Infrastructure Admin., available at https://www.eia.gov/tools/faqs/faq.php?id=86&t=1s.  
14 See U.S. Dep’t of Energy, Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2019 for Ohio, at 2 (July 2021), 

available at https://www.energycodes.gov/sites/default/files/2021-07/Cost-

effectiveness_of_ASHRAE_Standard_90-1-2019-Ohio.pdf. 
15 Id.   
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Submitted Via Email 

July 16, 2021 

Regina Hanshaw 

Executive Secretary 

Ohio Board of Building Standards 

P.O. Box 4009 

6606 Tussing Road 

Reynoldsburg, OH  43068 

 

RE: Comments of the Responsible Energy Codes Alliance (RECA) Supporting the 

Adoption of the 2021 International Energy Conservation Code for Commercial and 

Multifamily Residential Buildings 

Dear Ms. Hanshaw, 

We understand that the Ohio Board of Building Standards is in the process of reviewing 

the 2021 International Building Code (IBC) for adoption as the Ohio Building Code. The 

Responsible Energy Codes Alliance supports the full adoption of the 2021 IBC, including 

Chapter 13, which would incorporate the 2021 International Energy Conservation Code (IECC) 

for commercial and multifamily residential construction. The 2021 version of the IECC is a 

clear and substantial improvement over the 2015 and 2018 versions of the IECC and will 

provide a range of energy efficiency, resiliency, and environmental benefits for the owners and 

occupants of commercial and multifamily residential buildings.  

The need for decisive action to reduce energy demands is clearer than ever before. 

Buildings are a significant source of energy use and emissions, and the 2021 IECC provides a 

solution focused on improving the energy performance of buildings that will save money, 

promote local job creation, and improve the state’s building infrastructure for generations to 

come. Updating Chapter 13 of the Ohio Building Code from the 2012 IECC to the 2021 IECC 

presents an important leadership opportunity that will place Ohio on the forefront of building 

efficiency. As a result, we recommend that the Board consider the full range of long-term 

benefits of adopting the 2021 IECC for commercial and multifamily residential buildings in the 

state. 
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Energy and Cost Savings  

The IECC is the most widely adopted model energy code for residential and 

commercial construction, and earlier versions have been adopted in Ohio and nearly every 

state that has a statewide energy code. For the last fifteen years, the IECC has improved in 

efficiency with every new edition, providing straightforward energy and cost savings for the 

owners of homes and commercial buildings, and providing an important policy tool for state 

and local governments to achieve energy efficiency goals.  

Like previous editions of the code, the 2021 IECC incorporates ASHRAE Standard 90.1 

by reference as a compliance option, providing additional flexibility for design professionals 

and builders without sacrificing energy efficiency. In accordance with federal law, the U.S. 

Department of Energy analyzes efficiency improvements in each edition of ASHRAE Standard 

90.1. The IECC commercial requirements are historically similar to Standard 90.1 in terms of 

overall efficiency, and the vast majority of states adopt the IECC (including the reference to 

Standard 90.1) and allow design professionals to use both codes. The table below 

summarizes DOE’s analyses of national average energy savings, showing that building 

owners and occupants stand to benefit from over 20% lower energy costs, on average, with 

the adoption of the three most recent editions of the model codes. 

Model Code 

National Avg. Energy Cost 

Savings over previous 

model code 

 

National Avg. Energy 

Cost Savings over 

previous model code 

ASHRAE  90.1-2013 8.7%1 2015 IECC 11.5%2 

ASHRAE 90.1-2016 8.3%3 2018 IECC 5.3%4 

ASHRAE 90.1-2019 4.3%5 2021 IECC Not yet released 

 
1 See U.S. Dep’t of Energy, ANSI/ASHRAE/IES Standard 90.1-2013 Determination of Energy Savings: Quantitative 

Analysis, at iv (Aug. 2014), available at https://www.energycodes.gov/sites/default/files/documents/901-

2013_finalCommercialDeterminationQuantitativeAnalysis_TSD.pdf.  
2 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2015 IECC for Commercial Buildings, at 

vi (Aug. 2015), available at 

https://www.energycodes.gov/sites/default/files/documents/2015_IECC_Commercial_Analysis.pdf.  
3 See U.S. Dep’t of Energy, Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2016, at iv (Oct. 2017), 

available at https://www.energycodes.gov/sites/default/files/documents/02202018_Standard_90.1-

2016_Determination_TSD.pdf. 
4 See U.S. Dep’t of Energy, Energy and Energy Cost Savings Analysis of the 2018 IECC for Commercial Buildings, at 

vi (Dec. 2018), available at 

https://www.energycodes.gov/sites/default/files/documents/2018_IECC_Commercial_Analysis_Final.pdf.  
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By adopting the 2021 IECC, Ohio can capture the important energy-saving improvements 

incorporated into the 2015, 2018, and 2021 versions of the IECC. 6 

State-Specific Weakening Amendments 

 As noted earlier, in the most recent update to Chapter 13 of the Ohio Building Code, 

several state-specific weakening amendments were adopted, leaving the statewide code 

short of its full potential for energy and cost savings. Weakening amendments make the code 

less efficient by watering down specific code requirements and substituting requirements 

from previous codes for more up-to-date provisions. The IECC has undergone a considerable 

number of interrelated changes since the 2012 edition, so carrying forward the current Ohio 

amendments could create conflicts (in addition to lost energy savings).  

The most straightforward approach to address such potential amendments in this 

code update would be to start with a clean slate by eliminating all state-specific amendments 

at the start and then add back only the administrative amendments necessary to align 

section numbers and other necessary state amendments. If substantive amendments are to 

be considered, each such amendment to the model code should be carefully analyzed to 

determine if it is an improvement to the 2021 IECC. In our view, only improvements should 

be adopted and incorporated into Chapter 13 of the Ohio Building Code. For example, the 

current amendment to Section 1301.2 allows new multifamily residential buildings to be air 

leakage tested to ≤4 ACH50, whereas the IECC has required these buildings to be tested to ≤3 

ACH50 since the 2012 edition. In Ohio’s varying climate conditions, tighter envelopes 

provide energy savings and comfort benefits for occupants. And since the current 

requirement has been in place for several years now, we expect that builders could easily 

achieve improved air tightness levels in the next edition of the code. We recommend that 

Ohio adopt the air tightness testing requirement and other improvements as they are 

published in the 2021 IECC so that owners and occupants of these buildings can enjoy the full 

benefits of the latest model energy codes.  

Broad Support for the 2021 IECC 

Like previous versions of the IECC, the 2021 edition was developed with the direct 

input of the nation’s leading architects, building code officials, builders, manufacturers, 

environmental groups, and sustainability experts in a consensus-based code development 

 
5 See U.S. Dep’t of Energy, Preliminary Energy Savings Analysis: ANSI/ASHRAE/IES Standard 90.1-2019, at vi (Apr. 

2021), available at https://www.energycodes.gov/sites/default/files/documents/20210407_Standard_90.1-

2019_Determination_TSD.pdf.  
6 For an estimate of energy and carbon savings associated with the latest model energy codes, download the 

Building Energy Codes Emissions Calculator at https://www.imt.org/resources/building-energy-codes-

emissions-calculator/.  
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process. During this process, the efficiency improvements proposed for the 2021 IECC were 

endorsed by a broad range of organizations, including mayors, code officials, state energy 

officials, sustainability directors, and other governmental representatives from every region 

of the U.S. For example, the U.S. Conference of Mayors unanimously adopted a Resolution 

endorsing proposals that would achieve a 10% improvement in the 2021 IECC, finding that:  

“… building energy codes, by setting minimum efficiency requirements for all 

newly constructed and renovated residential, multi-family, and commercial 

buildings, provide measurable and permanent energy savings and carbon 

emissions reductions over the century-long life spans of these buildings …”7  

The 2021 IECC is the result of voting by governmental members who participated directly in 

the ICC process. These members voted in record numbers to improve almost every aspect of 

the IECC, paving the way for a more efficient, more sustainable future.  

The 2021 IECC contains reasonable energy-saving improvements for the entire 

building, including: 

• Improved building envelopes, providing year-round energy savings and comfort for 

occupants; 

• Improved requirements for verification, certificates, and other consumer protections; 

• More efficient mechanical and lighting systems and automated controls designed with 

occupant health and safety in mind; 

• Additional flexibility for builders and design professionals to optimize their design 

choices without reducing efficiency;  

• Improved resilience, protecting occupants from environmental and climate-related 

risks and helping protect the investment of building owners; and 

• A framework for jurisdictions to customize efficiency and net-zero requirements to 

adapt the IECC to meet energy and climate goals. 

Delaying the adoption of potential efficiency improvements in the energy code could 

also have significant long-lasting negative consequences. Buildings constructed today are 

expected to last 70 years or more, and the vast majority of features that affect efficiency will 

be chosen and set in place at construction. The failure to grasp the opportunity to build more 

efficient buildings at the outset is a tremendous loss; any delay in adoption will result in the 

 
7 See U.S. Conference of Mayors, Meeting Mayors’ Energy and Climate Goals by Putting America’s Model Energy 

Code on a Glide Path to Net Zero Energy Buildings by 2050, USCM Resolution 59 (July 1, 2019) (emphasis added), 

available at https://energyefficientcodes.org/wp-content/uploads/2019-07-1-Putting-the-IECC-on-a-Glide-

Path-to-Net-Zero-Energy-Buildings-by-2050.pdf.  
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construction of buildings with less efficiency, a condition that will last for many years and 

possibly for the life of such buildings. The owners and occupants of commercial and 

multifamily residential buildings depend on the state to regulate buildings in a way that 

optimizes energy and cost savings and that will be consistent with Ohio’s long-term energy 

goals. The 2021 IECC provides a consensus-driven, adaptable blueprint for Ohio’s future. 

Conclusion 

RECA’s members and supporters have been involved in energy code development and 

adoption for decades, and we offer our assistance and experience as you work to maximize 

building energy efficiency. Please contact us if you have any questions or would like to 

discuss how RECA can be of assistance. 

Sincerely, 

 

Eric Lacey 

RECA Chairman  
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RECA is a broad coalition of energy efficiency professionals, regional efficiency organizations, 

product and equipment manufacturers, trade associations, and environmental organizations 

with expertise in the development, adoption, and implementation of building energy codes 

nationwide. RECA is dedicated to improving the energy efficiency of homes throughout the 

U.S. through greater use of energy efficient practices and building products. It is administered 

by the Alliance to Save Energy, a non-profit coalition of business, government, environmental 

and consumer leaders that supports energy efficiency as a cost-effective energy resource under 

existing market conditions and advocates energy-efficiency policies that minimize costs to 

society and individual consumers. Below is a list of RECA Members that endorse these 

comments. 

 

Air Barrier Association of America 

Alliance to Save Energy  

American Chemistry Council 

American Council for an Energy-Efficient Economy 

CertainTeed LLC 

EPS Industry Alliance 

Extruded Polystyrene Foam Association 

Institute for Market Transformation           

Johns Manville Corporation 

Knauf Insulation 

National Fenestration Rating Council 

Natural Resources Defense Council 

North American Insulation Manufacturers Association 

Owens Corning 

Polyisocyanurate Insulation Manufacturers Association  
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Summary 
The U.S. Department of Energy (DOE) Building Energy Codes Program supports the 
development and implementation of building energy codes and standards, which set minimum 
requirements for the energy-efficient design and construction of new and renovated buildings, 
consequently reducing energy use and providing related environmental benefits over the lives of 
buildings. As required by federal statute (42 U.S.C. 6833), DOE recently issued a determination 
that ANSI/ASHRAE/IES1 Standard 90.1-2019 would achieve greater energy efficiency in 
buildings compared to the 2016 edition of the standard. In support of DOE’s determination, 
Pacific Northwest National Laboratory (PNNL) conducted an energy savings analysis for 
Standard 90.1-2019 (DOE 2021). While Standard 90.1 is the national model energy standard for 
commercial buildings (42 U.S.C. 6833), many states have historically adopted the International 
Energy Conservation Code (IECC) for both residential and commercial buildings.  

This report provides an assessment as to whether new buildings constructed to the commercial 
energy efficiency provisions of the 2021 IECC would save energy and energy costs as 
compared to the 2018 IECC. The Commercial Energy Efficiency chapter in the 2021 IECC 
allows users to either follow the provisions in the IECC or use Standard 90.1-2019 as an 
alternative compliance path. As such, PNNL also compared the energy performance of the 2021 
IECC with the corresponding Standard 90.1-2019 to help states and local jurisdictions make 
informed decisions regarding model code adoption. 

The analysis builds on previous work completed by PNNL that assessed the energy 
performance of the 2018 IECC compared to the 2015 edition of the IECC (Zhang et al. 2018). 
For this analysis, PNNL first reviewed all code changes from the 2018 to 2021 IECC and 
identified those having a quantifiable impact on energy. These changes were then implemented 
in a suite of 16 prototype building models covering all 16 climate zones in the United States. 
This results in a total of 512 building models – 256 models each for the 2018 and 2021 editions 
of the IECC. Prototype models for the 2021 IECC were developed by implementing code 
changes to the 2018 IECC models. The 16 prototype building models represent approximately 
75% of the total floor area of new commercial construction in the United States, including multi-
family buildings more than three stories tall.  

Whole-building energy simulations were conducted using DOE’s EnergyPlus Version 9.0.1 
(DOE 2018) building simulation software. The resulting energy use from the complete suite of 
512 simulation runs was converted to site energy use intensity (EUI, or energy use per unit floor 
area), source EUI, energy cost index (ECI), and carbon emissions for each simulation. For each 
prototype, the resulting EUIs and ECIs in each climate zone were weighted to calculate the 
aggregate national level site EUI, source EUI, ECI, and carbon emissions. Weighting factors 
were developed using commercial construction data and are based on new construction floor 
area of the different building types in each climate zone. Finally, the energy indexes were 
aggregated across building types to the national level using the same weighting data. 

Overall, the 2021 edition of the IECC results in site energy savings of 12.1% at the aggregate 
national level compared to the 2018 IECC edition. In addition, on a national weighted average 
basis, the 2021 IECC is 6.5% more efficient for site energy use than Standard 90.1-2019 (see 
Appendix B in this report for the full comparison of the 2021 IECC and Standard 90.1-2019). 

 
1 ANSI – American National Standards Institute; ASHRAE – American Society of Heating, Refrigerating, 
and Air-Conditioning Engineers; IES – Illuminating Engineering Society (previously identified as the 
Illuminating Engineering Society of North America, IESNA)   
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Savings from the 2018 to 2021 IECC vary significantly by prototype and climate. This is 
expected because code requirements differ by building type and climate.  

A few high-impact changes resulting in significant energy savings are listed below: 

• Envelope:  
– Air leakage testing (C402.5) 
– Operable openings interlocking with HVAC systems (C402.5.11) 

• HVAC:  
– Demand controlled ventilation (C403.7.1)  
– Data center mechanical load components (C403.1.2) 
– Heating and cooling equipment efficiencies (C403.3.2) 

• Lighting and receptacle loads:  
– Lighting power allowance reduction (C405.3.2) 
– Automatic control of receptacle loads (C405.11) 
– Secondary sidelit area daylighting control (C405.2.4) 

• Additional efficiency requirements:  
– Lighting power reduction (C406.3) 
– Heating and cooling efficiencies (C406.2) 
– Heat pump water heaters (C406.7.4) 
– Infiltration reduction (C406.9). 

Table ES.1 provides a high-level summary of differences between the 2018 IECC and the 2021 
IECC, in terms of EUI, ECI and emissions.  The analysis shows an estimated site energy 
savings of 12.1% and energy cost savings of 10.6% on a national aggregated basis. Figure 
ES.1 illustrates the national weighted savings between the 2018 IECC and the 2021 IECC for all 
metric types and for each prototype.  

Table ES.1. Energy and Emission Savings between the 2018 and 2021 IECC 

 Site EUI 
kBtu/ft2-yr 

Source EUI 
kBtu/ft2-yr 

Site ECI 
$/ft2-yr 

Emissions 
ton/ksf-yr 

2018 IECC National Weighted 51.1 118.7 1.32 8.24 

2021 IECC National Weighted 44.9 106.1 1.18 7.40 

National Weighted Savings 12.1% 10.6% 10.6% 10.2% 

Minimum Building Type Savings 2.9% 1.8% 1.6% 1.6% 

Maximum Building Type Savings 28.7% 21.4% 21.3% 20.3% 
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Figure ES.1. National Average Energy, Cost and Emissions Savings for all IECC Prototypes 
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Acronyms and Abbreviations 
AEO Annual Energy Outlook 
ANSI American National Standards Institute 
ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning 

Engineers 
BECP Building Energy Codes Program 
Btu/h British thermal unit(s) per hour 
CBECS Commercial Building Energy Consumption Survey 
CFM cubic feet per minute 
CFR Code of Federal Regulations 
CO2 carbon dioxide  
DCV demand control ventilation 
DOE U.S. Department of Energy 
ECI energy cost index 
ECPA Energy Conservation and Production Act 
EIA Energy Information Administration 
EMS energy management system 
EPA U.S. Environmental Protection Agency  
ERE energy recovery effectiveness  
ERR energy recovery ratio 
ERV energy recovery ventilator 
EUI energy use intensity 
ft2 square feet 
hp horsepower 
HPWH heat pump water heater 
HSPF Heating Seasonal Performance Factor 
HVAC heating, ventilation, and air-conditioning 
ICC International Code Council 
IECC International Energy Conservation Code 
IEER Integrated Energy Efficiency Ratio 
IES Illuminating Engineering Society 
INOCT installed nominal operating cell temperature 
in wc inches of water column differential pressure 
ITE information technology equipment 
kBtu/ft2-yr thousand British thermal unit(s) per square foot per year 
kBtu/h thousand British thermal unit(s) per hour 
ksf thousand square feet 
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kWh kilowatt hour(s) 
LPD lighting power density 
MLC mechanical load component 
PNNL Pacific Northwest National Laboratory 
OA outside air 
SEER Seasonal Energy Efficiency Ratio 
SHGC solar heat gain coefficient 
supp supplemental heater 
SWH service water heating 
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USC United States Code 
VAV variable air volume 
WWR window-to-wall ratio 
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1.0 Introduction 
The U.S. Department of Energy (DOE) Building Energy Codes Program supports the 
development and implementation of building energy codes and standards, which set minimum 
requirements for energy-efficient design and construction for new and renovated buildings, 
consequently reducing energy use and providing related environmental impacts for the lives of 
buildings.  

As required by federal statute (42 U.S.C. 6833), DOE recently issued a determination that 
ANSI/ASHRAE/IES1 Standard 90.1-2019 would achieve greater energy efficiency in buildings 
subject to the code compared to the 2016 edition of the standard.2 Pacific Northwest National 
Laboratory (PNNL) conducted an energy savings analysis for Standard 90.1-2019 in support of 
the determination (DOE 2021). While Standard 90.1 is the national model energy standard for 
commercial buildings (42 U.S.C. 6833), many states adopt the full suite of International Codes, 
and thus also adopt the International Energy Conservation Code (IECC), which includes energy 
conservation requirements for both residential and commercial buildings. Of the 42 states with 
statewide commercial building energy codes currently, 33 use a version of the IECC (BECP 
2022). The Commercial Energy Efficiency chapter of the 2021 IECC (International Code 
Council, ICC 2021) allows users to either follow the provisions in the IECC or use Standard 
90.1-2019 as an alternative compliance path. This report provides an assessment as to whether 
new buildings constructed to the commercial energy efficiency provisions of the 2021 IECC 
would save energy and energy costs compared to the 2018 IECC (ICC 2018). Because PNNL 
used the same methodology for both the 2021 IECC analysis and the previous Standard 90.1-
2019 analysis, comparisons between the estimated energy performance of the 2021 IECC and 
that of its referenced Standard 90.1-2019 are presented in Appendix B of this report. The goal of 
this comparison is to help states and local jurisdictions make informed decisions regarding 
model code adoption. 

This report documents the approach and results for PNNL’s analysis for energy and energy cost 
savings of the 2021 IECC for commercial buildings. PNNL first reviewed all code changes from 
the 2018 to 2021 IECC and identified those having a quantifiable impact. PNNL then compared 
two suites of building prototypes, each suite complying with one edition of the IECC. Each suite 
consists of 256 building prototypes; a combination of 16 building prototypes in all 16 U.S. 
climate zones. The 2018 IECC prototypes were taken from PNNL’s previous analysis of the 
energy performance of the 2018 IECC compared to its previous edition, which was documented 
in Energy and Energy Cost Savings Analysis of the 2018 IECC for Commercial Buildings 
(Zhang et al. 2018), referred to here as Analysis of the 2018 IECC.  

The remainder of this report is organized in three sections. Section 2.0 summarizes the general 
development and methodology related to the building prototypes and simulation for energy use 
and cost. The same methodology was applied in the previous Analysis of the 2018 IECC and 
the Standard 90.1-2019 determination (DOE 2021). Section 3.0 describes how PNNL developed 
the 2021 IECC prototypes using the 2018 IECC prototypes as the basis. Finally, Section 4.0 
summarizes the results of the comparison of the two editions of the IECC. Appendix A 
summarizes the identified code changes between the 2018 and 2021 IECC (with quantified 

 
1 ANSI – American National Standards Institute; ASHRAE – American Society of Heating, Refrigerating, 
and Air-Conditioning Engineers; IES – Illuminating Engineering Society (previously identified as the 
Illuminating Engineering Society of North America, IESNA) 
2 For more information on the DOE Determination of energy savings, see 
http://www.energycodes.gov/development/determinations. 
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energy impacts) and identifies which building prototypes are impacted by each change. 
Appendix B provides energy and energy cost comparisons between Standard 90.1-2019 and 
the 2021 IECC. 
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2.0 Methodology 
To support the development and implementation of building energy codes, PNNL researchers 
have developed building prototypes that comply with various editions of model energy codes 
including both Standard 90.1 and the IECC. These building prototypes represent the majority of 
new commercial building stock and were developed using DOE’s EnergyPlus Version 9.0.1 
building energy simulation software (DOE 2018). The results allow comparison of the national 
weighted average savings of one code to its earlier edition and the relative performance 
differences between the codes. This section summarizes the general methodology used for this 
2021 IECC analysis, which is consistent with that used for the Analysis of the 2018 IECC. 

2.1 Building Prototypes  

For this analysis, PNNL used a suite of building prototypes (DOE and PNNL 2022) representing 
the first seven principal building activities in the Commercial Buildings Energy Consumption 
Survey (CBECS; EIA 2003). These seven principal building activities represent 76% of the 
energy usage of all commercial buildings. In addition, two multifamily prototypes (Mid-Rise and 
High-Rise Apartments), which are not included in CBECS, were added into the suite of 
prototypes because they are also regulated by the commercial provisions of the IECC. Table 2.1 
shows the seven principal activities as defined in CBECS and the added apartment activity. 
These building activities were further divided into 16 building prototypes, which are listed in 
Table 2.1 along with their floor area. Together, these prototypes represent 75% of new 
construction floor area in the United States (Lei et al. 2020). Detailed descriptions of the 
prototypes and enhancements are documented in Thornton et al. (2011) and Goel et al. (2014). 
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Table 2.1. Commercial Prototype Building Models 

Building Type Prototype Building Floor Area 
(ft2) 

Floor Area 
(%) 

Office 
Small Office 5,502 3.8% 

Medium Office 53,628 5.0% 
Large Office 498,588 3.9% 

Retail 
Stand-Alone Retail 24,692 10.9% 

Strip Mall 22,500 3.7% 

Education 
Primary School 73,959 4.8% 

Secondary School 210,887 10.9% 

Healthcare 
Outpatient Health Care 40,946 3.4% 

Hospital 241,501 4.5% 

Lodging 
Small Hotel 43,202 1.6% 
Large Hotel 122,120 4.2% 

Warehouse Non-Refrigerated 
Warehouse 52,045 18.6% 

Food Service 
Quick-Service Restaurant 2,501 0.3% 
Full-Service Restaurant 5,502 1.0% 

Apartment 
Mid-Rise Apartment 33,741 13.7% 
High-Rise Apartment 84,360 9.6% 

Total   100% 

2.2 Climate Zones 

The 2021 IECC includes nine climate zones (0 through 8) and three moisture regimes (marine, 
dry, and humid). Each combination of climate zone and moisture regime defines a climate 
subzone, resulting in 16 climate subzones in the United States, which are the same as those 
defined in ASHRAE Standard 169-2013, Climatic Data for Building Design Standards (ASHRAE 
2013), which assigns U.S. counties to climate zones, as shown in Figure 2.1. There are 
currently no counties in the U.S. assigned to Climate Zones 0A, 0B, or 1B. 

164



 

Methodology 5 
 

 
Figure 2.1. United States Climate Zone Map (ASHRAE 2013) 

For this analysis, a specific climate location (city) was selected as a representative of each of 
the 16 climate/moisture zones found in the United States. These are consistent with 
representative cities approved by the ASHRA E 90.1 Standing Standard Project Committee 
(SSPC) for setting the criteria for Standard 90.1-2019. One change from the 2018 IECC 
analysis is that climate zone 1A is now represented by Miami, Florida instead of Honolulu, 
Hawaii. 

The 16 cities used in the current analysis are: 

• 1A: Miami, Florida (very hot, humid) 

• 2A: Tampa, Florida (hot, humid) 

• 2B: Tucson, Arizona (hot, dry) 

• 3A: Atlanta, Georgia (warm, humid) 

• 3B: El Paso, Texas (warm, dry) 

• 3C: San Diego, California (warm, marine) 

• 4A: New York, New York (mixed, humid) 

• 4B: Albuquerque, New Mexico (mixed, 
dry) 

• 4C: Seattle, Washington (mixed, marine) 

• 5A: Buffalo, New York (cool, humid) 

• 5B: Denver, Colorado (cool, dry) 

• 5C: Port Angeles, Washington (cool, 
marine) 

• 6A: Rochester, Minnesota (cold, humid) 

• 6B: Great Falls, Montana (cold, dry) 

• 7: International Falls, Minnesota (very 
cold) 

• 8: Fairbanks, Alaska (subarctic)  
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2.3 Comparison Metrics and Construction Weights 

Annual electricity and natural gas energy use in each building prototype were simulated across 
256 buildings, a combination of 16 prototypes in all 16 U.S. climate zones. The simulated site 
energy use is utility electricity and natural gas delivered to and used at the building site. The site 
energy use was converted to site energy use intensity (site EUI, or energy use per unit floor 
area). Results are also presented in terms of source energy consumption at the level of the 
power generation facility, site energy cost, and carbon emission reductions. Conversion factors 
are described in the following paragraphs. 

The electric energy source conversion factor of 9,707 Btu/kWh was calculated using Table 21 
from EIA’s Annual Energy Outlook (AEO) 2022 (EIA 2022) as follows: 

• Delivered commercial electricity, 2021: 4.50 quads 

• Commercial electricity related losses, 2021: 8.30 quads 

• Total commercial electric energy use, 2021: 12.80 quads 

• Commercial electric source ratio, U.S. 2021: 2.84 

• Source electric energy factor2 (3,413 Btu/kWh site): 9,707 Btu/kWh   

Natural gas EUIs in the prototype buildings were converted to source energy using a factor of 
1.094 Btu of source energy per Btu of site natural gas use, based on the 2021 national energy 
use estimate shown in Table 2 of the AEO 2022 as follows: 

• Delivered total natural gas, 2021:  28.41 quads 

• Natural gas used in well, field, and pipeline: 2.66 quads 

• Total gross natural gas use, 2021: 31.06 quads 

• Total natural gas source ratio, U.S. 2021: 1.094 Btu source/Btu site 

• Source natural gas energy factor (100,000 Btu/therm site): 109,400 Btu/therm 

To calculate the energy cost, PNNL relied on national average commercial building energy 
prices based on EIA statistics for 2021 in Table 3, “Energy Prices by Sector and Source,” of the 
AEO 2022 for commercial sector natural gas and electricity of: 

• $0.1132/kWh of electricity 

• $8.74 per 1000 cubic feet ($0.843/therm) of natural gas.  

PNNL recognizes that actual energy costs will vary somewhat by building type within a region, 
and even more between regions. However, the use of national average figures sufficiently 
illustrates energy cost savings and the effect on energy efficiency in commercial buildings. The 
same methodology was used for the DOE determination for Standard 90.1-2019 (DOE 2021). 

Carbon emissions in the quantitative analysis are based on the source energy consumption on 
a national scale. Carbon emission metrics are provided by the U.S. Environmental Protection 

 
1 Available at https://www.eia.gov/outlooks/aeo/. 
2 The final conversion value is calculated using the full seven-digit values available in Table 2 of AEO 
2022. Other values shown in the text are rounded. 
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Agency (EPA) Greenhouse Gas Equivalencies Calculator.1 The EPA greenhouse calculator 
reports the national marginal carbon emission conversion factor for electricity at 7.07 x 10-4 
metric tons carbon dioxide (CO2)/kWh. For natural gas, the carbon emission conversion factor is 
0.0053 metric tons CO2/therm. Table 4.2 summarizes the carbon emission factors. For a 
detailed discussion of the estimates of the monetized benefits of carbon emission reductions 
due to implementation of commercial model energy codes see Tyler et al. (2021). 

Weighting factors that allow aggregation of the energy impact from an individual building and 
climate zone level to the national level were developed from construction data purchased from 
McGraw Hill. Details of the development are further discussed in a PNNL report (Lei et al. 
2020). New construction weights were determined for each building type in each climate zone 
based on the county-climate zone mapping from ASHRAE Standard 169-2013. Table 2.2 lists 
the weighting factors assigned to each prototype in all 16 U.S. climate zones.  

 
1 See the EPA webpage at https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 
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Table 2.2. Relative Construction Volume Weights for 16 Prototype Buildings by Climate Zone (percent) 

Building Type 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 
Weights 
by Bldg 
Type 

Large Office 0.11 0.54 0.07 0.54 0.26 0.23 1.13 0.00 0.24 0.48 0.15 0.00 0.09 0.00 0.01 0.00 3.86 

Medium Office 0.14 0.78 0.19 0.73 0.45 0.16 0.95 0.03 0.17 0.88 0.31 0.00 0.17 0.03 0.02 0.00 5.01 

Small Office 0.11 0.77 0.15 0.70 0.27 0.05 0.58 0.03 0.09 0.67 0.21 0.00 0.13 0.02 0.02 0.00 3.80 

Stand-Alone Retail 0.29 1.79 0.31 1.78 0.85 0.12 1.92 0.08 0.26 2.37 0.54 0.01 0.49 0.06 0.06 0.01 10.94 

Strip Mall 0.16 0.63 0.14 0.70 0.42 0.09 0.66 0.02 0.09 0.61 0.12 0.00 0.06 0.01 0.01 0.00 3.71 

Primary School 0.13 0.98 0.12 0.94 0.36 0.04 0.88 0.03 0.12 0.77 0.23 0.00 0.16 0.05 0.02 0.00 4.83 

Secondary School 0.26 1.86 0.19 2.16 0.77 0.14 1.98 0.07 0.27 2.18 0.51 0.01 0.37 0.09 0.06 0.01 10.92 

Hospital 0.09 0.75 0.11 0.63 0.32 0.10 0.92 0.03 0.13 0.95 0.23 0.01 0.20 0.03 0.03 0.00 4.52 

Outpatient Health Care 0.05 0.54 0.09 0.53 0.17 0.04 0.62 0.02 0.10 0.80 0.20 0.00 0.18 0.03 0.03 0.00 3.42 

Full-Service Restaurant 0.03 0.18 0.03 0.17 0.08 0.01 0.16 0.01 0.02 0.19 0.04 0.00 0.03 0.00 0.00 0.00 0.97 
Quick-Service 
Restaurant 0.01 0.07 0.01 0.06 0.02 0.00 0.06 0.00 0.00 0.07 0.02 0.00 0.01 0.00 0.00 0.00 0.33 

Large Hotel 0.18 0.71 0.10 0.56 0.55 0.09 0.82 0.02 0.13 0.65 0.19 0.00 0.14 0.04 0.02 0.00 4.22 

Small Hotel 0.03 0.30 0.02 0.27 0.11 0.02 0.30 0.01 0.03 0.27 0.10 0.00 0.08 0.03 0.02 0.00 1.59 
Non-Refrigerated 
Warehouse 0.53 3.53 0.63 2.77 2.23 0.18 3.69 0.05 0.54 3.14 0.82 0.00 0.37 0.03 0.04 0.00 18.56 

High-Rise Apartment 1.44 1.19 0.08 0.57 0.63 0.29 3.26 0.00 0.49 1.36 0.19 0.00 0.11 0.01 0.00 0.00 9.64 

Mid-Rise Apartment 0.36 2.24 0.27 1.78 1.18 0.49 3.02 0.03 0.71 2.22 0.73 0.01 0.57 0.05 0.04 0.00 13.69 

Weights by Zone 3.94 16.85 2.52 14.89 8.67 2.06 20.94 0.43 3.39 17.60 4.59 0.05 3.17 0.49 0.38 0.03 100.00 
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3.0 2021 IECC Building Prototype Development 
The starting point for the 2021 prototypes was the 2018 prototypes that were developed for the 
Analysis of the 2018 IECC (Zhang et al. 2018). PNNL reviewed all code changes from the 2018 
to 2021 IECC. In this section, PNNL compares code changes in commercial energy efficiency 
provisions between the 2018 and 2021 IECC and documents how they were implemented in the 
2021 IECC prototypes and modeled in EnergyPlus.  

3.1 Review of Code Changes 

Chapter 4 Commercial Energy Efficiency of the IECC provides three alternative paths for a new 
building to demonstrate compliance: (1) the prescriptive requirements in the IECC, (2) the total 
building performance requirements in the IECC, or (3) the requirements in the referenced 
Standard 90.1. This analysis looks only at the prescriptive compliance path (1), comparing the 
energy performance of the mandatory and prescriptive requirements in the 2018 IECC relative 
to those in the 2021 IECC, which is consistent with how DOE has traditionally evaluated model 
code updates when issuing its statutorily-directed Determinations of Energy Savings.1 

PNNL classified the changes to the prescriptive compliance path into three categories: 1) 
changes that provide clarifications, are administrative, or update references to other documents, 
and thusdo not directly impact energy use; 2) changes that result in energy efficiency impacts 
but are not quantified using the building prototypes; and 3) changes that result in energy 
efficiency impacts that can be quantified. Only those in the third category were incorporated into 
the 2021 IECC prototypes. Changes in the second category were not quantified when they met 
one of the following criteria: 
1. The changes impact features not found in typical building designs. The prototype models 

include the most common design features found in each building type in the United States. 
Therefore, there are many less common features that are not represented in the prototypes, 
such as enclosed parking garages and large diameter ceiling fans. Changes affecting these 
features of buildings were not captured via the prototypes in order to preserve 
representation of the typical building stock.  

2. The changes apply only to building retrofits or alterations instead of newly constructed 
buildings.  

3. The changes cannot be modeled with currently available tools and data. One example of 
this is the increased Integrated Energy Efficiency Ratio (IEER) requirements for packaged 
direct expansion cooling systems. There is currently no performance data available to 
characterize the impact of IEER changes on part load energy performance. 

Table 3.1 lists the changes that have been quantified through the prototype analysis, and 
Appendix A identifies both the location of each change in the IECC and the list of prototypes 
that are impacted. The following sections describe these changes in more detail, as well as their 
modeling strategies in the prototypes. 

 
1The latest DOE determinations are available at 
https://www.energycodes.gov/development/determinations.   
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Table 3.1. Changes Between the 2018 and 2021 IECC with Quantified Energy 

2021 IECC Section Description of Code Changes 
C402.1.4 Assembly U-
factor, C-factor, or F-factor 

Imposes more stringent requirement on the insulation requirements for 
opaque constructions. 

C402.4 Fenestration Imposes more stringent requirement on the window thermal properties. 

C402.4.5 Doors Increases allowable U-factor requirements for opaque non-swinging doors. 
Also decreases U-factors for swinging doors in some climates. 

C402.5 Air leakage - 
thermal envelope 

Adds requirement for air barrier testing, which sets specific limits on air 
leakage for specific climates. 

C402.5.11 Operable 
openings interlocking Requires that operable openings be interlocked with HVAC setpoints. 

C403.1.2 Data centers 
Adds requirement that data center systems comply with Sections 6 and 8 
of ASHRAE 90.4-2016 (ASHRAE 2016), with IECC-specific values for 
mechanical load component (MLC).  

C403.3.2 HVAC equipment 
performance requirements 

Increases required HVAC efficiency values for several equipment 
categories. 

C403.4.2.3 Automatic start 
and stop 

Adds automatic stop for near the end of occupied periods, where 
thermostat is set back by 2°F.  

C403.6.5 Supply air 
temperature reset 

Adds exceptions to supply air temperature reset for some hot climates 
based on design outside air flow. 

C403.7.1 Demand control 
ventilation 

Expands the applicability of demand control ventilation (DCV) to all single-
zone systems that also require economizer and reduces occupant density 
threshold.  

C403.7.4 Energy recovery 
systems 

Adds new requirements for energy recovery ventilator (ERV) in non-
transient dwelling units. 

C403.8.5 Low-capacity 
ventilation fans Adds efficacy requirements for low-capacity fans.  

C403.11.1 Commercial 
refrigerators and freezers 

Decreases maximum daily energy consumption for commercial 
refrigerators and freezers. 

C403.11.2 Walk-in coolers 
and walk-in freezers 

Decreases maximum daily energy consumption for walk-in coolers and 
freezers. 

Future Adds new federal requirements for clean water pump efficiency.1 
C405.2.1 Occupant sensor 
controls Extends lighting occupancy sensor requirement to corridor spaces. 

C405.2.4.2 Sidelit daylight 
zone Adds requirement for secondary sidelit daylight zone. 

C405.2.7.3 Exterior lighting 
setback 

Increases exterior lighting control setback amounts to 50% and adds 
occupancy-based control to outdoor parking areas. 

C405.3.2 Interior lighting 
power allowance Decreases lighting power allowance for most space types. 

C405.11 Automatic 
receptacle control 

Adds requirement for automatic control of receptacle loads in selected 
space types. 

C406 Additional Efficiency 
Requirements 

Establish energy efficiency credit requirements with more optional 
efficiency requirements with new point values. 

 
1 Clean water pump requirements in the CFR section 431.465 have been in effect since January 27, 
2020. 
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Sections 3.2 through 3.4 of this report summarize new prescriptive code requirements in the 
2021 IECC. Section 3.5 describes updates to the Additional Efficiency section of the IECC and 
how that section was applied to the prototypes for the 2021 IECC. 

3.2 Building Envelope 

3.2.1 Opaque Envelope 

Code Change Description. Tables C402.1.3 and C402.1.4 of the 2021 IECC include several 
significant performance improvements for opaque envelope relative to the 2018 IECC.  

Modeling Strategy. Key changes that are relevant to the prototypes were made for above 
grade walls, below grade walls, metal building walls and roofs, and unheated slabs, and all 
prototypes are affected by the changes. Changes in U-factor requirements of walls, roofs, and 
floors were implemented in the prototype models by adjusting the insulation R-value to provide 
the target overall U-factors as needed. Doors are modeled as massless objects in the 
prototypes, and thus changes to the code requirements were implemented directly as R-value of 
the doors. 

3.2.2 Vertical Fenestration U-factor and Solar Heat Gain Coefficient (SHGC) 

Code Change Description. The 2021 IECC decreases the maximum U-factor and SHGC 
requirements of vertical fenestration in Table C402.4 for several climate zones. In addition, the 
window type categories for specification of SHGC were changed from an orientation basis to be 
based on fixed versus operable window types.  

Modeling Strategy. All the prototypes have vertical fenestration; therefore, this code change 
has energy impacts on all prototypes. To capture the window type categories of fixed and 
operable, weighting factors were developed as shown in Table 3.2 based on recent market data 
from Ducker1 to calculate weighted U-factor and SHGC values for each prototype. The previous 
analysis for the 2018 IECC neglected the alternative SHGC values for the north orientation 
because the prototypes are oriented true east, south, west, and north, and the impact of relaxed 
SHGC for a true north-facing facade is negligible.  

 
1 Detailed market data from https://www.ducker.com/ were processed by the ASHRAE SSPC90.1 
Envelope Subcommittee. 
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Table 3.2. Weighting Factors for Fixed and Operable Windows 

Building Prototype 
Vertical fenestration 

categories 

Fixed Operable 

Small Office 96.9% 3.1% 

Medium Office 96.9% 3.1% 

Large Office 96.9% 3.1% 

Stand-Alone Retail 97.8% 2.2% 

Strip Mall 97.8% 2.2% 

Primary School 89.8% 10.2% 

Secondary School 89.8% 10.2% 

Outpatient Healthcare 95.9% 4.1% 

Hospital 95.9% 4.1% 

Small Hotel 92.0% 8.0% 

Large Hotel 92.0% 8.0% 

Non-Refrigerated Warehouse 97.4% 2.6% 

Quick-Service Restaurant 97.8% 2.2% 

Full-Service Restaurant 97.8% 2.2% 

Mid-Rise Apartment 75.4% 24.6% 

High-Rise Apartment 75.4% 24.6% 

3.2.3 Skylight U-factor and Solar Heat Gain Coefficient (SHGC) 

Code Change Description. The 2021 IECC decreases the maximum U-factor requirements for 
skylights in Table C402.4 for climate zones 0, 1, 7, and 8. In addition, skylight SHGC values are 
decreased for climate zones 0 through 3.  

Modeling Strategy. Skylights are included in the Stand-Alone Retail, Primary School, 
Secondary School, and Warehouse prototypes. The changes were implemented as new skylight 
property values for these prototype models in the affected climate zones. 

3.2.4 Infiltration 

Code Change Description. Under the requirements of Section C402.5 of the 2021 IECC, air 
leakage testing is no longer optional for specified building types, building sizes, and climate 
zones. In the 2018 IECC, the air leakage testing was not required if specified design and 
construction practices were followed. 

Modeling Strategy. Table 3.3 lists the new 2021 IECC requirements for air leakage testing as 
applied to the prototypes. For the 2018 IECC, the infiltration values were set at 1.0 cfm/ft2 at 0.3 
inches of water column differential pressure (in wc) for all climate zones except 2B, which was 
at 1.8 cfm/ft2 at 0.3 in wc. These values are based on recommendations made by the ASHRAE 
Envelope Subcommittee, where 1.8 cfm/ft2 represents a building without advanced air barriers, 
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and 1.0 cfm/ft2 represents a building with advanced air barriers, but without air leakage testing 
(Thornton et al., 2011). It should be noted that the infiltration rate specified in 2021 IECC for 
dwelling and sleeping units of 0.3 cfm/ft2 at 0.2 in wc is equivalent to 0.4 cfm/ft2 at the higher 
pressure difference of 0.3 in wc, as reported in Table 3.3.  

The test condition values from Table 3.3 were converted to natural conditions for the model 
using the methods described by Gowri et al. (2009). The infiltration rates were further reduced 
for some prototypes to satisfy the additional efficiency requirements as described in Section 3.5 
of this report. 

Table 3.3. New IECC 2021 Estimated Infiltration Rates for Prototypes based on Climate,  
cfm/ft2 at 0.3 in wc 

Group Prototypes 0A 0B 1A 1B 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 
to 8 

Group R 
and I 

High-Rise 
Apartment, Mid-
Rise Apartment, 
Hospital, Large 
Hotel,  
Small Hotel 
Outpatient 
Health Care 

0.4 0.4 0.4 0.4 0.4 1.8 0.4 0.4 1 0.4 0.4 0.4 0.4 0.4 1 0.4 

< 5,000 ft2 Fast Food 
Restaurant 0.4 0.4 0.4 0.4 0.4 1.8 0.4 1 1 0.4 0.4 0.4 0.4 0.4 1 0.4 

5,000 to 
<50,000 ft2 

Office Small, 
Stand-Alone 
Retail Strip mall 
Retail, Sit-Down 
Restaurant 

0.4 1 1 1 1 1.8 0.4 1 1 0.4 1 1 0.4 0.4 1 0.4 

>= 50,000 ft2 

Medium Office, 
Large Office, 
Primary School, 
Secondary 
School, 
Warehouse 

1 1 1 1 1 1.8 1 1 1 0.4 1 1 0.4 1 1 0.4 

3.3 Building Mechanical Systems 

3.3.1 Operable Opening Interlock With HVAC 

Code Change Description. The 2021 IECC adds a new section (C402.5.11) to require the 
interlock of HVAC thermostat setpoints with the position of operable openings, such as doors 
and windows. The code makes this requirement mandatory for operable openings with direct 
access to the outdoors and a larger than 40-ft2 opening area. The interlock requires resetting 
the space cooling setpoint to 90°F and heating setpoint to 55°F whenever the operable opening 
is open. Exceptions apply to the zoned areas associated with food preparation, warehouse, and 
doors in the vestibule area. Prior to this update, there was no requirement to interlock HVAC 
with operable openings in the 2018 IECC. 
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Modeling Strategy. The doors in the Mid-Rise Apartment, High-Rise Apartment, Large Hotel, 
and Small Hotel are impacted by this code change, since they have a larger than 40-ft2 opening 
area, which meets the requirements in Section 402.5.11. Capturing this technology in the 
prototypes first requires the use of operable doors for natural ventilation in response to 
favorable weather. This was first implemented for ASHRAE 90.1-2013 as described by 
Halverson et al. (2014). Where applicable, sliding doors are opened in the model when outdoor 
temperatures are between 60°F and 80°F, and the doors remain open as long as indoor 
temperatures are between 66°F and 78°F. There is an additional probability factor of 33% 
applied to account for the likelihood that the doors will be opened when conditions are 
favorable.  

An energy management system (EMS) is utilized by the EnergyPlus models to simulate the 
interlock control. The EMS detects the natural ventilation air volume flow rate in the zones 
where doors are located and resets the HVAC cooling setpoint and heating setpoint to 90°F and 
55°F, respectively, when natural ventilation air flow in those zones is detected. 

3.3.2 Data Center HVAC Efficiency 

Code Change Description. The 2021 IECC has added a requirement in C403.1.2 for data 
center systems to comply with Sections 6 and 8 of ASHRAE Standard 90.4-2016 (ASHRAE 
2016), with modified values for design and annual mechanical load component (MLC) tables. 
The MLC methodology is a performance-based approach that sets limits on both peak and 
annual energy use with respect to the information technology equipment (ITE) load. A new 
definition is added to IECC-2021 for a data center, which specifies a zone that has ITE power 
density exceeding 20 W/ft2 and total design ITE equipment load greater than 10 kW. In the 2018 
IECC, data center HVAC systems were regulated by prescriptive requirements for component 
efficiencies and controls. 

Modeling Strategy. The only zone in the prototypes that has ITE power exceeding both of the 
criteria in the 2021 IECC to trigger the MLC requirement is the large basement data center in 
the large office prototype, as shown in Table 3.4.  

Table 3.4. Loads for ITE Zones in Large Office Prototype 

Zone Area Per 
Zone 

Peak ITE Load 
Per Zone, kW W/ft2 

Large Data Center 8,435 379.6 45.0 

Small IT Closets 390 7.8 20.0 

In order to better understand the implications of the new MLC requirements, several simulations 
were run with the large office prototype with measures such as an economizer, water cooled 
chiller, variable air volume (VAV) air handlers, and removal of humidification. The full set of 
measures surpassed code requirements for some climate zones but failed to meet them for hot 
and humid climates. Possibly the hot climates could have been satisfied with further exploration 
of high-efficiency chiller options.  

Due to the complexity of exactly meeting the code requirements in different climates with 
different combinations of HVAC measures, a more simplistic modeling approach was 
established wherein the MLC concept was implemented into the large office prototype by two 
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changes. The first was to add a dummy electrical equipment load into the zone equal to the 
product of the peak ITE load and the required maximum annualized MLC. A submeter was 
assigned to this load to indicate that it represents the HVAC energy associated with the zone, 
and the load schedule was set to be the same as the ITE load schedule. The second change 
was to convert the HVAC system to an Ideal Loads system in EnergyPlus, which does not 
directly consume electric or gas energy. Since the annualized MLC is always lower than the 
design MLC, this approach will satisfy both MLC requirements. 

3.3.3 HVAC Equipment Efficiency Updates 

Code Change Description. The 2021 IECC includes improvements to HVAC equipment 
efficiencies from the 2018 IECC as summarized in Table 3.5. One code change that was not 
incorporated into the 2021 IECC update is the increase in IEER values for larger unitary air 
conditioners and heat pumps. These were deferred to a future update because performance 
curves are not currently available to characterize the annual energy impacts of changes to IEER 
in EnergyPlus. The PNNL team has an ongoing research project to develop these curves, and 
the IEER improvements will be incorporated when those are available. 

Table 3.5. Summary of HVAC Efficiency Changes for IECC-2021 

Equipment Category IECC-2021 Table Description of Change 

Air-cooled split air conditioners, 
< 65 kBtu/h C403.3.2(1) 

Change from SEER rating values to SEER2. 
Equivalent SEER value increases from 13 to 14. 
Only affects Mid-Rise Apartment. 

Air-cooled unitary air 
conditioners and heat pumps, 
cooling mode, < 65 kBtu/h 

C403.3.2(1) & 
C403.3.2(2) 

Change from SEER and HSPF rating values to 
SEER2 and HSPF2. Actual performance 
requirement does not change. 

Air-cooled unitary air 
conditioners and heat pumps, 
cooling mode, >= 65 kBtu/h 

C403.3.2(1) & 
C403.3.2(2) 

EER is unchanged from IECC-2018. IEER 
decreases for most categories and sizes. Not 
modeled due to unavailability of performance 
curves. 

Air-cooled unitary heat pumps, 
heating mode, >= 65 kBtu/h C403.3.2(2) Increase heating COP. 

Warm-air furnace, gas fired, >= 
225 kBtu/h C403.3.2(5) Increase thermal efficiency.1 

Water-cooled computer room 
air conditioner, downflow, < 80 
kBtu/h 

C403.3.2(16) Increase efficiency 

Reach-in refrigerator/freezer C403.11.1 
Decrease maximum daily energy consumption. 
Prototypes use self-contained units, vertical closed 
solid. 

Walk-in cooler and freezer C403.11.2.1 Decrease maximum daily energy consumption. 

A key change in the definitions used by the standards is the shift from Seasonal Energy 
Efficiency Ratio (SEER) and Heating Seasonal Performance Factor (HSPF) to SEER2 and 
HSPF2 for unitary systems with capacity less than 65,000 Btu/h. The new metrics are 

 
1 Note that the 2021 IECC has a typographical error in Table C403.3.1(5) for warm air furnace, where the 
size category is erroneously listed as "< 225,000 Btu/h". This can be verified by reviewing section 431.77 
of the CFR. 
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determined using higher indoor fan static during the lab tests to better represent actual typical 
installed conditions. The relationship between the new rating metrics and the original metrics is 
illustrated by the values in Table 3.6. 

Table 3.6. Mapping of SEER and HSPF to SEER2 and HSPF2 based on Federal Register Vol. 
82 

Product Class SEER SEER2 HSPF HSPF2 

Split system air conditioners 14.0 13.4 NA NA 

Packaged air conditioners 14.0 13.4 NA NA 

Packaged heat pumps 14.0 13.4 8.0 6.8 

Modeling Strategy. Efficiency values were converted to model rated conditions following the 
same methods as were used for the 2018 IECC prototypes. Where efficiency is dependent on 
system capacity, sizing simulations were conducted, and the results of those simulations were 
used to select the appropriate efficiency values. HVAC equipment efficiencies were further 
increased for some prototypes to satisfy the additional efficiency requirements as described in 
Section 3.5 of this report. 

3.3.4 Automatic Stop 

Code Change Description. Section C403.4.2.3 of the 2021 IECC requires an HVAC system to 
have automatic start and stop controls, whereas the 2018 IECC only required automatic start 
control. The new language states that the automatic stop controls shall be configured to reduce 
the HVAC system’s heating temperature setpoint and increase the cooling temperature setpoint 
by not less than 2°F before the scheduled unoccupied period. 

Modeling Strategy. The automatic stop requires the HVAC systems to reset the temperature 
setpoint based on thermal lag and acceptable drift in space temperature. Thus, it is important to 
understand how much time is required for a thermal zone to stabilize the indoor thermal 
condition after the setpoint change. A small set of simulations on the Small Office prototype 
model was conducted to investigate the control strategy. Figure 3.1 and Figure 3.2 show the 
indoor air temperature behaviors when the heating or cooling setpoint changed an hour before 
the unoccupied hour. Both cases show that the space temperature responds quickly to the 
change in thermostat setpoint (< 10 min). Based on these test results, the optimum stop 
schedule has been implemented in the prototypes to set back the space temperature setpoint 
by 2°F 1 hour before the unoccupied period. 
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Figure 3.1. Indoor Air Temperature Response to the Cooling Setpoint Change in the Afternoon 

on July 21 

  
Figure 3.2. Indoor Air Temperature Response to the Heating Setpoint Change in the Afternoon 

on January 21 

177



 
PNNL-32816 

2021 IECC Building Prototype Development 18 
 

3.3.5 Supply Air Temperature Reset 

Code Change Description. Section 403.6.5 of IECC 2021 has added new exceptions to the 
requirement for supply air temperature reset for hot climates based on system outside air 
requirements. These exceptions align with the existing requirements of ASHRAE 90.1-2019. 

Modeling Strategy. The applicability of the exceptions to supply air temperature reset for the 
prototypes is shown in Table 3.7. For these prototypes and climates, a constant supply air 
temperature is modeled. 

Table 3.7. Supply Air Temperature Reset Exceptions for Prototypes 

Outside Air (OA) 
Requirement Climate Zone Exceptions Applicable Prototypes 

Design OA < 3,000 cfm 0A, 1A, 2A, 3A Medium Office 

Design OA < 10,000 cfm 2A Large Office, Outpatient Health Care, Primary and 
Secondary Schools: non-classroom systems 

Design OA at least 80% 
and employing ERV 0A, 1A, 2A, 3A Primary and Secondary Schools: classroom pods 

3.3.6 Demand Control Ventilation (DCV) 

Code Change Description. Section C403.7.1 of the 2021 IECC introduces a new category of 
DCV compliance that requires single-zone systems with economizers to have DCV installed. 
Other single-zone and multi-zone systems follow a similar compliance path as in the 2018 
IECC, but with more stringent requirements. For those systems, the average occupant load 
threshold is reduced from greater than 25 people per 1,000 ft2 to equal or greater than 15 
people per 1000 ft2. In addition, the outdoor airflow threshold for multi-zone systems was 
reduced from 1,200 cfm in the 2018 IECC to 750 cfm in the 2021 IECC. 

Section C403.7.1 also modifies the equation for calculating the makeup air exception. In the 
2018 IECC, the exception only applied if the supply airflow rate minus makeup airflow rate is 
smaller than 1,200 cfm. In the 2021 IECC the updated equation triggers the exception when the 
makeup airflow rate is over 75% of the supply airflow rate. Another exception was updated in 
the 2021 IECC regarding spaces with ventilation provided for process load. This exception was 
modified to exempt spaces that match specific occupancy classifications as defined in Table 
403.3.1.1 of the International Mechanical Code.  

Modeling Strategy. The code changes in the 2021 IECC affect almost all the prototype 
buildings except Hospital, Restaurant Fast Food, Restaurant Sit Down, and Medium Office. 
Retail Stand-Alone, Retail Strip Mall, and Small Hotel have the most significant impact among 
the affected prototypes due to the newly added DCV requirements on single-zone HVAC 
systems with economizers. With the existing ERV framework, the modeling approach for those 
zones is to turn on the demand control ventilation option under the mechanical ventilation 
controller of a HVAC system in the EnergyPlus model. Since the presence of economizers in 
single-zone systems depends on capacity, the decision regarding DCV for these systems was 
made after the sizing run and economizer determination were complete for each simulation. 
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3.3.7 Energy Recovery in Non-Transient Dwelling Units 

Code Change Description. The 2021 IECC Section C403.7.4.1 includes new ERV 
requirements for non-transient dwelling units (e.g., apartments). There is a complete exemption 
from this requirement in climate zone 3C. In other climate zones, the ERV selection is based on 
heating-only in climate zones 4 through 8 and cooling-only in climate zones 0 through 2, while 
climate zone 3A and 3B have both heating and cooling requirements. In addition, dwelling units 
smaller than 500 ft2 are exempted from the ERV requirements in climate zone 0 through 3 and 
4C and 5C. In the 2018 IECC, there was no specific ERV requirement for residential HVAC 
systems, and the general ERV requirements were not normally triggered by the design 
ventilation and supply air flow quantities needed for residential systems. 

Modeling Strategy. All apartment units modeled in the Mid-Rise and High-Rise Apartments are 
qualified as non-transient dwelling units larger than 500ft2. Following the same modeling 
strategy performed in the prototypes for ASHRAE 90.1 2019 (DOE 2021), ERVs are added to all 
dwelling units except for climate zone 3C. Based on the market product review conducted 
during the ASHRAE implementation, energy recovery ratio (ERR) requirements are converted to 
the energy recovery effectiveness (ERE), as summarized in Table 3.8. 

Table 3.8. Heat Recovery Effectiveness Based on Required Design ERR for Mid-Rise and 
High-Rise Apartment Prototypes 

Climate Zone 0, 1, 2A, 3A 2B 3B 4 thru 8 

ERR at local design condition Cooling 
50% 

Cooling 
50% 

Cooling 
50% 

Heating 
60% 

Sensible Effectiveness at 100% Heating Air Flow 0.666 0.632 0.620 0.600 
Latent Effectiveness at 100% Heating Air Flow 0.364 0.294 0.270 0.0 
Sensible Effectiveness at 75% Heating Air Flow 0.700 0.668 0.657 0.623 
Latent Effectiveness at 75% Heating Air Flow 0.401 0.330 0.305 0.0 
Sensible Effectiveness at 100% Cooling Air Flow 0.661 0.621 0.607 0.596 
Latent Effectiveness at 100% Cooling Air Flow 0.407 0.334 0.309 0.0 
Sensible Effectiveness at 75% Cooling Air Flow 0.695 0.657 0.643 0.618 
Latent Effectiveness at 75% Cooling Air Flow 0.454 0.381 0.354 0.0 

3.3.8 Low-Capacity Ventilation Fans 

Code Change Description. The low-capacity ventilation fan efficacy (Section C403.8.5) is a 
new requirement in the 2021 IECC. It sets efficacy requirements for mechanical ventilation 
system fans with motors less than 1/12 hp (0.062 kW) in capacity. 

Modeling Strategy. ERV and bathroom exhaust fans in the Mid-Rise Apartments and High-
Rise Apartments are affected by this newly introduced section in the 2021 IECC. The minimum 
efficacy (cfm/W) is 1.2 cfm/W for ERV fans with no airflow constraints and 2.8 cfm/W for 
bathroom fans when airflow is within 10 to 90 CFM. The fan power used in the prototypes prior 
to the new requirements was based on a survey of data for products available in the 
marketplace. The fan static in the models was established at 0.25 in wc, and the fan power was 
selected from the manufacturer data corresponding to that pressure. The fan power values 
specified in Section C403.8.5 are required to be determined at a rated static pressure of at least 
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0.2 in wc for ERV fans and 0.1 in wc for bathroom exhaust fans. To convert these rated values 
to the installed pressure of 0.25 in wc, additional manufacturer data at varying installed pressure 
conditions were evaluated to determine the pressure-power relationship as shown in Table 3.9. 
The ratios calculated for the product data columns in Table 3.9 were applied to the 2021 IECC 
columns to determine the typical installed efficacy for the prototype models. 

Table 3.9. Conversion of Low-Capacity Ventilation Fan Power from Code Spec Condition to 
Typical Installed Condition 

Condition 

Bathroom Fans ERV Fans 

Static 
in wc 

Product data 
cfm/W 

IECC 2021 
cfm/W 

Static  
in wc 

Product data 
cfm/W 

IECC 2021 
cfm/W 

Code Specification 0.1 1.4 2.8 0.2 1.14 1.20 

Typical Installed 0.25 1.24 2.48 0.25 1.07 1.13 
 Ratio 88.6% 88.6% Ratio 93.9% 93.9% 

3.3.9 Clean Water Pump Efficiency 

Code Change Description. The DOE 10 CFR has a requirement for clean water pump system 
efficiency that is not included in the 2021 IECC. Since the new requirement is applicable to all 
general HVAC pumps in the marketplace, it has been incorporated into the prototype models for 
the 2021 IECC.  

Modeling Strategy. The new DOE clean water pump requirements were included in ASHRAE 
90.1-2019, and thus have previously been implemented in the prototype models (Zhang et al. 
2021). The implementation for the 2021 IECC follows the same methodology, by increasing the 
modeled pump motor efficiency by 1% relative to the 2018 IECC efficiency values. 

3.4 Electrical Power and Lighting Systems 

3.4.1 Automatic Receptacle Control 

Code Change Description. Section C405.11 has been introduced in the 2021 IECC for 
automatic receptacle control, which needs to be applied to (1) at least 50% of all 125V, 15- and 
20-amp receptacles installed in enclosed offices, conference rooms, rooms used primarily for 
copy or print functions, breakrooms, classrooms, and individual workstations; and (2) at least 
25% of branch circuit feeders installed for modular furniture not shown on the construction 
documents. The receptacles need to be controlled either by a schedule-based shut-off or an 
occupancy-based controller to turn off receptacles within 20 minutes after the space is 
unoccupied. The 2018 IECC did not have any receptacle control requirements. 

Modeling Strategy. All prototypes and national analysis locations are affected. In Thornton et 
al. (2011), it was explained how to determine (1) the area percentage of affected space types 
based on typical building design data; (2) the total fraction of the receptacle load power that can 
be controlled; and (3) savings percentage from occupancy sensors during occupied hours for 
each space type. Occupancy sensor control is selected because it is already required for the 
lighting controls in the relevant space types. Based on (1)-(3), the power density reduction 
factors for each prototype were calculated, which were multiplied to the prototypes’ receptacle 
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load schedules. Halverson et al. (2014) followed the same approach to calculate the power 
density reduction factors for more space types, including the ones required by the IECC-2021 
code change, in each prototype. Therefore, the same modeling strategy has been followed, and 
the reduction factors in the 2nd and 3rd columns from Halverson et al. (2014) Table 5.19 have 
been applied. 

3.4.2 Occupancy Sensor Lighting Control 

Code Change Description. In Section C405.2.1, corridors have been added to the space types 
where occupant sensor controls are required in the 2021 IECC. The occupant sensor controls 
shall uniformly reduce lighting power to not more than 50% of full power within 20 minutes after 
all occupants have left the space. 

Modeling Strategy. All the prototypes, except for Retail Strip Mall and Retail Stand-Alone, and 
all the national analysis locations are affected by this code change. To implement the new 
occupancy sensor control, PNNL applied a 25% reduction to the 2018 IECC lighting schedule 
fractions for corridor zones. For zones that represent a composite of corridor and other space 
types, the 2018 IECC lighting schedule was reduced based on a 25% reduction applied only to 
the portion of lighting associated with the corridor space type. 

3.4.3 Interior Lighting Power 

Code Change Description. The lighting power density (LPD) allowances for all building area 
types and space types in Tables C405.3.2(1) and C405.3.2(2) are modified by this code 
change. Most of them have been reduced to decrease the energy use of lighting systems from 
2018 to 2021 IECC, while a few building area types and space types related to medical use, 
kitchen, fire station and exercise have increased LPD allowances for safety considerations. 

Modeling Strategy. The change affects all prototypes as an adjustment to the installed lighting 
power of individual zones. Each thermal zone in the prototypes is either mapped to a single 
space-by-space category or is assumed to be a mix of two or more space types. The lighting 
power densities were further reduced for some prototypes to satisfy the additional efficiency 
requirements as described in Section 3.5 of this report. 

3.4.4 Secondary Sidelit Daylighting Control 

Code Change Description. In the 2021 IECC, daylight-responsive control requirements are in 
Section C405.2.4. Compared to the 2018 IECC, new definitions for primary and secondary 
sidelit daylight zones are introduced consistent with ASHRAE Standard 90.1. Daylight-
responsive controls are required when the total lighting power (1) in the primary sidelit area is 
larger than 150 W, and (2) in the secondary sidelit area is larger than 300 W. The lights in these 
two types of sidelit zones should be controlled independently. When occupant sensor controls 
are present, it is explicitly mentioned that daylight responsive controls should continue to adjust 
electric light levels further even to levels that are below the unoccupied setpoints. Also, 
continuous dimming from full light output to 15% light output shall be applied to all space types 
in daylight zones, and Section C405.2.4.4 further clarifies on how to identify daylight zones 
when multistory atriums are present. 

Modeling Strategy. The code change is applicable to all prototypes except for Mid-rise 
Apartment, High-rise Apartment and Retail Strip Mall where daylight-responsive controls are not 
applicable. All the national analysis locations are affected. Primary and secondary sidelit 
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daylight zones and the minimum wattage of lighting power limits are consistent with the current 
requirements in ASHRAE Standard 90.1, the modeling strategy of which is documented in 
Halverson et al. (2014). The fractions of lighting power controlled by primary/secondary sidelit 
zone daylighting sensors in each prototype, illuminance setpoints, and the sensors’ location 
coordinates can be found in Table 5.20 and Table 5.21 of Halverson et al. (2014). Since the 
occupant sensor controls are modeled by the factors multiplied by the lighting schedule 
fractions, the daylight-responsive controls modeled are able to continue adjusting electric light 
levels even when occupant sensor controls are active.  

3.4.5 Exterior Lighting Setback Control 

Code Change Description. Setback control for exterior lighting systems other than façade and 
landscape lighting have been updated in Section C405.2.7.3 of the 2021 IECC. The setback 
requirement has changed from a reduction of 30% in the 2018 IECC to 50% in the 2021 IECC. 
The general requirement is to use a timeclock-based setback control between midnight and 6 
a.m. Outdoor parking areas have an additional requirement to setback to 50% whenever activity 
has not been detected for 15 minutes or more. Thus, the applicability for parking areas is 
extended beyond the midnight to 6 a.m. time window. 

Modeling Strategy. Changes to exterior lighting control for the 2021 IECC are summarized in 
Table 3.10. These changes are applicable to all prototypes that include building entrances and 
uncovered parking areas, except those with 24/7 operation. The prototypes that are included 
are the three office building types, the retail buildings, and the restaurants. For implementation, 
the lighting objects in the prototype models were reconfigured so that building entrances and 
uncovered parking could be controlled separately. Due to the use of occupancy-based control 
for parking areas, the reduction schedule for that lighting load is extended to the period from 
7 p.m. to 6 a.m.  

Table 3.10. Change in Exterior Lighting Control Between the 2018 and 2021 IECC 

Lighting Category 2018 IECC 2021 IECC 

Building Entrance 30% reduction 
midnight to 6 a.m. 

50% reduction 
midnight to 6 a.m. 

Uncovered Parking Area 30% reduction 
midnight to 6 a.m. 

50% reduction 
7 p.m. to 6 a.m. 

3.5 Additional Efficiency Requirements 

3.5.1 Credit Selections 

Code Change Description. Section C406 of the 2018 IECC includes a list of eight additional 
efficiency measures in excess of those required by the prescriptive sections of the code, from 
which one must be selected for inclusion in each building. The 2021 IECC has been updated 
with new tables of credit values and some additional credit categories. Each category is 
assigned credit points based on savings specific to each building group and climate, and the 
building must select one or more categories as needed to achieve a total of at least 10 points. 
While the points were designed to make selections more relatively equivalent for energy 
savings, any combination of measures can be used to achieve the required savings. Measure 
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choices leading to 10 points generally result in much more savings than the options in the 2018 
IECC.  

Modeling Strategy. For each prototype and climate location a number of possible measure 
combinations are available to achieve 10 points. In order to make selections of energy credit 
categories for the prototype models in this analysis, PNNL used the following general rules as 
guidelines for prioritizing selection of measures.  
1. Highest priority -- Categories with relative low construction costs, for example: 

a. C406.1(2) Reduced lighting power in accordance with Section C406.3 
b. C406.1(8) Reduced air infiltration in accordance with Section C406.9  

2. Medium priority -- Heat pump water heaters (HPWHs) in Group R & I buildings based on 
their high service water heating loads: 
C406.1(6) High-efficiency service water heating/HPWH in accordance with C406.7.4 

3. Medium priority -- Cooling and heating efficiency improvements: 
C406.1(1) More efficient HVAC performance in accordance with C406.2 

a. Heating efficiency improvements are not practical for rooftop gas furnace equipment, 
which serves most smaller commercial buildings in the north, due to condensate 
freezing issues. 

b. Cooling efficiency and heat pump efficiency improvements are generally available 
c. One improvement in the 2021 IECC was to separate heating and cooling efficiency 

credits so that cooling efficiency could be pursued separately from heating efficiency 
4. Lower priority -- Onsite renewable, since roof space is sometimes not available or is shaded: 

C406.1(4) Onsite supply of renewable energy in accordance with Section C406.5 
5. Avoid categories that do not have quantifiable impacts through energy modeling of the 

prototypes: 
a. C406.1(3) Enhanced lighting controls in accordance with Section C406.4 
b. C406.1(9) Energy monitoring system in accordance with Section C406.10 
c. C406.1(10) Fault detection and diagnostics in accordance with C406.11 

6. Avoid C406.1(5) Dedicated outdoor air system because of modeling complexity and a 
cascade of other impacts due to changes in HVAC system type  

7. Avoid categories where lower cost-effectiveness is anticipated: 
a. C406.1(7) Enhanced envelope performance in accordance with C406.8. 

Final selections for each building type and climate zone are listed in Table 3.11 through Table 
3.17. For most cases, the combination of selections achieves a total in the range of 10 to 13 
points, For the retail prototypes, the range is higher, due to the logical selection of the single 
reduced lighting power category. For 4 of the 112 building/climate zone combinations, the 
limitations of the strategy for measure selection results in total credits 1 or 2 points below the 
target of 10. 
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Table 3.11. Energy Credit Selections for Group B: Large Office, Medium Office, and Small 
Office 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 

C406.2.2: 5% 
cooling efficiency 
improvement 

      3    2 1     

C406.2.4: 10% 
cooling efficiency 
improvement 

         4   4 3 3  

C406.3.1: Reduced 
lighting power by 
10% 

9 9 9 9 9 10 8 9 9 7 8 8 6 7 7 6 

C406.9: Reduced 
air infiltration 2 1 2 4 1   2 3   1    6 

Total points from 
selections 11 10 11 13 10 10 11 11 12 11 10 10 10 10 10 12 

Table 3.12. Energy Credit Selections for Group R & I: Apartments, Hotels, Hospital 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 

C406.2.1: 5% 
heating efficiency 
improvement 

           1     

C406.2.2: 5% 
cooling efficiency 
improvement 

     1    1       

C406.2.4: 10% 
cooling efficiency 
improvement 

  3         1     

C406.3.1: Reduced 
lighting power by 
10% 

 2 2  2 2  2 2   2   2 2 

C406.7.4: Heat 
pump water heater 6 5 5 5 5 5 5 5 5  5 5  5  5 

C406.9: Reduced 
air infiltration 6 3  6 4  7 3 3 9 5 1 13 6 8 3 

Total points from 
selections 12 10 10 11 11 8 12 10 10 10 10 10 13 11 10 10 
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Table 3.13. Energy Credit Selections for Group R & I: Outpatient Health Care 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 
C406.2.2: 5% 
cooling efficiency 
improvement 

3      1       1   

C406.2.4: 10% 
cooling efficiency 
improvement 

 4  2 3            

C406.3.1: Reduced 
lighting power by 
10% 

2 2  2 2 2 2   2  2  2 2  

C406.5: Onsite 
renewable energy      8  7 7  7 7  7  7 

C406.9: Reduced 
air infiltration 6 3 11 6 4  7 3 3 9 5 1 13  8 3 

Total points from 
selections 11 9 11 10 9 10 10 10 10 11 12 10 13 10 10 10 

Table 3.14. Energy Credit Selections for Group E: Schools 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 

C406.2.2: 5% 
cooling efficiency 
improvement 

4 3 3 2 2 2 2 1 1  1      

C406.2.4: 10% 
cooling efficiency 
improvement 

         2  1  2   

C406.3.1: Reduced 
lighting power by 
10% 

8 8 9 8 9 9 8 9 9 8 9 8 7 8 7 7 

C406.9: Reduced 
air infiltration             4  4 3 

Total points from 
selections 12 11 12 10 11 11 10 10 10 10 10 9 11 10 11 10 

Table 3.15. Energy Credit Selections for Group M: Retail 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 

C406.3.1: Reduced 
lighting power by 
10% 

13 15 14 16 14 17 15 15 14 12 14 14 16 16 14 12 

Total points from 
selections 13 15 14 16 14 17 15 15 14 12 14 14 16 16 14 12 
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Table 3.16. Energy Credit Selections for Group Other: Restaurant 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 

C406.2.2: 5% 
cooling efficiency 
improvement 

      2          

C406.2.4: 10% 
cooling efficiency 
improvement 

           2 2 2 2  

C406.3.1: Reduced 
lighting power by 
10% 

8 9 9 9 9 10 8 9 9 7 8 8 8 8 8 7 

C406.9: Reduced 
air infiltration 3 2 4 4 2   2 2 6 4     4 

Total points from 
selections 11 11 13 13 11 10 10 11 11 13 12 10 10 10 10 11 

Table 3.17. Energy Credit Selections for Group Other: Warehouse 

SECTION 1A 2A 2B 3A 3B 3C 4A 4B 4C 5A 5B 5C 6A 6B 7 8 

C406.2.2: 5% 
cooling efficiency 
improvement 

      2 2 1  2      

C406.2.4: 10% 
cooling efficiency 
improvement 

           2 2 2 2  

C406.3.1: Reduced 
lighting power by 
10% 

8 9 9 9 9 10 8 9 9 7 8 8 8 8 8 7 

C406.9: Reduced 
air infiltration 3 2 4 4 2     6      4 

Total points from 
selections 11 11 13 13 11 10 10 11 10 13 10 10 10 10 10 11 

3.5.2 Heating and Cooling Efficiency Improvement 

Code Change Description. Section C406.2 lists efficiency improvement options of 5% and 
10% better than minimum code requirements for both heating and cooling equipment. 

Modeling Strategy. The heating and cooling efficiency measures were implemented by 
applying a multiplier of 1.05 or 1.10 to the prescriptive efficiency values used in the prototype 
models. 

3.5.3 Reduced Lighting Power 

Code Change Description. Section C406.3.1 indicates a requirement for a reduction in lighting 
power of at least 10% compared to the lighting power allowance calculated in accordance with 
Section C405.3.2. 
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Modeling Strategy. This credit was applied to all prototypes and in most climate zones. The 
implementation of the credit in the prototype models was accomplished by applying a multiplier 
of 90% to the LPD of all affected spaces. 

3.5.4 Reduced Infiltration 

Code Change Description. Section C406.9 specifies an air leakage rate of no more than 0.25 
cfm/ft2 at a pressure differential of 0.3 in wc, as verified by pressurization testing. No exceptions 
to the required rate are included in the code based on building size or climate zone. The 
baseline leakage rates that would be required if this credit were not taken were shown 
previously in Table 3.3. 

Modeling Strategy. The test condition value of 0.25 cfm/ft2 at 0.3 in wc was converted to 
natural conditions for the model using the methods described by Gowri et al. (2009). 

3.5.5 Heat Pump Water Heater (HPWH) 

Code Change Description. The HPWH energy credit indicates that all service water heater 
(SWH) requirements shall be met using heat pump technology with a combined input-capacity 
weighted average energy factor of 3.0. In addition, there is a requirement that the HPWHs not 
draw conditioned air from within the building. 

Modeling Strategy. Based on the relatively simplistic requirements for the measure, a number 
of assumptions were needed to characterize and model the heat pump water heaters in the 
prototypes. For implementation of the HPWH into the prototypes, large central storage systems 
were assumed. Following are key elements of the system configurations and controls that were 
assumed for the model. 

3.5.5.1 Sizing 

When sizing a HPWH system, the tank is generally larger than for a gas system so the relatively 
expensive heat pump unit can be sized smaller. For simulation, it is important that the heat 
pump units are not significantly oversized because that would underestimate the time during 
which supplemental electric resistance heat is required. For the apartment prototypes, sizing of 
the HPWH systems was accomplished using the internet-based Ecosizer tool (Ecosizer, 2022).  
The results of this exercise are listed in Table 3.18.  

Table 3.18. Ecosizer Results for Apartment Prototypes 

Prototype People Apt 
Units 

Gal/ 
day/ 
per 

Design 
Tmains, °F 

Supply 
T, °F 

Storage 
T, °F 

Primary tank Secondary 
tank 

gal kBtu/h gal kBtu/h 
Apartment Mid-

Rise 79 31 25 50 125 140 465 85 80 19 

Apartment 
High-Rise 197 79 25 50 125 140 1,175 215 120 48 

Table 3.19 summarizes the sizing of both the tank and the heat pump unit for all systems where 
HPWHs were implemented in the prototypes. The Ecosizer unit system sizing values for the 
apartment prototypes are assumed to follow common practice. For reference the ratio of the 
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tank size for the heat pump system to the corresponding tank size for a gas system is listed in 
the table. The usual high-rise apartment prototype gas water heater volume of 600 gallons is on 
the low side of the volume-versus-recovery capacity trade-off chart in the ASHRAE HVAC 
Applications Handbook (ASHRAE 2019). A more middle of the road volume is 948 gallons, 
denoted by the row labeled “Highrise Apartment ASHRAE” in Table 3.19. The “Midrise 
Apartment ASHRAE” case was sized by the same middle of the road approach. In both cases, 
the ratio of Ecosizer HPWH tank volume to the middle-of-road sized gas system tank volume is 
approximately 1.25. Thus, this same ratio was used for the other general use water heaters to 
size the HPWH tank relative to the prototype gas system tank volume. 

For the laundry water heaters, it was found that the prototype gas units were sufficiently 
oversized such that it was not reasonable to increase tank volume for the HPWH versions, so 
the HPWH tanks were set to have the same volume as the gas system tanks.  

Once the tank sizes were established for each of the general HPWH systems, the sizing charts 
from the ASHRAE HVAC Applications Handbook (ASHRAE, 2019) were used to determine the 
required heat pump capacity. For the laundry systems, the heat pump capacity was set based 
on the original gas water heater capacity prorated to the target intermediate setpoint of 125°F 
for the heat pump unit. The supplemental electric resistance heater for the laundries was sized 
to raise the water temperature from 125°F to 180°F. 

Table 3.19. Sizing for Gas and Heat Pump Water Heaters 

Heater Description 

Gas System 
Sizing Heat Pump System Sizing 

Tank 
volume 

gal 

Burner 
output, 
kBtu/h 

Tank 
volume 

gal 

tank vol 
ratio: gas/ 

HPWH 

Heat 
pump 
output, 
kBtu/h 

Minimu
m supp 
capacity 
kBtu/h 

Maximum 
supp 

capacity 
kBtu/h 

High-Rise 
Apartment 600 600 1,175 1.96 215 47 262 

High-Rise 
Apartment ASHRAE 948 279 1,175 1.24 215 47 262 

Mid-Rise Apartment 
ASHRAE 372 161 465 1.25 87 19 106 

Hospital General 600 600 750 1.25 140 460 600 
Hospital Laundry 300 300 300 1.00 113 187 300 

Small Hotel General 300 300 375 1.25 128 28 156 
Small Hotel Laundry 200 200 200 1.00 83 117 200 
Large Hotel General 600 600 750 1.25 262 58 320 
Large Hotel Laundry 300 557 300 1.00 332 225 557 

3.5.5.2 System Configuration 

All of the HPWH systems included in the prototypes were modeled based on the assumption of 
a single pass primary HPWH and a multi-pass secondary water heater to handle pipe loss. 
Supplemental heat is used in cold weather as needed when heat pump capacity is diminished. 
The fuel for supplemental heat was selected to match the base case water heater fuel: electric 
resistance for mid-rise apartment, natural gas for all others. 
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The primary heat pump system for laundry water heating is sized to heat the water to 125°F on 
a peak summer day. Supplemental heating is used to bring the temperature up to the laundry 
setpoint of 180°F. 

For all models, it was assumed that partial stratification occurs such that heat pump inlet water 
temperature is one third of the temperature distance from the mains temperature to the tank 
outlet temperature. This was modeled in EnergyPlus using an EMS control with hourly 
adjustment of entering temperature calculated from the mains temperature. 

3.5.5.3 Heat Pump Efficiency 

As there currently are no federal minimum standards specifically for commercial HPWHs, the 
efficiency of the commercial HPWH units was determined based on a market survey. Data were 
collected for 17 products from three manufacturers for capacities ranging from 45 to 605 kBtu/h. 
The results are shown in Figure 3.3, with lines showing the average and one standard deviation 
below the average values. For the prototype models, the unit efficiency was set to 3.1 COP, 
based on the average of the manufacturer data minus one standard deviation. 

 
Figure 3.3. Heat Pump Water Heater Market Data for Unit Coefficient of Performance at 

Rating Conditions of 72.4°F Entering Air Wet Bulb and 130°F Entering Water 
Temperature 

3.5.5.4 HPWH System Location  

For all HPWH models, it was assumed that the heat pump units and the storage tanks are 
located in an unconditioned parking garage. The temperature in the garage was adjusted 
monthly based on data collected by Heller and Oram (2015) for garage temperature versus daily 
average outdoor temperature for two buildings in Seattle, WA, which led to the following 
relationship: 

GarageT = OA_T * 0.62 + 10.13, where values are given in °C. 
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The EnergyPlus weather files were processed to obtain average daily outdoor temperature and 
humidity for each climate, and those were then applied to the garage temperature curve to 
calculate monthly garage dry bulb temperature for each climate. It was assumed that the garage 
humidity ratio would be the same as the average outdoor humidity ratio for each month, due to 
the low latent load in a garage relative to its ventilation rate. These calculated garage 
temperature and humidity values were then used as the ambient conditions for both the storage 
tanks and the heat pump evaporator coils. 

3.5.6 Onsite Renewable Energy 

Code Change Description. The basic renewable credit is described in C406.5.1 as using an 
installed renewable capacity of at least 0.25 W/ft2 of conditioned floor area. 

Modeling Strategy. The measure was applied only to the outpatient health care prototype, 
which has a conditioned floor area of 40,946 ft2, and thus an installed capacity of 10,236 W. The 
measure was implemented as a photovoltaic system in the prototype model, and the PVWatts 
feature was used to model the system performance in EnergyPlus. The following additional 
design parameters assumed for the simulation are based on requirements in Addendum ck to 
ASHRAE 90.1-2019 (ASHRAE 2020): 

• Module Type: Crystalline Silicon Panel with a glass cover, 19.1%nominal efficiency and 
temperature coefficient of -0.47%/°C. Performance shall be based on a reference 
temperature of 77°F (25°C) and irradiance of 317 Btu/ft2-hr (1,000 W/m2) 

• Array Type: Rack mounted array with installed nominal operating cell temperature (INOCT) 
of  03°F (45°C). 

• Total System losses (DC output to AC output): 11.3% 

• Tilt: 0-degrees (mounted horizontally) 

• Azimuth:180 degrees. 
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4.0 Site Energy and Energy Cost Savings Results 
This section summarizes the estimated energy, emissions, and energy cost savings for the 
2021 IECC compared to the 2018 IECC. The site energy and source energy savings results of 
the analysis are summarized in Table 4.1. This table groups the building prototypes by their 
principal activity and shows the construction weighting factors by building prototype. The table 
provides a side-by-side comparison of the site Energy Use Index (EUI) and Energy Cost Index 
(ECI) for the 2018 and 2021 editions of the IECC. Site energy is utility electricity and natural gas 
delivered and used at the building site. When the renewable energy credit is used by a 
prototype, the generated electricity is used by the building without storage or feeding electricity 
back to the grid. The EUI and ECI are the net of site energy consumption and renewable 
production. The EUI and ECI shown in Table 4.1 for each prototype are national weighted 
averages across climate zones in the United States. The percent savings (reduction) in EUI and 
ECI are presented as well. A negative percentage reflects increases in EUI or ECI. The last row 
of Table 4.1 shows the national weighted average results from all 16 prototypes and 16 climate 
zones using the construction weighting factors (see Table 2.2 in this report). As shown in Table 
4.1, on a weighted national basis, the 2021 IECC results in 12.1% site energy savings and 
10.6% energy cost savings over the 2018 IECC. These savings include federally mandated 
efficiency improvements of appliances and equipment that have taken effect since (but 
independent of) the publication of the 2018 IECC. Table 4.2 shows similar results for energy 
cost and emissions savings for the 2021 IECC compared to the 2018 IECC.  

Table 4.1. Site and Source Energy Savings between the 2018 and 2021 IECC 

Building 
Activity Building Prototype Floor Area 

Weight (%) 

Site EUI 
(kBtu/ft2-yr) Site EUI 

Savings 
(%) 

Source EUI 
(kBtu/ft2-yr) Source EUI 

Savings (%) 2018 
IECC 

2021 
IECC 

2018 
IECC 

2021 
IECC 

Office 
Small Office 3.8% 29.9 26.2 12.4% 83.0 72.8 12.3% 

Medium Office 5.0% 32.0 28.2 11.9% 85.0 74.9 11.9% 
Large Office 3.9% 56.3 47.6 15.5% 155.7 131.6 15.5% 

Retail 
Stand-Alone Retail 10.9% 47.1 41.2 12.5% 106.3 94.6 11.0% 

Strip Mall 3.7% 50.1 43.3 13.6% 122.7 110.3 10.1% 

Education 
Primary School 4.8% 48.9 44.7 8.6% 120.6 106.9 11.4% 

Secondary School 10.9% 44.6 41.1 7.8% 111.5 100.8 9.6% 

Healthcare 
Outpatient Healthcare 3.4% 112.8 107.7 4.5% 270.0 256.8 4.9% 

Hospital 4.5% 123.9 120.3 2.9% 279.3 274.2 1.8% 

Lodging 
Small Hotel 1.6% 70.3 57.7 17.9% 145.1 127.2 12.3% 
Large Hotel 4.2% 93.4 80.0 14.3% 190.8 174.8 8.4% 

Warehouse Warehouse 18.6% 13.1 12.0 8.4% 27.2 25.1 7.7% 
Food 

Service 
Quick-Service Restaurant 0.3% 525.6 505.8 3.8% 912.6 860.6 5.7% 
Full-Service Restaurant 1.0% 349.7 337.8 3.4% 665.9 634.9 4.7% 

Apartment 
Mid-Rise Apartment 13.7% 41.2 31.6 23.3% 110.1 86.5 21.4% 
High-Rise Apartment 9.6% 43.5 31.0 28.7% 95.7 81.0 15.4% 

National Weighted Average 100% 51.1 44.9 12.1% 118.7 106.1 10.6% 
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Table 4.2. Energy Cost and Emissions Savings between the 2018 and 2021 IECC 

Building 
Activity Building Prototype Floor Area 

Weight (%) 

ECI 
($/ft²-yr) ECI 

Savings 
(%) 

Emissions 
(ton/kft²-yr) Emission 

Reduction 
 (%) 2018 

IECC 
2021 
IECC 

2018 
IECC 

2021 
IECC 

Office 
Small Office 3.8% $0.96 $0.85 11.5% 6.0 5.3 12.3% 

Medium Office 5.0% $0.98 $0.86 12.2% 6.1 5.4 11.8% 
Large Office 3.9% $1.81 $1.52 16.0% 11.3 9.5 15.5% 

Retail 
Stand-Alone Retail 10.9% $1.17 $1.05 10.3% 7.3 6.6 10.5% 

Strip Mall 3.7% $1.38 $1.25 9.4% 8.6 7.8 9.3% 

Education 
Primary School 4.8% $1.36 $1.20 11.8% 8.5 7.5 12.1% 

Secondary School 10.9% $1.26 $1.14 9.5% 7.9 7.1 10.1% 

Healthcare 
Outpatient Healthcare 3.4% $3.02 $2.87 5.0% 18.9 18.0 5.0% 

Hospital 4.5% $3.08 $3.03 1.6% 19.2 18.9 1.6% 

Lodging 
Small Hotel 1.6% $1.56 $1.39 10.9% 9.7 8.7 10.6% 
Large Hotel 4.2% $2.04 $1.91 6.4% 12.8 11.9 6.5% 

Warehouse Warehouse 18.6% $0.29 $0.27 6.9% 1.8 1.7 7.1% 
Food 

Service 
Quick-Service Restaurant 0.3% $9.20 $8.61 6.4% 57.6 53.9 6.5% 
Full-Service Restaurant 1.0% $6.95 $6.60 5.0% 43.5 41.3 5.1% 

Apartment 
Mid-Rise Apartment 13.7% $1.27 $1.00 21.3% 7.9 6.3 21.0% 
High-Rise Apartment 9.6% $1.05 $0.93 11.4% 6.6 5.8 11.6% 

National Weighted Average 100% $1.32 $1.18 10.6% 8.2 7.4 10.2% 

As can be seen from Table 4.1, the savings vary significantly by prototype. This is expected as 
code requirements are different by building type and by climate. PNNL did not explicitly quantify 
the national impacts of individual code changes. Although this approach does not allow the 
ranking of all code changes based on their energy savings impacts, a few high-impact changes 
resulting in significant energy savings were identified by examining individual prototype 
implementation results and are listed below (categorized by end use). 

• Envelope:  
– Air leakage testing (Section 3.2.4) 
– Operable opening interlock with HVAC (Section 3.3.1) 

• HVAC:  
– Demand controlled ventilation (Section 3.3.6)  
– Data center MLC requirement (Section 3.3.2) 
– Heating and cooling efficiencies (Sections 3.3.4) 

• Lighting and receptacle loads:  
– Lighting power reduction (Sections 3.4.3) 
– Automatic control of receptacle loads (Section 3.4.1) 
– Secondary sidelit daylighting control (Section 3.4.4) 
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• Additional efficiency requirements:  
– Lighting power reduction (Sections 3.5.3) 
– Heating and cooling efficiencies (Sections 3.5.2) 
– Heat pump water heater (Section 3.5.5) 
– Infiltration reduction (Section 3.5.4) 

Figure 4.1 illustrates the weighted percent change in the national weighted values for EUI, ECI, 
and emissions due to the change from the 2018 IECC to the 2021 IECC. 

  
Figure 4.1. National Average Energy, Cost and Carbon Intensity for all IECC Prototypes 
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Table 4.3 presents the 2021 IECC savings for all prototype buildings aggregated by climate 
zone. The energy and energy cost savings vary by climate zone. The site energy savings in 
most climate zones are greater than 9% and the savings in the coldest two climate zones (i.e., 7 
and 8) are 5.8 and 7.3%, respectively. The energy cost savings in all climate zones are over 8% 
except for climate zones 7 and 8. For most climate zones, the percentages of energy cost 
savings are somewhat lower than the site energy savings. The savings variance is attributed to 
the applicability of the code changes to different climate zones and the construction weights of 
the building types within the climate zones. 
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Table 4.3. Site Energy and Energy Cost Savings between the 2018 and 2021 IECC by Climate Zone 

Climate Zones 

Site EUI 
(kBtu/ft2-yr) Site EUI 

Savings 
(%) 

Source EUI 
(kBtu/ft2-yr) 

Source 
EUI 

Savings 
(%) 

ECI 
($/ft²-yr) ECI 

Savings 
(%) 

Emissions 
(ton/kft²-yr) Emission 

Savings 
(%) 2018 

IECC 
2021 
IECC 

2018 
IECC 

2021 
IECC 

2018 
IECC 

2021 
IECC 

2018 
IECC 

2021 
IECC 

1A 49.5 41.8 15.6% 125.5 110.9 11.6% 1.43 1.27 11.2% 8.91 7.95 10.8% 
2A 49.6 44.0 11.3% 124.8 111.7 10.5% 1.41 1.27 9.9% 8.84 7.93 10.3% 
2B 44.9 40.3 10.2% 113.5 102.3 9.9% 1.29 1.16 10.1% 8.05 7.26 9.8% 
3A 49.4 44.0 10.9% 118.3 106.5 10.0% 1.33 1.19 10.5% 8.28 7.47 9.8% 
3B 42.6 37.1 12.9% 104.4 92.9 11.0% 1.18 1.05 11.0% 7.35 6.58 10.5% 
3C 43.4 36.3 16.4% 108.5 92.7 14.6% 1.23 1.05 14.6% 7.67 6.59 14.1% 
4A 50.6 42.7 15.6% 114.8 100.5 12.5% 1.27 1.12 11.8% 7.92 7.00 11.6% 
4B 53.7 48.5 9.7% 125.4 114.2 8.9% 1.39 1.27 8.6% 8.71 7.95 8.7% 
4C 44.1 36.6 17.0% 102.2 88.5 13.4% 1.13 0.99 12.4% 7.09 6.20 12.6% 
5A 57.8 52.6 9.0% 122.8 112.5 8.4% 1.33 1.22 8.3% 8.31 7.63 8.2% 
5B 52.3 45.8 12.4% 118.4 105.2 11.1% 1.31 1.17 10.7% 8.16 7.28 10.8% 
5C 58.1 51.9 10.7% 130.0 117.4 9.7% 1.43 1.29 9.8% 8.93 8.09 9.4% 
6A 68.1 61.8 9.3% 140.9 129.5 8.1% 1.51 1.39 7.9% 9.45 8.72 7.7% 
6B 64.2 57.1 11.1% 137.2 123.8 9.8% 1.49 1.35 9.4% 9.30 8.43 9.4% 
7 73.7 69.4 5.8% 151.1 141.3 6.5% 1.62 1.51 6.8% 10.12 9.43 6.8% 
8 91.7 85.0 7.3% 170.2 158.1 7.1% 1.76 1.64 6.8% 11.02 10.24 7.1% 

National Weighted 
Average 51.1 44.9 12.1% 118.7 106.1 10.6% 1.32 1.18 10.6% 8.24 7.40 10.2% 
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Appendix A – Code Changes from the 2018 to 2021 IECC Included in Analysis and 
their Impact on Building Prototypes 

The following table lists the code changes to the 2018 IECC that result in energy savings that were quantified in the analysis, as well 
as the relevant section of the IECC and which prototypes were affected. 

Table A.1. Changes Between the 2018 and 2021 IECC with Quantified Energy Impacts and Impacted Prototypes 

Section Number in the 2021 
IECC Description of Code Changes 
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C402.1.4 Assembly U-factor, C-
factor or F-factor-based method 

Imposes more stringent requirement on the insulation 
requirements for opaque constructions. X X X X X X X X X X X X X X X X 

C402.4 Fenestration Imposes more stringent requirement on the window 
thermal properties. X X X X X X X X X X X X X X X X 

C402.4.5 Doors 
Increases allowable U-factor requirements for opaque 
non-swinging doors. Also decreases U-factors for 
swinging doors in some climates. 

X X X X X X X X X X X X X X   

C402.5 Air leakage - thermal 
envelope 

Adds requirement for air barrier testing, which sets 
specific limits on air leakage for specific climates. X X X X X X X X X X X X X X X X 

C402.5.11 Operable openings 
interlocking 

Requires that operable openings be interlocked with 
HVAC setpoints. 

         X X    X X 

C403.1.2 Data centers 
Adds requirement that data center systems comply with 
Sections 6 and 8 of ASHRAE 90.4-2016, with IECC-
specific values for MLC. 

  X              
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Section Number in the 2021 
IECC Description of Code Changes 
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C403.3.2 HVAC equipment 
performance requirements 

Increases required HVAC efficiency values for several 
equipment categories. 

   X  X X     X X X X  

C403.4.2.3 Automatic start and 
stop 

Adds automatic stop for near the end of occupied periods, 
where thermostat is set back by 2°F. X X X X X X X X    X X X X X 

C403.6.5 Supply air 
temperature reset 

Adds exceptions to supply air temperature reset for some 
hot climates based on design outside air flow. 

 X X   X X X         

C403.7.1 Demand control 
ventilation 

Expands the applicability of DCV to all single zone 
systems that also require economizer and reduces 
occupant density threshold. 

   X X     X  X     

C403.7.4 Energy recovery 
systems 

Adds new requirements for ERV in non-transient dwelling 
units. 

              X X 

C403.8.5 Low-capacity 
ventilation fans Adds efficacy requirements for low-capacity fans.               X X 

C403.11.1 Commercial 
refrigerators and refrigerator-
freezers 

Decreases maximum daily energy consumption for 
commercial refrigerators and freezers. 

     X X  X  X  X X   

C403.11.2 Walk-in coolers and 
walk-in freezers 

Decreases maximum daily energy consumption for walk-in 
coolers and freezers. 

     X X  X  X  X X   

Future Adds new federal requirements for clean water pump 
efficiency. 

  X   X X X X  X     X 

C405.2.1 Occupant sensor 
controls Extends requirement to corridor spaces. X X X   X X X X X X X X X X X 

C405.2.4.2 Sidelit daylight zone Adds requirement for secondary sidelit daylight zone. X X X X  X X X X X X X X X   
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Section Number in the 2021 
IECC Description of Code Changes 
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C405.2.7.3 Exterior lighting 
setback 

Increase setback amount to 50% and add occupancy-
based control to outdoor parking areas. X X X X X X X X    X X X   

C405.3.2 Interior lighting power 
allowance Decrease lighting power density for most space types. X X X X X X X X X X X X   X X 

C405.11 Automatic receptacle 
control 

Adds requirement for automatic control of receptacle loads 
in selected space types. X X X   X X X X X  X   X X 

C406 Additional Efficiency 
Requirements 

Adds new categories for efficiency credits and new point 
values. X X X X X X X X X X X X X X X X 
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Appendix B – Energy and Energy Cost Savings for the 2021 
IECC and Corresponding Standard 90.1-2019 

Section 304(b) of the ECPA (Energy Conservation and Production Act), as amended, requires 
the Secretary of Energy to make a determination each time a revised edition of Standard 90.1 is 
published with respect to whether the revised standard would improve energy efficiency in 
commercial buildings. When DOE issues an affirmative determination on Standard 90.1, states 
are statutorily required to certify within 2 years that they have reviewed and updated the 
commercial provisions of their building energy code, with respect to energy efficiency, to meet 
or exceed the revised standard (42 U.S.C. 6833).  

In support of DOE’s determination, PNNL conducted an energy savings analysis for Standard 
90.1-2019 compared to Standard 90.1-2016 (DOE 2021). Based on that analysis, DOE issued a 
determination that Standard 90.1-2019 would achieve greater energy efficiency in buildings 
compared to the 2016 edition of the standard.  

As many states have historically adopted the IECC for both residential and commercial 
buildings, PNNL has also compared energy performance of Standard 90.1-2019 with the 2021 
IECC to help states and local jurisdictions make informed decisions regarding model code 
adoption. Of the 42 states with statewide commercial building energy codes currently, 33 use a 
version of the IECC (BECP 2022). 

Table B.1 shows side-by-side comparisons of the site EUI and ECI for Standard 90.1-2019 and 
the 2021 IECC for each of 16 prototype buildings along with the percent difference between the 
two. The national weighted average of all prototypes combined is also shown. Negative 
percentage differences indicate higher energy usage or energy costs for buildings designed to 
the 2021 IECC compared to those designed to Standard 90.1-2019. Figure B.1 shows the same 
results graphically. For some prototypes, EUIs or ECIs were lower using Standard 90.1-2019 
but the 2021 IECC resulted in both lower energy use and lower energy costs in the national 
weighted average.
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Table B.1. Site Energy and Energy Cost Savings between Standard 90.1-2019 and the 2021 IECC 

Building Prototype 

Site EUI 
(kBtu/ft²-yr) 

Source EUI 
(kBtu/ft²-yr) 

ECI 
($/ft²-yr) 

Emissions 
(ton/ft²-yr) 

Standard 
90.1-2019 

2021 
IECC 

Difference 
(%) 

Standard 
90.1-2019 

2021 
IECC 

Difference 
(%) 

Standard 
90.1-2019 

2021 
IECC 

Difference 
(%) 

Standard 
90.1-2019 

2021 
IECC 

Difference 
(%) 

Small Office 26.8 26.2 2.2% 74.7 72.8 2.5% $0.87 $0.85 2.3% 5.4  5.3  2.4% 
Medium Office  30.3 28.2 6.9% 78.7 74.9 4.8% $0.90 $0.86 4.4% 5.6  5.4  4.3% 
Large Office  53.3 47.6 10.7% 146.8 131.6 10.4% $1.70 $1.52 10.6% 10.6  9.5  10.3% 
Stand-Alone Retail  46.2 41.2 10.8% 102.9 94.6 8.1% $1.13 $1.05 7.1% 7.1  6.6  7.2% 
Strip Mall  49.2 43.3 12.0% 120.1 110.3 8.2% $1.35 $1.25 7.4% 8.4  7.8  7.1% 
Primary School 43.2 44.7 -3.5% 101.5 106.9 -5.3% $1.13 $1.20 -6.2% 7.1  7.5  -5.7% 
Secondary School 38.8 41.1 -5.9% 93.5 100.8 -7.8% $1.05 $1.14 -8.6% 6.6  7.1  -8.2% 
Outpatient Healthcare  108.4 107.7 0.6% 259.6 256.8 1.1% $2.91 $2.87   18.2  18.0  1.2% 
Hospital  106.4 120.3 -13.1% 254.4 274.2 -7.8% $2.85 $3.03 -6.3% 17.8  18.9  -6.4% 
Small Hotel1  63.5 57.7 9.1% 125.7 127.2 -1.2% $1.33 $1.39 -4.5% 8.3  8.7  -4.6% 
Large Hotel 86.9 80.0 7.9% 173.2 174.8 -0.9% $1.84 $1.91 -3.8% 11.5  11.9  -3.7% 
Warehouse  13.6 12.0 11.8% 26.7 25.1 6.0% $0.28 $0.27 3.6% 1.8  1.7  4.0% 
Quick-Service Restaurant 499.2 505.8 -1.3% 854.8 860.6 -0.7% $8.57 $8.61 -0.5% 53.6  53.9  -0.4% 
Full-Service Restaurant 337.9 337.8 0.0% 636.9 634.9 0.3% $6.63 $6.60 0.5% 41.5  41.3  0.4% 
Mid-Rise Apartment 39.3 31.6 19.6% 106.5 86.5 18.8% $1.23 $1.00 18.7% 7.7  6.3  18.6% 
High-Rise Apartment 43.2 31.0 28.2% 91.9 81.0 11.9% $1.00 $0.93 7.0% 6.2  5.8  6.9% 
National Weighted 
Average  48.0 44.9 6.5% 110.4 106.1 3.9% $1.22 $1.18 3.3% 7.6  7.4  3.1% 

 
1 The hotel prototypes show positive savings for site EUI and negative savings for the other metrics due to the switch of a portion of service water 
heating energy from gas to electric heat pump. 
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Figure B.1. National Average Site Energy Use Intensity for Standard 90.1 and IECC 

Prototypes  

The comparisons show the combined energy impacts of differences between the 2021 IECC 
and Standard 90.1-2019. Although the current analysis does not compare or rank the individual 
differences based on their energy savings, a few high-impact differences by category can be 
identified as follows: 

• Envelope 
– Prescriptive window-to-wall ratio (WWR) limit: the 2021 IECC allows a WWR up to 30% 

unless a significant portion of the building is equipped with daylight-responsive controls, 
in which case up to 40% is allowed. Standard 90.1-2019 requires WWR less than 40%. 

– Semi-heated space envelope requirements: the 2021 IECC does not have separate 
envelope requirements for semi-heated spaces. Semi-heated spaces are required to 
follow conditioned space requirements. Standard 90.1-2019 has less stringent insulation 
requirements for semi-heated spaces.  

– Vestibule exceptions: the 2021 IECC exempts building entrance doors that open up to a 
space less than 3,000 ft2; Standard 90.1-2019 does not. The 2021 IECC also includes 
an exception from vestibule requirements if an air curtain is installed instead; Standard 
90.1-2019 does not have such an exception. 

– Fenestration orientation: the 2021 IECC does not limit the distribution of fenestration 
area. Standard 90.1-2019 limits the proportion of fenestration area on the east and west 
façades.  
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– Skylights: the 2021 IECC has an exception for spaces with daylighting control that allow 
higher U-factor and SHGC for skylights. This exception does not exist for Standard 90.1-
2019. 

– Infiltration: Testing for infiltration is no longer optional for the 2021 IECC in certain cases, 
so air leakage limits are now set at 0.4 cfm/ft2 for some prototypes in some climate 
zones. This is significantly lower than the value of 1.0 cfm/ft2 used for Standard 90.1-
2019. 

• Building mechanical systems 
– Transfer air: the 2021 IECC requires the use of transfer air to kitchen exhaust systems. 

Standard 90.1-2019 expands the requirement to more exhaust systems, including 
restroom and laundry exhaust.  

– Pipe sizing: Standard 90.1-2019 includes requirements for pipe sizing to reduce pump 
power. IECC 2021 does not have similar requirements, and thus pump pressure loss is 
higher. 

– Occupied-standby controls: Standard 90.1-2019 includes a thermostat/VAV box control 
requirement that is connected to automatic lighting controls. IECC 2021 does not have a 
similar requirement. 

– Chilled water flow: Standard 90.1-2019 has a requirement for sizing chilled water coils 
based on a 15°F temperature difference. The 2021 IECC prototypes used 12°F 
temperature difference for air cooled chillers and 10°F temperature difference for water 
cooled chillers. 

– Minimum damper position for VAV terminals: Standard 90.1-2019 sets the minimum air 
flow setting based on the Simplified Procedure of ASHRAE Standard 62.1, whereas 
IECC-2021 sets the minimum based on the larger of 20% and the ventilation 
requirements. 

– One pump per chiller: Standard 90.1-2019 has a provision that requires each chiller to 
have its own primary chilled water pump, but the 2021 IECC does not have this 
requirement. Thus, in the 2021 IECC prototypes, a single larger pump is run, even if only 
one chiller operates. 

– Chilled and hot water reset control: The 2021 IECC prototypes are modeled with both 
chilled and hot water reset control, and the Standard 90.1-2019 models do not include 
this control. 

– Optimal stop control: The 2021 IECC has a requirement for optimal stop control which is 
not shared by Standard 90.1-2019. This amounts to a partial thermostat set back that 
occurs one hour before the end of the occupied period. 

– Demand controlled ventilation: The 2021 IECC has new language that requires demand 
controlled ventilation for all single zone HVAC systems that include economizer controls 
and that do not require energy recovery ventilation. This blanket requirement is not 
included in Standard 90.1-2019, so the 2021 IECC has greater use of the technology. 

– Heat recovery chiller: Heat recovery chillers are included in the Standard 90.1-2019 
hospital prototype, but are not required for the 2021 IECC. 
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• Lighting 
– Dwelling unit (apartment) lighting power: the 2021 IECC requires 90% of all permanently 

installed luminaires in dwelling units to be high efficacy. Standard 90.1-2019 requires 
only 75%. 

– Egress lighting control: Standard 90.1-2019 requires lighting connected to emergency 
circuits to be turned off in spaces that comply with the automatic full off or scheduled off 
requirements when there are no occupants. It provides an exception to the automatic full 
off and scheduled off requirements for egress lighting by allowing 0.02 W/ft2 or less 
lighting power to remain on during the unoccupied period. The 2021 IECC does not have 
such a requirement.  

– Daylighting minimum ratio: Where daylighting controls are required, IECC 2021 specifies 
a minimum light output of 15%, whereas Standard 90.1-2019 specifies a minimum 
output of 20%. 

– Building façade lighting: Standard 90.1-2019 has lower allowances for building façade 
lighting than the IECC 2021.  

• Additional efficiency package options: Additional efficiency package requirements are in the 
2021 IECC, but not in Standard 90.1-2019. 
– Interior lighting power: The lighting power allowances specified in the 2021 IECC are 

almost the same as the corresponding requirements in Standard 90.1-2019. The lighting 
efficiency package was selected for all prototypes and in most climate zones. 
Consequently, the lighting power for the 2021 IECC prototypes is typically 10% lower 
than Standard 90.1-2019.  

– Cooling efficiency: The cooling efficiency package was selected for most climates for the 
school prototypes, and for a few climates in all other prototypes except retail. The 
prescriptive requirements for cooling efficiency in the 2021 IECC are nearly identical to 
90.1-2019, so the cooling efficiency improvements of 5% to 10% are primarily due to the 
efficiency package. 

– Heating efficiency: The heating efficiency 5% improvement package was applied only for 
the apartments, hotels, and hospital, and only in climate zone 5C. The prescriptive 
requirements for heating efficiency in the 2021 IECC for these prototypes are identical to 
those of Standard 90.1-2019. The heating efficiency 10% improvement package was not 
used. 

– Infiltration: The infiltration energy credit was selected for all prototypes except retail, and 
in several climate zones. To achieve the infiltration credit, the 2021 IECC prototype air 
leakage rates are based on 0.25 cfm/ft2, as compared with 1.0 cfm/ft2 for 90.1-2019. 

– Heat pump water heater: The HPWH credit was selected for the apartments, the hotels, 
and the hospital. The corresponding water heating systems in the 90.1-2019 prototypes 
were electric storage for the mid-rise apartment and gas storage for all the others. 

– Onsite renewable energy: The credit for onsite renewable energy was selected only for 
the outpatient health care prototype, and only is seven climates. The corresponding 
90.1-2019 prototypes did not include onsite renewable energy. 
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Table B.2 shows the comparison of the analysis results for Standard 90.1-2019 and the 2021 
IECC by climate zone. The EUI, ECI, and emissions factor shown in the table for each climate 
zone are weighted averages across the 16 prototypes within that climate zone in the United 
States. For all climate zones, the table shows buildings designed to the 2021 IECC have lower 
energy consumption and costs than those designed to Standard 90.1-2019 based on a 
weighted average. On a national average basis for all prototypes combined, the 2021 IECC is 
6.5% more efficient for site energy use and 3.3% more for energy costs than Standard 90.1-
2019.
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Table B.2. Site Energy and Energy Cost Savings between Standard 90.1-2019 and the 2021 IECC by Climate Zone 

Climate Zones 

Site EUI 
(kBtu/ft²-yr) 

Source EUI 
(kBtu/ft²-yr) 

ECI 
($/ft²-yr) 

Emissions 
(ton/kft²-yr) 

Standard 
90.1-
2019 

2021 
IECC 

Difference 
(%) 

Standard 
90.1-
2019 

2021 
IECC 

Difference 
(%) 

Standard 
90.1-
2019 

2021 
IECC 

Difference 
(%) 

Standard 
90.1-
2019 

2021 
IECC 

Difference 
(%) 

1A 47.1 41.8 11.3% 117.6 110.9 5.7% 1.33 1.27 4.5% 8.32 7.95 4.4% 
2A 46.0 44.0 4.3% 115.5 111.7 3.3% 1.31 1.27 3.1% 8.18 7.93 3.1% 

2B 41.7 40.3 3.4% 105.3 102.3 2.8% 1.19 1.16 2.5% 7.46 7.26 2.7% 

3A 46.1 44.0 4.6% 109.5 106.5 2.7% 1.22 1.19 2.5% 7.64 7.47 2.2% 

3B 39.9 37.1 7.0% 97.1 92.9 4.3% 1.09 1.05 3.7% 6.83 6.58 3.7% 

3C 40.4 36.3 10.1% 100.8 92.7 8.0% 1.14 1.05 7.9% 7.13 6.59 7.6% 

4A 48.0 42.7 11.0% 107.3 100.5 6.3% 1.18 1.12 5.1% 7.38 7.00 5.1% 

4B 49.7 48.5 2.4% 114.8 114.2 0.5% 1.27 1.27 0.0% 7.96 7.95 0.1% 

4C 41.2 36.6 11.2% 95.6 88.5 7.4% 1.06 0.99 6.6% 6.63 6.20 6.5% 

5A 54.7 52.6 3.8% 114.5 112.5 1.7% 1.23 1.22 0.8% 7.71 7.63 1.0% 

5B 48.8 45.8 6.1% 109.4 105.2 3.8% 1.20 1.17 2.5% 7.52 7.28 3.2% 

5C 54.9 51.9 5.5% 121.5 117.4 3.4% 1.33 1.29 3.0% 8.32 8.09 2.8% 

6A 64.3 61.8 3.9% 131.5 129.5 1.5% 1.41 1.39 1.4% 8.79 8.72 0.8% 

6B 60.2 57.1 5.1% 125.7 123.8 1.5% 1.35 1.35 0.0% 8.46 8.43 0.4% 

7 69.9 69.4 0.7% 140.8 141.3 -0.4% 1.50 1.51 -0.7% 9.37 9.43 -0.6% 

8 85.9 85.0 1.0% 157.3 158.1 -0.5% 1.62 1.64 -1.2% 10.13 10.24 -1.1% 
National Weighted 
Average 48.0 44.9 6.5% 110.4 106.1 3.9% 1.22 1.18 3.3% 7.64 7.40 3.1% 
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1.0 Highlights 

Moving to the ASHRAE Standard 90.1-2019 (ASHRAE 2019) edition from Standard 90.1-2016 
(ASHRAE 2016) is cost‐effective for Ohio. Standard 90.1-2019 will provide an annual energy 
cost savings of $0.054 per square foot on average across the state. It will reduce statewide CO2 
emissions by 9.2 MMT (30 years cumulative), equivalent to the CO2 emissions of 2,009,000 
cars driven for one year. 

Updating the state energy code based on Standard 90.1-2019 will also stimulate the creation of 
high-quality jobs across the state. Standard 90.1-2019 is expected to result in buildings that are 
energy efficient, more affordable to own and operate, and based on current industry standards 
for health, comfort, and resilience. 

The tables below show the expected impact of upgrading to Standard 90.1-2019 from a 
consumer perspective and statewide perspective. These results are weighted averages for all 
building types in all climate zones in the state, based on weightings shown in Table 4. The 
methodology used for this analysis is consistent with the methodology used in the national cost-
effectiveness analysis.1 Additional results and details on the methodology are presented in the 
following sections. 

Consumer Impact 

Annual (first year) energy cost savings, $/ft2  $0.054  

Added construction cost, $/ft2  -$1.225 

Publicly-owned scenario LCC Savings, $/ft2 4.02 

Privately-owned scenario LCC Savings, $/ft2 3.57 

 

Statewide Impact - Emissions First Year  30 Years Cumulative 

Energy cost savings, 2020$ 1,501,000 649,900,000 

CO2 emission reduction, Metric tons 13,250 9,239,000 

CH4 emissions reductions, Metric tons 1.35 938 

N2O emissions reductions, Metric tons 0.191 133 

NOx emissions reductions, Metric tons 6.99 4,875 

SOx emissions reductions, Metric tons 8.99 6,271 

 

Statewide Impact - Jobs Created First Year 30 Years Cumulative 

Jobs Created Reduction in Utility Bills 134 4,230 

Jobs Created Construction Related Activities 336 10,613 

 

 

 
1 National cost-effectiveness report: 
https://www.energycodes.gov/development/commercial/cost_effectiveness 
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The report provides analysis of two LCC scenarios:  

• Scenario 1, representing publicly‐owned buildings, considers initial costs, energy costs, 
maintenance costs, and replacement costs—without borrowing or taxes. 

• Scenario 2, representing privately‐owned buildings, adds borrowing costs and tax impacts. 

Figure 1 compares annual energy cost savings, first cost for the upgrade, and net annualized 
LCC savings. The net annualized LCC savings per square foot is the annual energy savings 
minus an allowance to pay for the added cost under scenario 1. Figure 2 shows overall state 
weighted net LCC results for both scenarios. When net LCC is positive, the updated code 
edition is considered cost‐effective. 

  

Figure 1.  Statewide Weighted Costs and Savings Figure 2.  Overall Net Life-Cycle Cost Savings 
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2.0 Cost‐Effectiveness Results for  
ASHRAE Standard 90.1-2019 in Ohio 

This section summarizes the cost-effectiveness analysis results applicable to the building 
owner. Life Cycle Cost (LCC) savings is the primary measure established by the U.S. 
Department of Energy to assess the cost effectiveness and economic impact of building energy 
codes. Net LCC savings is the calculation of the present value of energy savings minus the 
present value of non-energy incremental costs over a 30-year period. The non-energy 
incremental costs include initial equipment and construction costs, and maintenance and 
replacement costs, less the residual value of components at the end of the 30-year period. 
When net LCC is positive, the updated code edition is considered cost‐effective. Savings are 
computed for two scenarios: 

• Scenario 1: represents publicly‐owned buildings, includes costs for initial equipment and 
construction, energy, maintenance and replacement and does not include loans or 
taxes. 

• Scenario 2: represents privately‐owned buildings, includes the same costs as Scenario 
1, with the initial investment financed through a loan amortized over 30 years and federal 
and state corporate income tax deductions for interest and depreciation. 

Both scenarios include the residual value of equipment with remaining useful life at the end of 
the 30-year assessment period. Totals for building types, climate zones, and the state overall 
are averages based on Table 4 construction weights. Factors such as inflation and discount 
rates are different between the two scenarios, as described in the Cost-Effectiveness 
Methodology section. 

LCC is affected by many variables, including the applicability of individual measures in the code, 
measure costs, measure lifetime, replacement costs, state cost adjustment, energy prices, and 
so on. In some cases, the LCC can be negative for a given building type or climate zone based 
on the interaction of these variables. However, the code is considered cost-effective if the 
weighted statewide LCC is positive. 

Table 1 shows the present value of the net LCC savings over 30 years for buildings in scenario 
1 averages $4.02 per square foot for Standard 90.1-2019. 

Table 1. Net LCC Savings for Ohio, Scenario 1 ($/ft2) 

 

 

Table 2 shows the present value of the net LCC savings over 30 years averages $3.57 per 
square foot for scenario 2. 

Climate Zone Small Office Large Office
Stand-Alone 

Retail

Primary 

School
Small Hotel

Mid-Rise 

Apartment

All Building 

Types

4A $3.78 $3.79 $3.99 $4.54 $12.83 $1.90 $3.76

5A $3.73 $3.79 $4.06 $4.50 $12.79 $1.88 $4.22

State Average $3.75 $3.79 $4.04 $4.51 $12.80 $1.89 $4.02
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Table 2. Net LCC Savings for Ohio, Scenario 2 ($/ft2) 

 

2.1 Energy Cost Savings 

Table 3 shows the economic impact of upgrading to Standard 90.1-2019 by building type and 
climate zone in terms of the annual energy cost savings in dollars per square foot. The annual 
energy cost savings across the state averages $0.054 per square foot. 

Table 3. Annual Energy Cost Savings for Ohio ($/ft2) 

 

2.2 Construction Weighting of Results 

Energy and economic impacts were determined and reported separately for each building type 
and climate zone. Cost‐effectiveness results are also reported as averages for all prototypes 
and climate zones in the state. To determine these averages, results were combined across the 
different building types and climate zones using weighting factors shown in Table 4. These 
weighting factors are based on the floor area of new construction and major renovations for the 
six analyzed building prototypes in state‐specific climate zones. The weighting factors were 
developed from construction start data from 2003 to 2018 (Dodge Data & Analytics) based on 
an approach documented in Lei, et al. 

Table 4. Construction Weights by Building Type 

 

2.3 Incremental Construction Cost  

Cost estimates were developed for the differences between Standard 90.1-2016 and Standard 
90.1-2019 as implemented in the six prototype models. Costs for the initial construction include 
material, labor, commissioning, construction equipment, overhead and profit. Costs were also 
estimated for replacing equipment or components at the end of the useful life. The costs were 

Climate Zone Small Office Large Office
Stand-Alone 

Retail

Primary 

School
Small Hotel

Mid-Rise 

Apartment

All Building 

Types

4A $3.26 $3.21 $3.51 $3.91 $12.37 $1.73 $3.33

5A $3.21 $3.21 $3.57 $3.88 $12.33 $1.72 $3.74

State Average $3.23 $3.21 $3.55 $3.89 $12.34 $1.73 $3.57

Climate Zone Small Office Large Office
Stand-Alone 

Retail

Primary 

School
Small Hotel

Mid-Rise 

Apartment

All Building 

Types

4A $0.039 $0.048 $0.077 $0.056 $0.069 $0.017 $0.049

5A $0.038 $0.048 $0.078 $0.056 $0.067 $0.016 $0.057

State Average $0.038 $0.048 $0.078 $0.056 $0.068 $0.017 $0.054

Climate Zone
Small 

Office 

Large 

Office

Stand-Alone 

Retail

Primary 

School

Small 

Hotel

Mid-Rise 

Apartment

All Building 

Types

4A 4.3% 3.8% 13.2% 6.9% 1.6% 12.4% 42.1%

5A 7.7% 1.9% 24.7% 11.9% 2.9% 8.6% 57.9%

State Average 12.0% 5.8% 37.9% 18.8% 4.5% 21.0% 100.0%
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developed at the national level for the national cost-effectiveness analysis and then adjusted for 
local conditions using a state construction cost index (Hart et al. 2019, Means 2020a,b). 

Table 5 shows incremental initial cost for individual building types in state‐specific climate zones 
and weighted average costs by climate zone and building type for moving to Standard 90.1-
2019 from Standard 90.1-2016. 

The added construction cost can be negative for some building types, which represents a 
reduction in first costs and a savings that is included in the net LCC savings. This is typically 
due to the interaction between measures and situations such as the following: 

• Fewer light fixtures are required when the allowed lighting power is reduced. Also, 
changes from fluorescent to LED technology result in reduced lighting costs in many 
cases and longer lamp lives, requiring fewer lamp replacements. 

• Smaller heating, ventilating, and air‐conditioning (HVAC) equipment sizes can result 
from the lowering of heating and cooling loads due to other efficiency measures, such as 
better building envelopes. For example, Standard 90.1-2019 has more stringent 
fenestration U-factors for some climate zones. This results in smaller equipment and 
distribution systems, resulting in a negative first cost. 

Table 5. Incremental Construction Cost for Ohio ($/ft2) 

 

2.4 Simple Payback 

Simple payback is the total incremental first cost divided by the annual savings, where the 
annual savings is the annual energy cost savings less any incremental annual maintenance 
cost. Simple payback is not used as a measure of cost-effectiveness as it does not account for 
the time value of money, the value of energy cost savings that occur after payback is achieved, 
or any replacement costs that occur after the initial investment. However, it is included in the 
analysis for states who wish to use this information. Table 6 shows simple payback results in 
years. 

Table 6. Simple Payback for Ohio (Years) 

  

Climate Zone Small Office Large Office
Stand-Alone 

Retail

Primary 

School
Small Hotel

Mid-Rise 

Apartment

All Building 

Types

4A ($1.722) ($1.967) ($1.266) ($1.990) $0.646 ($0.362) ($1.158)

5A ($1.701) ($1.975) ($1.297) ($1.973) $0.651 ($0.366) ($1.274)

State Average ($1.708) ($1.970) ($1.286) ($1.979) $0.649 ($0.364) ($1.225)

Climate Zone
Small 

Office 

Large 

Office

Stand-Alone 

Retail

Primary 

School

Small 

Hotel

Mid-Rise 

Apartment

All Building 

Types

4A Immediate Immediate Immediate Immediate 9.4 Immediate Immediate

5A Immediate Immediate Immediate Immediate 9.7 Immediate Immediate

State Average Immediate Immediate Immediate Immediate 9.6 Immediate Immediate
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3.0 Societal Benefits 

3.1 Benefits of Energy Codes 

It is estimated that by 2060, the world will add 2.5 trillion square feet of buildings, an area equal 
to the current building stock. As a building's operation and environmental impact is largely 
determined by upfront decisions, energy codes present a unique opportunity to assure savings 
through efficient building design, technologies, and construction practices. Once a building is 
constructed, it is significantly more expensive to achieve higher efficiency levels through later 
modifications and retrofits. Energy codes ensure that a building's energy use is included as a 
fundamental part of the design and construction process. Making this early investment in energy 
efficiency will pay dividends to residents of Ohio for years into the future. 

3.2 Greenhouse Gas Emissions 

The urban built environment is responsible for 75% of annual global greenhouse gas (GHG) 
emissions while buildings alone account for 39%.2 While carbon dioxide emissions represent the 
largest share of greenhouse gas emissions, building electricity use and on-site fossil fuel 
consumption also contribute to other emissions, two of which, methane (CH4) and nitrous oxide 
(N2O), are significant greenhouse gases in their own right.  

For natural gas combusted on site, emission metrics are developed using nationwide emission 
factors from U.S. Environmental Protection Agency publications for CO2, NOx, SO2, CH4 and 
N2O (EPA 2014). 

For electricity, marginal carbon emission factors are provided by the U.S. Environmental 
Protection Agency (EPA) AVoided Emissions and geneRation Tool (AVERT) version 3.0 (EPA 
2020). The AVERT tool forms the basis of the national marginal emission factors for electricity 
also published by EPA on its Greenhouse Gas Equivalencies Calculator website and are based 
on a portfolio of energy efficiency measures examined by EPA. AVERT is used here to provide 
marginal CO2 emission factors at the State level.3 AVERT also provides marginal emission 
factor estimates for gaseous pollutants associated with electricity production, including NOx and 
SO2 emissions. While not considered significant greenhouse gases, these are EPA tracked 
pollutants. The current analysis uses AVERT to provide estimates of corresponding emission 
changes for NOx and SO2 in physical units but does not monetize these. 

AVERT does not develop associated marginal emissions factors for CH4 or N2O. To provide 
estimates for the associated emission reductions for CH4 and N2O, this report uses emission 
factors separately provided through the U.S. Environmental Protection Agency (EPA) Emissions 

 
2 Architecture 2030, https://architecture2030.org/2030_challenges/2030-challenge 
3 AVERT models avoided emissions in 14 geographic regions of the 48 contiguous United States and 
includes transmission and distribution losses. Where multiple AVERT regions overlap a state’s 
boundaries, the emission factors are calculated based on apportionment of state electricity savings by 
generation across generation regions. The most recent AVERT 3.0 model uses EPA emissions data for 
generators from 2019. Note that AVERT estimates are based on marginal changes to demand and reflect 
current grid generation mix. Emission factors for electricity shown in Table 7 do not take into account long 
term policy or technological changes in the regional generation mix that can impact the marginal emission 
benefits from new building codes. 
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& Generation Resource Integrated Database (eGRID) dataset. eGRID is a comprehensive 
source of data on the environmental characteristics of almost all electric power generated in the 
United States and the emission characteristics for electric power generation for each of the 
above emissions can also be found aggregated down to the state level in eGRID (EPA 2021a). 
The summary emission factor data provided by eGRID does not provide marginal emission 
factors, but instead summarizes emission factors in terms of total generation emission factors 
and non-baseload generation emission factors. Non-baseload emission factors established in 
eGRID are developed based on the annual load factors for the individual generators tracked by 
the EPA (EPA 2021b). Because changes in building codes are unlikely to significantly impact 
baseload electrical generators, the current analysis uses the 2019 non-baseload emission 
factors established in eGRID by state to estimate CH4 or N2O emission reductions due to 
changes in electric consumption. 

Table 7 summarizes the marginal emission factors available from AVERT, eGRID and the EPA 
Greenhouse Gas Equivalencies Calculator. 

Table 7. Greenhouse Gas Emission Factors by Fuel Type 

GHG 
Electricity 

lb/MWh 
Natural Gas 
(lb/mmcf) 

CO2 1,567 120,000 

SO2 1.194 0.6 

NOX 0.774 96 

N2O 0.025 0.23 

CH4 0.175 2.3 

Table 8 shows the annual first year and projected 30-year energy cost savings. This table also 
shows first year and projected 30-year greenhouse gas (CO2, CH4, and N2O) emission 
reductions, in addition to NOx and SO2 reductions. 

Table 8. Societal Benefits of Standard 90.1-2019 

Statewide Impact First Year 30 Years Cumulative 

Energy cost savings, 2020$ 1,501,000 649,900,000 

CO2 emission reduction, Metric tons 13,250 9,239,000 

CH4 emissions reductions, Metric tons 1.35 938 

N2O emissions reductions, Metric tons 0.191 133 

NOx emissions reductions, Metric tons 6.99 4,875 

SOx emissions reductions, Metric tons 8.99 6,271 

 

3.3 Jobs Creation through Energy Efficiency 

Energy-efficient building codes impact job creation through two primary value streams: 

1. Dollars returned to the economy through reduction in utility bills and resulting increase in 
disposable income, and; 

2. An increase in construction-related activities associated with the incremental cost of 
construction that is required to produce a more energy efficient building. 
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When a building is built to a more stringent energy code, there is the long-term benefit of the 
ratepayer paying lower utility bills.  

• This is partially offset by the increased cost of that efficiency, establishing a relationship 
between increased building energy efficiency and additional investments in construction 
activity.  

• Since building codes are cost-effective, (i.e., the savings outweigh the investment), a 
real and permanent increase in wealth occurs that can be spent on other goods and 
services in the economy, just like any other income, generating economic benefits and 
creating additional employment opportunities. 

 
Table 9 shows the number of jobs created because of efficiency gains in Standard 90.1-2019. 

Table 9. Jobs Created from Standard 90.1-2019 

Statewide Impact First Year  30 Years Cumulative 

Jobs Created Reduction in Utility Bills 134 4,230 

Jobs Created Construction Related Activities 336 10,613 
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4.0 Overview of the Cost-Effectiveness Methodology 

This analysis was conducted by Pacific Northwest National Laboratory (PNNL) in support of the 
DOE Building Energy Codes Program. DOE is directed by federal law to provide technical 
assistance supporting the development and implementation of residential and commercial 
building energy codes. The national model energy codes – the International Energy 
Conservation Code (IECC) and ANSI/ASHRAE/IES Standard 90.1 – help adopting states and 
localities establish minimum requirements for energy-efficient building design and construction, 
as well as mitigate environmental impacts and ensure residential and commercial buildings are 
constructed to modern industry standards. 

The current analysis evaluates the cost-effectiveness of Standard 90.1-2019 relative to 
Standard 90.1-2016. The analysis covers six commercial building types. The analysis is based 
on the current prescriptive requirements of Standard 90.1. The simulated performance rating 
method is not in the scope of this analysis, as it is generally based on the core prescriptive 
requirements of Standard 90.1, and due to the unlimited range of building configurations that 
are allowed. Buildings complying via this path are generally considered to provide equal or 
better energy performance compared to the prescriptive requirements, as the intent of these 
paths is to provide additional design flexibility and cost optimization, as dictated by the builder, 
designer, and owner. 

The current analysis is based on the methodology by DOE for assessing building energy codes 
(Hart and Liu 2015). The LCC analysis perspective described in the methodology appropriately 
balances upfront costs with longer term consumer costs and savings and is therefore the 
primary economic metric by which DOE evaluates the cost-effectiveness of building energy 
codes. 

4.1 Cost‐Effectiveness  

DOE has established standard economic LCC cost‐effectiveness analysis methods in 
comparing Standard 90.1-2019 and Standard 90.1-2016, which are described in Methodology 
for Evaluating Cost-effectiveness of Commercial Energy Code Changes (Hart and Liu 2015). 
Under this methodology, two metrics are used: 

• Net LCC Savings: This is the calculation of the present value of energy savings minus the 
present value of non-energy incremental costs over a 30-year period. The costs include 
initial equipment and construction costs, maintenance and replacement costs, less the 
residual value of components at the end of the 30-year period. When net LCC is positive, 
the updated code edition is considered cost‐effective. 

• Simple Payback: While not a true cost‐effectiveness metric, simple payback is also 
calculated. Simple payback is the number of years required for accumulated annual energy 
cost savings to exceed the incremental first costs of a new code.  

Two cost scenarios are analyzed:  

• Scenario 1 represents publicly‐owned buildings, considers initial costs, energy costs, 
maintenance costs, and replacement costs without borrowing or taxes.  

• Scenario 2 represents privately‐owned buildings and includes the same costs as Scenario 1 
plus financing of the incremental first costs through increased borrowing with tax impacts 
including mortgage interest and depreciation deductions. Corporate tax rates are applied.  
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The cost‐effectiveness analysis compares the cost for new buildings meeting Standard 90.1‐
2019 versus new buildings meeting Standard 90.1‐2016. The analysis includes energy savings 
estimates from building energy simulations and LCC and simple payback calculations using 
standard economic analysis parameters. The analysis builds on work documented in Energy 
Savings Analysis: ANSI/ASHRAE/IES Standard 90.1‐2019 (DOE 2021), and the national cost‐
effectiveness analysis documented in National Cost‐effectiveness of ANSI/ASHRAE/IES 

Standard 90.1‐ 2019 (Tyler et al. 2021). 

4.2 Building Prototypes and Energy Modeling 

The cost‐effectiveness analysis uses six building types represented by six prototype building 
energy models. These six models represent the energy impact of five of the eight commercial 
principal building activities that account for 74% of the new construction by floor area covered 
by the full suite of 16 prototypes. These models provide coverage of the significant changes in 
ASHRAE Standard 90.1 from 2016 to 2019 and are used to show the impacts of the changes on 
annual energy usage. The prototypes represent common construction practice and include the 
primary conventional HVAC systems most commonly used in commercial buildings.4  

Each prototype building is analyzed for each of the climate zones found within the state. Using 
the U.S. DOE EnergyPlus software, the six building prototypes summarized in Table 10 are 
simulated with characteristics meeting the requirements of Standard 90.1‐2016 and then 
modified to meet the requirements of the next edition of the code (Standard 90.1‐2019). The 
energy use and energy cost are then compared between the two sets of models. 

Table 10. Building Prototypes 

Building Prototype Floor Area (ft²) Number of Floors 

Small Office 5,500 1 

Large Office 498,640 13 

Stand-Alone Retail 24,690 1 

Primary School 73,970 1 

Small Hotel 43,210 4 

Mid-Rise Apartment 33,740 4 

4.3 Climate Zones 

Climate zones are defined in ASHRAE Standard 169, as specified in ASHRAE Standard 90.1, 
and include eight primary climate zones in the United States, the hottest being climate zone 1 
and the coldest being climate zone 8. Letters A, B, and C are applied in some cases to denote 
the level of moisture, with A indicating humid, B indicating dry, and C indicating marine. Figure 3 
shows the national climate zones. For this state analysis, savings are analyzed for each climate 
zone in the state using weather data from a selected city within the climate zone and state, or 
where necessary, a city in an adjoining state with more robust weather data. 

 
4 More information on the prototype buildings and savings analysis can be found at 
www.energycodes.gov/development/commercial/90.1_models 
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Figure 3. National Climate Zones 

4.4 Cost-Effectiveness Method and Parameters     

The DOE cost-effectiveness methodology accounts for the benefits of energy efficient building 
construction over a multi-year analysis period, balancing initial costs against longer term energy 
savings. DOE evaluates energy codes and code proposals based on LCC analysis over a multi-
year study period, accounting for energy savings, incremental investment for energy efficiency 
measures, and other economic impacts. The value of future savings and costs are discounted to 
a present value, with improvements deemed cost-effective when the net LCC savings (present 
value of savings minus cost) is positive. 

The U.S. DOE Building Energy Codes Program has established LCC analysis criteria similar to 
the method used for many federal building projects, as well as other public and private building 
projects (Fuller and Petersen 1995). The LCC analysis method consists of identifying costs (and 
revenues if any) and in what year they occur; then determining their value in today’s dollars 
(known as the present value). This method uses economic relationships about the time value of 
money. Money in-hand today is normally worth more than money received in the future, which is 
why we pay interest on a loan and earn interest on savings. Future costs are discounted to the 
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present based on a discount rate. The discount rate may reflect the interest rate at which money 
can be borrowed for projects with the same level of risk or the interest rate that can be earned 
on other conventional investments with similar risk. 

The LCC includes incremental initial costs, repairs, maintenance, and replacements. Scenario 2 
also includes loan costs and tax impacts including mortgage interest and depreciation 
deductions. The residual value of equipment (or other component such as roof membrane) that 
has remaining useful life at the end of the 30-year study period is also included for both 
scenarios. The residual value is calculated by multiplying the initial cost of the component by the 
years of useful life remaining for the component at year 30 divided by the total useful life, a 
simplified approach included in the Federal Energy Management Program (FEMP) LCC method 
(Fuller and Petersen 1995). A component will have zero residual value at year 30 only if it has a 
30-year life, or if it has a shorter than 30-year life that divides exactly into 30 years (for example, 
a 15-year life). 

The financial and economic parameters used for the LCC calculations are shown in Table 11. 
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Table 11. LCC Economic Parameters 

Economic Parameter Scenario 1 Scenario 2 

Study Period – Years1  30 30 

Nominal Discount Rate2 3.10% 5.25% 

Real Discount Rate2  3.00% 3.34% 

Effective Inflation Rate3 0.10% 1.85% 

Electricity Prices4 (per kWh) $0.0941 $0.0941 

Natural Gas Prices4 (per therm) $0.5352 $0.5352 

Energy Price Escalation Factors5 Uniform present value factors Uniform present value factors 

Electricity Price UPV5 19.17 17.37 

Natural Gas Price UPV5 23.45 21.25 

Loan Interest Rate6  NA 5.25% 

Federal Corporate Tax Rate7 NA 21.00% 

State Corporate Tax Rate8  NA 0.00% 

Combined Income Tax Impact9 NA 21.00% 

State and Average Local Sales 
Tax10 

7.17% 7.17% 

State Construction Cost Index11 0.925 0.925 
1 A 30‐year study period captures most building components useful lives and is a commonly used study period for building project 

economic analysis. This period is consistent with previous and related national 90.1 cost‐effectiveness analysis. It is also 
consistent with the cost‐effectiveness analysis that was done for the residential energy code as described in multiple state reports 
and a summary report (Mendon et al. 2015). The federal building LCC method uses 25 years and the ASHRAE Standard 90.1 
development process uses up to 40 years for building envelope code improvement analysis. Because of the time value of money, 
results are typically similar for any study periods of 20 years or more. 
2 The Scenario 1 real and nominal discount rates are from the National Institute of Standards and Technology (NIST) 2019 annual 
update in the Report of the President’s Economic Advisors, Analytical Perspectives (referenced in the NIST 2019 annual 
supplement without citation) (Lavappa and Kneifel 2019). The Scenario 2 nominal discount rate is taken as the marginal cost of 
capital, which is set equal to the loan interest rate (see footnote 6). The real discount rate for Scenario 2 is calculated from the 
nominal discount rate and inflation. 
3 The Scenario 1 effective inflation rate is from the NIST 2019 annual update for the federal LCC method (Lavappa and Kneifel 

2019). The Scenario 2 inflation rate is the 30-year average Producer Price Index for non‐residential construction, June 1990 to 
June 2020 (Bureau of Labor Statistics 2021). 
4 Scenario 1 and 2 electricity and natural gas prices are state average annual prices for 2020 from the United States Energy 
Information Administration (EIA) Electric Power Monthly (EIA 2021a) and Natural Gas Monthly (EIA 2021b). 
5 Scenario 1 energy price escalation rates are from the NIST 2019 annual update for the FEMP LCC method (Lavappa and Kneifel 

2019). The NIST uniform present value (UPV) factors are multiplied by the first-year annual energy cost to determine the present 
value of 30 years of energy costs and are based on a series of different annual escalation rates for 30 years. Scenario 2 UPV 
factors are based on NIST UPVs with an adjustment made for the scenario difference in discount rates. 
6 The loan interest rate is estimated from multiple online sources listed in the references (Commercial Loan Direct 2021; Realty 

Rates 2021). 
7 The highest federal marginal corporate income tax rate is applied. 
8 The highest marginal state corporate income tax rate is applied from the Federation of Tax Administrators (FTA 2021). 
9 The combined tax impact is based on state tax being a deduction for federal tax and is applied to depreciation and loan interest.  
10 The combined state and average local sales tax is included in material costs in the cost estimate (Tax Foundation 2020). 
11 The state construction cost index is based on weighted city indices from the state (Means 2020b). 
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5.0 Detailed Energy Use and Cost  

On the following pages, specific detailed results for Ohio are included:  

• Table 12 shows the average energy rates used.  

• Table 13 shows the per square foot energy costs for Standard 90.1-2016 and Standard 
90.1-2019 and the cost savings from Standard 90.1-2019. 

• Table 14 shows the per square foot energy use for Standard 90.1-2016 and Standard 90.1-
2019 and the energy use savings from Standard 90.1-2019. 

• Tables 15.A and 15.B show the energy end use by energy type for each climate zone in the 
state. 

 

 

Table 12. Energy Rates for Ohio, Average $ per unit 

Electricity $0.0941 kWh 
Gas $0.5352 Therm 

Source: Energy Information 
Administration, annual average prices 
for 2020 (EIA 2021a,b) 
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Table 13.  Energy Cost Saving Results in Ohio, $ per Square Foot 

 
  

Climate Zone: 4A 5A

Code: 90.1-2016 90.1-2019 Savings 90.1-2016 90.1-2019 Savings

Small Office

Electricity $0.703 $0.663 $0.039 5.5% $0.715 $0.676 $0.039 5.5%

Gas $0.007 $0.008 $0.000 0.0% $0.009 $0.010 -$0.001 -11.1%

Totals $0.710 $0.671 $0.039 5.5% $0.724 $0.686 $0.038 5.2%

Large Office

Electricity $1.409 $1.361 $0.048 3.4% $1.414 $1.368 $0.047 3.3%

Gas $0.016 $0.015 $0.001 6.3% $0.019 $0.018 $0.001 5.3%

Totals $1.425 $1.377 $0.048 3.4% $1.434 $1.386 $0.048 3.3%

Stand-Alone Retail

Electricity $0.859 $0.776 $0.083 9.7% $0.862 $0.778 $0.084 9.7%

Gas $0.110 $0.116 -$0.006 -5.5% $0.130 $0.136 -$0.006 -4.6%

Totals $0.969 $0.892 $0.077 7.9% $0.991 $0.914 $0.078 7.9%

Primary School

Electricity $0.840 $0.786 $0.055 6.5% $0.839 $0.784 $0.054 6.4%

Gas $0.065 $0.063 $0.002 3.1% $0.073 $0.071 $0.002 2.7%

Totals $0.905 $0.849 $0.056 6.2% $0.912 $0.856 $0.056 6.1%

Small Hotel

Electricity $0.850 $0.782 $0.069 8.1% $0.859 $0.792 $0.067 7.8%

Gas $0.131 $0.131 $0.000 0.0% $0.134 $0.134 $0.000 0.0%

Totals $0.982 $0.913 $0.069 7.0% $0.992 $0.926 $0.067 6.8%

Mid-Rise Apartment

Electricity $0.939 $0.920 $0.019 2.0% $0.943 $0.925 $0.018 1.9%

Gas $0.018 $0.020 -$0.002 -11.1% $0.024 $0.027 -$0.003 -12.5%

Totals $0.956 $0.940 $0.017 1.8% $0.968 $0.952 $0.016 1.7%
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Table 14.  Energy Use Saving Results in Ohio, Energy Use per Square Foot 

 
  

Climate Zone: 4A 5A

Code: 90.1-2016 90.1-2019 Savings 90.1-2016 90.1-2019 Savings

Small Office

Electricity, kWh/ft
2

7.469 7.050 0.419 5.6% 7.601 7.188 0.413 5.4%

Gas, therm/ft
2

0.013 0.014 -0.001 -7.7% 0.017 0.018 -0.001 -5.9%

Totals, kBtu/ft
2

26.841 25.486 1.355 5.0% 27.634 26.327 1.307 4.7%

Large Office

Electricity, kWh/ft
2

14.973 14.467 0.506 3.4% 15.030 14.533 0.497 3.3%

Gas, therm/ft
2

0.030 0.028 0.001 3.3% 0.036 0.034 0.002 5.6%

Totals, kBtu/ft
2

54.060 52.226 1.833 3.4% 54.887 53.036 1.851 3.4%

Stand-Alone Retail

Electricity, kWh/ft
2

9.127 8.246 0.881 9.7% 9.157 8.266 0.891 9.7%

Gas, therm/ft
2

0.206 0.217 -0.011 -5.3% 0.242 0.254 -0.012 -5.0%

Totals, kBtu/ft
2

51.796 49.873 1.922 3.7% 55.490 53.634 1.856 3.3%

Primary School

Electricity, kWh/ft
2

8.932 8.348 0.584 6.5% 8.914 8.335 0.579 6.5%

Gas, therm/ft
2

0.121 0.118 0.003 2.5% 0.136 0.133 0.003 2.2%

Totals, kBtu/ft
2

42.545 40.263 2.283 5.4% 44.053 41.773 2.280 5.2%

Small Hotel

Electricity, kWh/ft
2

9.038 8.306 0.731 8.1% 9.124 8.416 0.707 7.7%

Gas, therm/ft
2

0.245 0.245 0.000 0.0% 0.250 0.250 0.001 0.4%

Totals, kBtu/ft
2

55.344 52.820 2.524 4.6% 56.162 53.692 2.470 4.4%

Mid-Rise Apartment

Electricity, kWh/ft
2

9.977 9.776 0.200 2.0% 10.023 9.827 0.196 2.0%

Gas, therm/ft
2

0.033 0.037 -0.004 -12.1% 0.046 0.051 -0.005 -10.9%

Totals, kBtu/ft
2

37.325 37.079 0.246 0.7% 38.771 38.640 0.131 0.3%
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Table 15.A. Annual Energy Usage for Buildings in Ohio in Climate Zone 4A 

 
  

Energy 

End-Use Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas

kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/

ft
2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr

ASHRAE 90.1-2016

Heating, Humidification 0.641 0.013 0.715 0.018 0.000 0.170 0.000 0.058 0.698 0.016 0.000 0.033

Cooling 0.682 0.000 1.648 0.000 1.400 0.000 1.327 0.000 1.575 0.000 0.750 0.000

Fans, Pumps, Heat Recovery 0.900 0.000 1.383 0.000 1.719 0.000 1.500 0.000 1.060 0.000 0.612 0.000

Lighting, Interior & Exterior 1.898 0.000 1.959 0.000 3.822 0.000 1.406 0.000 2.118 0.000 1.054 0.000

Plugs, Refrigeration, Other 2.439 0.000 9.269 0.000 2.186 0.000 4.602 0.046 3.587 0.092 4.209 0.000

Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.136 3.351 0.000

Total 7.469 0.013 14.973 0.030 9.127 0.206 8.932 0.121 9.038 0.245 9.977 0.033

ASHRAE 90.1-2019

Heating, Humidification 0.649 0.014 0.714 0.017 0.000 0.181 0.000 0.056 0.789 0.016 0.000 0.037

Cooling 0.642 0.000 1.531 0.000 1.305 0.000 1.252 0.000 1.467 0.000 0.720 0.000

Fans, Pumps, Heat Recovery 0.826 0.000 1.324 0.000 1.648 0.000 1.383 0.000 1.003 0.000 0.595 0.000

Lighting, Interior & Exterior 1.585 0.000 1.630 0.000 3.107 0.000 1.158 0.000 1.461 0.000 0.900 0.000

Plugs, Refrigeration, Other 2.438 0.000 9.269 0.000 2.186 0.000 4.458 0.046 3.587 0.092 4.209 0.000

Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.136 3.352 0.000

Total 7.050 0.014 14.467 0.028 8.246 0.217 8.348 0.118 8.306 0.245 9.776 0.037

Total Savings 0.419 -0.001 0.506 0.001 0.881 -0.011 0.584 0.003 0.731 0.000 0.200 -0.004

Mid-Rise ApartmentSmall Office Large Office Stand-Alone Retail Primary School Small Hotel

230



 

Cost-Effectiveness of ASHRAE Standard 90.1-2019   18  

Table 15.B. Annual Energy Usage for Buildings in Ohio in Climate Zone 5A 

 
  

Energy 

End-Use Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas Electric Gas

kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/ kWh/ therms/

ft
2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr ft

2
·yr

ASHRAE 90.1-2016

Heating, Humidification 0.812 0.017 0.766 0.024 0.000 0.206 0.000 0.074 0.848 0.019 0.000 0.046

Cooling 0.671 0.000 1.650 0.000 1.374 0.000 1.290 0.000 1.517 0.000 0.741 0.000

Fans, Pumps, Heat Recovery 0.877 0.000 1.386 0.000 1.776 0.000 1.522 0.000 1.056 0.000 0.620 0.000

Lighting, Interior & Exterior 1.893 0.000 1.959 0.000 3.821 0.000 1.403 0.000 2.117 0.000 1.054 0.000

Plugs, Refrigeration, Other 2.439 0.000 9.269 0.000 2.186 0.000 4.602 0.046 3.587 0.092 4.209 0.000

Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.138 3.399 0.000

Total 7.601 0.017 15.030 0.036 9.157 0.242 8.914 0.136 9.124 0.250 10.023 0.046

ASHRAE 90.1-2019

Heating, Humidification 0.819 0.018 0.766 0.023 0.000 0.217 0.000 0.071 0.955 0.019 0.000 0.051

Cooling 0.634 0.000 1.529 0.000 1.279 0.000 1.226 0.000 1.415 0.000 0.713 0.000

Fans, Pumps, Heat Recovery 0.805 0.000 1.339 0.000 1.694 0.000 1.395 0.000 1.000 0.000 0.605 0.000

Lighting, Interior & Exterior 1.582 0.000 1.631 0.000 3.106 0.000 1.158 0.000 1.460 0.000 0.900 0.000

Plugs, Refrigeration, Other 2.439 0.000 9.269 0.000 2.186 0.000 4.458 0.046 3.587 0.092 4.209 0.000

Service Water Heating (SWH) 0.910 0.000 0.000 0.011 0.000 0.037 0.097 0.016 0.000 0.138 3.400 0.000

Total 7.188 0.018 14.533 0.034 8.266 0.254 8.335 0.133 8.416 0.250 9.827 0.051

Total Savings 0.413 -0.001 0.497 0.002 0.891 -0.012 0.579 0.003 0.707 0.001 0.196 -0.005

Small Office Large Office Stand-Alone Retail Primary School Small Hotel Mid-Rise Apartment
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From: Tracey Lehman
To: BBS, BBSOfficAsst3
Subject: Adult Changing Stations
Date: Sunday, March 19, 2023 6:12:30 PM

To whom it may concern:

This letter is in regards to the Ohio building code.  I live in Delaware county and am the
mother of two young men with Down syndrome. We're fortunate that they do not need
assistance or accommodations for using public restrooms. However, they have several friends
who use wheelchairs and are unable to use the restroom without assistance. These young
people require someone to change their diapers, and it's very undignified to have to do this on
the floor. It's also laborious and potentially injurious for parents and caregivers. It is vital that
the Ohio building code be modified so that restrooms are able to accommodate people with
disabilities and their caregivers in the most respectful and safe manner possible. 

Respectfully,

Tracey Lehman
6926 Plumb Rd
Galena, OH 43021

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Bree Martin
To: BBS, BBSOfficAsst3
Cc: Garet Martin 
Subject: Adult Changing tables
Date: Tuesday, March 21, 2023 1:26:47 PM

Hello, I forgot to include my husband's letter in my last email:

Hello,

As a father of a child with disabilities,  I am writing to express my support for adding

adult changing tables to public buildings. The absence of such facilities makes it very

difficult for people with disabilities and their families to engage in everyday activities

like going to the movies, shopping, or visiting friends and family. As my son grows our

access to public spaces dwindles because of the lack of changing tables that can

support his growing size.

For these individuals, using a standard restroom stall or changing table is simply not

possible without significant assistance, which can be embarrassing and

uncomfortable. As my son has gotten older and bigger, it has become increasingly

difficult to find suitable facilities when we are out and about. Many public restrooms

do not have changing tables that can support their weight or accommodate their size,

which means that we are often forced to change them on the floor of a bathroom stall.

This is not only unhygienic and unsafe, but it also takes away their dignity and makes

them feel ashamed.

They would also help to promote greater inclusivity and accessibility for people with

disabilities, allowing them to participate more fully in their communities and enjoy the

same opportunities as everyone else.
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Thank you for your attention to this important issue.

Sincerely,

Garet Martin

 
 
--
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March 17, 2023 

 

To the members of the Ohio Board of Building Standards: 

 

My name is Latisha Martin.  I am a person with cerebral palsy.  I am also a self-advocate and an 

advocate for the disability community.  I am from Dayton, Ohio and I live in Montgomery 

County.  I am in support of the Ohio Building Codes, so please include the height adjustable 

adult changing tables.  They will allow individuals with disabilities who cannot transfer 

themselves be able to attend the activities in the community that they want to attend.  The 

Dragons Game would be an example.   

 

I think this is important because as a person with a disability, if I was in the position of one of 

my friends who has to be physically lifted out of her chair to be changed, I would not want her 

family member to be injured while lifting her.  So, if these height adjusted changing tables are 

available, it would allow her to be able to complete the outing or activity that she is attending 

without having to be soiled for several hours.  The Montgomery County Board of Developmental 

Disabilities has a facility with medically fragile individuals who can only go into the community 

if the tables are available.  The lack of tables cause them to miss out on something they paid for 

or to stay soiled for several hours, which can cause skin breakdown and other skin related 

complications.   

 

It would really make my community and other surrounding communities to be more inclusive if 

these were added to the new buildings.  The founders and co-leads of Changing Spaces Ohio 

who originally petitioned for the code change have worked with the International Code Council 

in developing the scope and specs, as well as personal experience with their sons, who also need 

these tables.  Without the tables, they and others like them would not have the best quality of life 

that they could.  I would really appreciate your assistance in making this happen. 

 

Sincerely, 

 

Latisha Martin 

937-559-7974 
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From: Lisa Martin
To: BBS, BBSOfficAsst3
Subject: Support for Equitable Restrooms
Date: Wednesday, March 15, 2023 5:17:31 PM



Codes and Standards,

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations.

Please consider adding the proposed sections to your building. Everyone deserves the right
to maintain their dignity and privacy when needing to use the facilities. Without these adult
changing tables, the caregiver for individuals with disabilities or medical conditions that
require assistance are forced to use the floor or other unsafe and unsanitary means. By
adding the changing tables you can help promote safety and better hygiene. We are a
civilized society and every single member of this society should be able to visit any public
place or attraction without worry of whether there are appropriate restroom facilities that will
accommodate their needs. This to me is a no brainer. Please consider moving forward with
this.

Thanks, Lisa Martin

Sent from my iPhone

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Bree McVean
To: BBS, BBSOfficAsst3
Subject: Building code proposal for adult changing tables
Date: Tuesday, March 21, 2023 1:22:08 PM

Hello,

I am so grateful that you are considering the proposal to change the building code to include
adult restrooms.

This issue is one I never thought of until my son was born. He has multiple disabilities and is
only 3 years old. As he ages the things we love to do like go to target, visit the Metroparks, go
on road trips will slowly stop happening because we won't have a place to change him. Even
now he is too big and doesn't understand how to be still and safe so we cannot use a baby
changing table. 

He loves being out and about and we love being a part of the community. If this code change
takes place we will be able to continue to do the things we love and as my son ages, he can be
a part of the community. Ohio is lucky to have people pushing this issue and helping to make
restrooms equitable for everyone.

Thank you so much,
Bree Martin

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Carl Reed
To: BBS, BBSOfficAsst3
Subject: Adult Changing tables BBS meeting 3/22
Date: Wednesday, March 15, 2023 12:33:34 PM
Attachments: image0.jpeg

To who it may concern!
Adult changing stations are needed in all public places. I am 26 years old and have lived my whole
life with Spinal Muscular Atrophy type 1. I need to lay down to use the bathroom and public places
like stadiums, malls, museums, zoos, amusement parks, grocery stores, Ohio State Fair etc. do not
have a place for me to use the bathroom and require me to go back out into my van or not even go
out at all at times. I love concerts and plan to attend several this summer throughout Ohio. I will
need a place to lie down to use the bathroom or get permission from the venue to go out to my van
possibly missing the concert. I do not go anywhere during germ season so this is my only chance to
get out and enjoy things I love to do. Please help to get adult changing stations in all public
buildings.

Thank you!
Madison Reed

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do
not click links or open attachments and forward the email to csc@ohio.gov <mailto:csc@ohio.gov>
or click the Phish Alert Button if available.

Sent from my iPhone
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From: Unstoppables Youth Sports
To: BBS, BBSOfficAsst3
Subject: Statement of support for changing tables
Date: Sunday, March 12, 2023 9:29:15 AM

Hello my name is Lindsay Roberts and I am a parent of two boys with autism. I am also the
founder of Unstoppable Youth Sports in Bellville, OH, a special needs sports league that
brings all kids together despite any differences or disabilities. We have 84 children playing in
4 locations and children traveling from 5 surrounding counties some as far as an hour away.
Unfortunately there is no place in central Ohio to change our children, teens or even adults. I
have changed my children in the back of our minivan for years as I watch all the other parents
take their children to the restroom. I have watched grandparents and parents in wheelchairs
unable to access the aging restrooms in the community and have to return home and miss their
child’s game because of it. We can DO BETTER. We were recently donated 74 acres to build
a fully inclusive 100% accessible sports park where there will be NO BARRIERS to
participation or even use of facilities. We will install adult size changing tables.  Change has to
start somewhere and if we start now, think how different things could look for your children
and grandchildren if they need to access these facilities. Please consider making restrooms
accessible for all. It’s no different than requiring handicap access in new construction.
Everyone has the right to safely and respectfully use a restroom.

Thank you,
Lindsay Roberts
Mom and founder of Unstoppable Youth Sports.
-- 
Lindsay Roberts 
President
Unstoppable Youth Sports
P.O. Box 581
Bellville, OH 44813
(419)566-1224
UYSports21@gmail.com

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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We are wri(ng in support of the pe((on to the BBS to add requirements for adult/universal changing 
sta(ons into the Ohio Building Code. 

Imagine it, not being able to speak, being dependent on other people to dress you, feed you, move you 
without being able to tell them that you have an itch, that you “don’t like that” or that you simply are 
cold or hot. There are good days and bad days, but again you may not be able to express yourself to tell 
your caregiver how you feel. 

Now imagine that maybe you’re having a good day and you go to a park to play with your family or 
friends, but alas you have the urge to use the bathroom, as do most human beings. Your caregiver takes 
you to the closest restroom to the accessible playground, but there is not an accessible changing sta(on. 
The standard infant changing sta(on is too small to hold your larger frame and the only available op(on 
is the dirty, disgus(ng floor where people have stepped with their germ filled shoes. Also, when was the 
last (me the public park’s bathroom floor was cleaned! If you were able to communicate verbally, 
wouldn’t you want to scream “NO!”, throw a tantrum, or cry? Not to men(on, everyone can “see” you 
being changed on said floor as there is no privacy even if you’re in the accessible stall.  

Doesn’t everyone deserve privacy and decency while out an about trying to have a nice day at the park 
or public space? Please consider installing an adult changing table in all public spaces where everyone 
has access to it! My son, Ben, below, is why I’m asking for inclusion for ALL! 

Andrea, Mike and Ben Rogowski, Lewis Center, OH 
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From: marilou senseman
To: BBS, BBSOfficAsst3
Subject: Adult Changing Tables
Date: Monday, March 13, 2023 4:10:44 PM

Hello,

I an writing to support the adoption of adding Adjustable Height Changing Tables into the new building codes .

For too long our children and family members with disabilities have been left behind at home and left out of
activities and social events that every person should have the right to attend simply because they do not have the
acsess to a restroom that accommodates their needs.

Our loved ones want to travel and shop and eat out just like any other individual.

Over the past few years even airports have passed legislation to accommodate dogs in airports for their needs. I
believe its time we make restroom needs available to individuals with disabilities too.

The time has come for change!

Thank you,
Marilou Senseman

Sent from my iPhone

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links or
open attachments and forward the email to csc@ohio.gov <mailto:csc@ohio.gov> or click the Phish Alert Button if
available.
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March 17, 2023 

 

 

Ohio Building Codes and Standards, 
 
On behalf of the Age-Friendly Innovation Center (AFIC) and Age-Friendly Columbus and Franklin 
County, a program of The Ohio State University College of Social Work, I am writing to you to 
show my support for adding the new proposed sections to the building code Section 1110.18 
and 1113 pertaining to adult changing stations. 
 
The mission AFIC is to innovate with older adults through research, education, and engagement 
to ensure inclusion and build resiliency to make our communities age-friendly. Alongside this 
mission, AFIC is committed to a set of principles that guide and ground the work. These 
principles are 1) Diversity, Equity, Inclusion, 2) Accessibility, 3) Community Engagement and 4) 
Interdisciplinary Collaboration. 
 
Updates to the current building codes to include adult changing stations will have a significant 
impact on the ability of older adults, caregivers, and people with disabilities to have equity and 
equal access to public spaces in our community. While some local municipalities in Ohio have 
proactively adopted these standards, consistency and direction from the state would broaden 
the ability for Ohioans to access their own communities.  
 
AFIC believes creating a community that works better for older adults, creates communities 
that work better for people of all ages. The adoption of the new proposed sections to the 
building code Section 1110.18 and 1113 pertaining to adult changing stations would be a major 
step towards the creation of a more Age-Friendly Ohio,  
 
 
 
Thank you, 
 
 
Marisa Sheldon 
 

Marisa Sheldon, MSW, LISW-S 

Director, Age-Friendly Innovation Center 

Director, Age-Friendly Columbus and Franklin County 

College of Social Work, The Ohio State University 
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From: Simmons, Tom
To: BBS, BBSOfficAsst3
Subject: RE: Proposed Board of Building Standards Rules
Date: Friday, March 17, 2023 12:48:19 PM
Attachments: image002.png

image003.jpg

BBS,
 
Thank you for the opportunity to review the building ode, mechanical code, and plumbing code. At this time,
we do not have any comments to make on these rules.
 
If you maintain a list of email addresses for notifications of rule reviews, please add rules@age.ohio.gov to that
list.
 
Thank you!
 
 

Tom Simmons

Policy Development Manager

Legal Division

Ohio Department of Aging

30 E Broad St, 22nd Floor
Columbus, OH 43215-3414

614-202-7971

tsimmons@age.ohio.gov

www.aging.ohio.gov

 

 

Vision: Ohio - The best place to age in the nation.
Mission: Foster sound public policy, research, and
initiatives that benefit older Ohioans

 
Confidentiality Notice: This message is intended for use only by the individual or entity to whom or which it is addressed and may
contain information that is privileged, confidential or otherwise exempt from disclosure under applicable law. If the reader of this
message is not the intended recipient, or the employee or agent responsible for delivering the message to the intended recipient, you
are hereby notified that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this
communication in error, please notify me immediately by telephone. Thank you.

 
 

From: Butts, Pamella <Pamella.Butts@com.ohio.gov> 
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Sent: Thursday, March 2, 2023 11:58 AM
To: Pamella Butts <pamella.butts@yahoo.com>
Subject: Proposed Board of Building Standards Rules
 
BBS Stakeholder:
 
The Board of Building Standards proposes to update the Ohio Building, Plumbing and Mechanical Codes to the
2021 edition of the International Code with amendments. The proposed draft rules are available for review and
comment.  The draft rules along with information on how to submit comments are available here: Proposed
2024 Ohio Building, Mechanical & Plumbing Code Rules | Ohio Department of Commerce
 
The Board also proposes to amend the 2019 Residential Code of Ohio. The proposed amendments are available
for review and comment.  The draft rules along with information on how to submit comments are available
here: Proposed 2019 Residential Code of Ohio Amendments | Ohio Department of Commerce
 
Sincerely,
 
Regina Hanshaw
 

Regina S. Hanshaw
Executive Secretary
Ohio Board of Building Standards
6606 Tussing Road
PO Box 4009
Reynoldsburg, Ohio 43068-9009
(614) 644-2613
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone who requests it.
 
*******************************************************************************************
The information transmitted is intended solely for the individual or entity to which it is addressed and may
contain confidential and/or privileged material. Any review, retransmission, dissemination or other use of or
taking action in reliance upon this information by persons or entities other than the intended recipient is
prohibited. If you have received this email in error please contact the sender and delete the material from any
computer. 
*******************************************************************************************
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From: Mary Sunderman
To: BBS, BBSOfficAsst3
Subject: Need for adult changing tables in public restrooms
Date: Wednesday, March 15, 2023 4:11:53 PM

 
 
To whom it may concern:
 

Adult changing tables in public restrooms are important because they provide a safe and
accessible option for individuals with disabilities or mobility issues who require assistance
with changing or personal care.

Many individuals with disabilities or elderly people may require assistance with toileting or
changing their clothes, and without an adult changing table in a public restroom, their
caregivers may need to resort to unhygienic or unsafe alternatives such as changing them
on the floor or in a car.

By providing adult changing tables in public restrooms, businesses and organizations can
promote inclusivity and accessibility for all individuals, regardless of their abilities. This can
help ensure that everyone is able to use public restrooms with dignity and comfort and
can participate fully in public life.

It is worth noting that some jurisdictions have passed legislation requiring the installation
of adult changing tables in certain types of public facilities, such as airports or government
buildings, to ensure accessibility for all.

 

 

Respectfully,

 

 

Mary K. Sunderman

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Laura Sykes
To: BBS, BBSOfficAsst3
Subject: Support for Adult Changing Stations
Date: Monday, March 20, 2023 7:24:37 PM
Attachments: B464026B9DBB4F49B11C86552A35B564.png

Ohio Building Codes and Standards,
 
I am writing to you to show my support for adding the new proposed sections to the building code
Section 1110.18 and 1113 pertaining to adult changing stations. Please consider the following:
 

1. Personal experience: In 2015, a car-versus-semi, head-on collision rendered me a C5 complete
quadriplegic, paralyzed from the chest down with limited use of my arms and without hand
and wrist function. Not only does complete paralysis affect ability, but it also results in a
neurogenic bladder and bowels, often causing incontinence of one or both systems. The need
to remove soiled clothing from one’s body is necessary to prevent skin breakdown, whether
they are disabled or nondisabled. However, without access to an adult changing station in
public facilities, my caregiver has frequently changed me in my partially-reclined power chair,
which has proven itself to be extremely difficult and potentially dangerous. I fear the instance
when attempting to roll me leads to a fall on a hard tile floor and fractured bones.

2. Safety: Moreover, I recognize having a reclining power chair is a privilege not everyone has.
Other safety concerns include transferring to unsanitary surfaces, such as the bathroom floor.

3. Dignity: Dignity is a right for nondisabled and disabled people alike. In buildings with
insufficient facilities and space, people with disabilities are forced to tend to their needs
wherever necessary. If not floors, some resort to using benches or tables in public view.
Imagine relieving yourself with an audience.

4. Inclusivity: People with disabilities or medical conditions that require assistance with toileting
are restricted from participating in their communities. Requiring buildings to meet these
proposed standards promotes inclusivity, thus liberating this marginalized group by providing
a privilege unrecognized by many nondisabled people – access to public restrooms.

5. Business benefits: Complete inclusivity appeals to everyone in the disability community, even
those who do not utilize the accommodations others do. Therefore, disabled people are an
entire demographic of customers that businesses can attract by including adult changing
stations in their buildings.

 
Thank you,

Laura Sykes
Former Ms. Wheelchair Ohio 2020-2021
Ms. Wheelchair Ohio Organization President & State Coordinator
MsWheelchairOH.org
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CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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To whom it may concern: 

Our son has spastic, quadriplegic cerebral Palsy and other medical diagnoses that will impact him for the rest of his 
life.  

One of the hardest struggles we face as a family is the lack of accessible restrooms with adult sized changing tables. 

Baby changing tables are for babies and small toddlers up to 35 pounds. Our son passed that weight limit seven 
years ago. Our son is eleven years old, already over 70 pounds, he is 4 feet 9 inches tall and will continue to grow 
into adulthood. 

Universally designed changing tables are inclusive and accessible for ALL people. Not only for my son, but for 
hundreds of individuals across our County/School District that have chronic medical conditions, disabilities, injuries 
and other health issues. 

Not having adult sized changing tables, limits what he can do, how he can explore the world and what we can do as 
a family. Our only recourse is to change our son on public restroom floors, which are everything but hygienic even 
when something is put on the ground between him and the floor. We could also change him in the back of our car 
but it is in public view. Both ways are unacceptable and undignified. Our son is cognitively typical and understands 
everyone can see him- this is embarrassing for him. The last option which is also terrible, is that he is left soiled 
until we get home. No matter the option he is in a losing situation as are we as a family. Why can’t we win? My 
son’s life is difficult enough.  

As it is we are extremely limited to where we can go in our community and the list is growing by the minute for 
individuals like my son as they continue to age and grow. They deserve to be an active part of society, their rights 
are as important as able bodied individuals in this room today. 

What we are discussing here is not for one person here or there, this is for an entire vulnerable population including 
the elderly or disabled veterans who are also often forgotten. When a segment of the population is forgotten you can 
assert they are being discriminated against.  

Continuing to put our loved ones on dirty restroom floors is not an option. Making them sit in soiled and 
uncomfortable is also not a dignified option.  Adult sized changing spaces tables will be life changing and create a 
dignified and accessible space for all. Human dignity is an absolute priority for everyone. 

I hope you can find it in your heart to understand our position today. Adult changing spaces have been long overdue 
in our community and something needs to change.  

Sincerely, 
Juliana Van Winkle    
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From: Savannah Warne
To: BBS, BBSOfficAsst3
Subject: STATMENT FOR OHIO BUILDING CODE
Date: Tuesday, March 21, 2023 12:26:19 PM

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations.
 

1.    My sister is 35 years old with Rett Syndrome, she is nonverbal and needs
complete assistance when changing her briefs. My family and I have been in several
situations out in public where we didn’t have such a great experience with the set up
of the restrooms. It’s a two man job to assist her in typical bathrooms, if we get lucky
we will use the handicap bathroom so we have more space but it’s still not enough.
Having an adult changing table would make the process of changing her much
easier and could potential make it a one person job. We have been to several
places where we didn’t feel like we would be able to go back because of the set up
of the bathrooms, such as concert venues, dentist offices, doctors offices, and even
hospitals.
2.    I also wonder how things will work for my family if one of my parents were to
pass and the other parent has to change her independently out in public.
 
 

Thank you,
Savannah Warne 

-- 
Holistic Wellness Solutions
Savannah Warne, BA
Case Manager
Tel. (614) 371-2303 

This email and any files transmitted with it are confidential and are intended solely for the use of the individual or
entity to which they are addressed. IN ADDITION, this communication may contain material protected by HIPAA
and other privacy laws (45 CFR, Parts 160 & 164;42 CFR Part 2). If you are not the intended recipient or the
person responsible for delivering this email to the intended recipient, be advised that you have received this email
in error and that any use, dissemination, forwarding, printing or copying of this email is strictly prohibited. If you
have received this email in error, please notify the sender by replying to this email and then delete the email from
your computer.

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Ed Wilkinson
To: BBS, BBSOfficAsst3
Subject: New Proposed Building code Section 1110.18 and 1113
Date: Friday, March 17, 2023 1:40:43 PM

Ohio Building Codes and Standards,

I am writing to you to show my support for adding the new proposed sections to the building
code Section 1110.18 and 1113 pertaining to adult changing stations.

I am a small business owner in Columbus Ohio who also has a son on the Autism Spectrum.
As he’s grown over the years and we do things or travel as a family, I’ve noticed a painful lack
of facilities that are supplied with acceptable equipment for people with special needs,
especially changing tables that suits older kids, as well as adults. 

We struggle with toileting and I was hard pressed to find any establishments with a universal
changing table, where I could take care of my older son’s bathroom needs.  We are then forced
to basically change him on the floor or other unsanitary surfaces. This not only causes a
meltdown that can ruin his entire day, but it robs him of his dignity as a human being. 

Including universal changing tables in all facilities, would solve this problem and promote
inclusion, which is critical to a special-needs person’s development. This would benefit
businesses, as well, attracting a wider range of customers and improving overall customer
satisfaction as socially conscious establishments. 

Thank you,
Ed Wilkinson
Owner We Rock the Spectrum - Columbus. 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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I am writing in support of the proposed changes to the Ohio Building code to require 
adult changing stations in certain new buildings. 

This is Ella and she is 14 years old. She enjoys being out in the public and likes long 
walks.  Changing Ella’s diaper/briefs in public is just not possible anymore.  She is too 
big to put on the infant changing tables.  Our entire family must completely work around 
Ella’s schedule. After a diaper change, we are able to leave home for a couple hours, 
but must quickly return home to change her diaper.  If public bathrooms would have an 
adult size changing station available, life would be much easier to go out and about. A 
recent trip to a blue jackets game was a huge reminder that this is needed.  Ella had to 
sit in a wet diaper for a long time until we came all the way home.  This could cause skin 
break down and lead to other medical problems like urinary tract infections which could 
easily be solved with a changing table.  
Life is difficult enough for people with special needs. Let’s try to ease the burden by 
installing handicapped changing tables in all public restrooms.  

Sincerely,
Shauna Wilson
Delaware, OH
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March 14, 2023  
 
 
Dear State Legislators,  
I am writing to bring to your attention the lack of adult changing tables in our state.  
 
Unfortunately, despite the numerous benefits of these tables, they are not widely 
available in our state. This is a major concern as it means that many adults are missing 
out on the opportunity to engage in our communities .  
I’m 39 and incontinent . I like to do things in my community and I can’t do the day to 
day activities I enjoy, because of needed to have my diaper change .  
 
Moreover, as our population ages, it is becoming increasingly important to provide 
resources that support healthy aging. Like a baby an adult’s skin can get irritated from 
being in a soiled diaper. When out in public places where facilities aren’t available I 
suffer . Adult challenging tables are an excellent way to do this, as they are low-cost, 
accessible, and can be used by people of all ages.  
 
Therefore, I am calling on you to take action to address this issue. I believe that the state 
has a responsibility to provide resources that promote the health and wellbeing of its 
citizens, and adult challenging tables should be a part of this effort. 
  
Thank you for taking the time to consider my request. I hope that you will take action to 
ensure that all adults in our state have access to the benefits of adult challenging 
tables.  
 
Sincerely,  
 
Benjamin Young  
Belmont Design 
980  Wilmington Ave # 6c 
Dayton, Ohio 45420 
937-279-4058 
E-mail benwestohio@outlook.com  
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From: Changing Spaces Ohio
To: BBS, BBSOfficAsst3
Subject: Fwd: adult changing tables
Date: Tuesday, March 21, 2023 9:39:14 AM

Dear BBS, 
Please see the letter below. Thank you. 
---------- Forwarded message ----------
From: janmckinneyyoung@aol.com <janmckinneyyoung@aol.com>
Date: Mar 20, 2023 at 12:09 PM -0400
To: changingspacesoh@gmail.com <changingspacesoh@gmail.com>
Subject: adult changing tables

Dear Board of Building Standards, 

I am writing to urge the Ohio Board of Building Standards to adopt Section 1113
Adult Changing Station Accessibility into the Building Code. As an advocate for
disability rights, I believe that access to public spaces should be universal and
accommodating for people with disabilities. 

One area that requires immediate attention is the lack of adult changing tables in
public spaces. Currently, many public restrooms in the Dayton and surrounding
areas are not equipped with the necessary equipment to assist individuals with
disabilities who require assistance with toileting and personal hygiene. This has
created a significant barrier for many people with disabilities, making it challenging
for them to participate in daily activities, including work, education, and leisure
activities. 

The lack of adult changing tables also poses a significant health and safety risk to
people with disabilities. Without access to appropriate facilities, individuals with
disabilities may be forced to remain in dirty or wet clothing, leading to infections,
rashes, and other health concerns. As a parent and caregiver, there were many
times when the only option was to try to maneuver my adult son out of his
wheelchair onto the floor of our van to change his diaper and clothing. 

I strongly urge the Board of Building Standards to adopt Section 1113 Adult
Changing Station Accessibility into the Building Code. This will ensure that all
public spaces are equipped with the necessary equipment to accommodate
individuals with disabilities, promoting universal accessibility and improving the
overall quality of life for people with disabilities. 

Thank you for your attention to this matter. 

Sincerely, 

Janet Young
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CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Amy Zender
To: BBS, BBSOfficAsst3
Subject: Adult changing staging building code revision
Date: Tuesday, March 21, 2023 12:51:22 PM

To whom it may concern,

I am a mother to a 7 1/2 year old autistic son.  Whose’s height is rapidly competing with mine.  Now Autism is a
diagnosis that affects everyone differently, however on average they tend to toilet train almost a year later than
typical children.  Meaning 1:44 children, if not more, are already maxing out the weight limits of standard infant
changing tables.  Then you have the kids and the young adults like my son, where only time will tell if they will ever
master the skill.   My sons limited verbal comprehension means for me that he doesn’t follow most verbal
commands.  His anxiety seems to always put his body into fight or flight in small unfamiliar places, so getting him
to lay on the floor, while touching as little a possible, and also getting myself in the position to tend to his needs is
well… impossible. However leading him to sit then lie back is much easier for him and me.
Thank you for the time put in to hear these stories, and about this need.  Leaving the house shouldn’t be a luxury for
my family.
Thanks again,
Amy Zender

Sent from my iPhone

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links or
open attachments and forward the email to csc@ohio.gov <mailto:csc@ohio.gov> or click the Phish Alert Button if
available.
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Commenter Email Code Section Comment Staff Comments Code Committee Action

Collins, Dave
dcollins@preview-
group.com 506, 507

I am impressed with you've done to develop the rules package!  Thank you for your response to my email 
yesterday. Greg, Sarah and I are still of an opinion that what Ohio has done with Chapter 34 is far better than 
what is included in the IEBC.  34 is clear, concise and successful for those that deal with existing buildings 
(we've done tons of them).  Adding thresholds for significant upgrades to portions of buildings beyond the 
scope of the planned alterations to create three levels complicates design and enforcement doesn't achieve 
anything!  To make them understand that it is the owner's (applicant) option will be fun.
The reason for the development of "Levels" when the IEBC was created is derived from the attitude in some 
east coast states that wanted to retroactively apply code compliance, and used this to bolster what they were 
doing.  Ohio Law not permitting any changes (design or compliance) retroactively once the approval is issued, 
and the project is constructed is unique (attitude wise).  This became a major issue in 1978 when Ohio 
adopted the BOCA Code, and lead directly to the creation of Chapter 34.
Your rule on 506.1 leaves the exception and 506.1.1 intact.  The exception to 506.1 includes reference to the 
IBC.  506.1.1 includes language that is odd and includes a reference to I Codes.

Same references are still in 506.4.

Perhaps it is just clumsy language, but IEBC Section 507 indicates that "provisions of this code that require 
improvements (to) existing conditions."   That language does not include alterations or change of occupancy 

References to the I-codes 
within the IEBC are being 
addressed through the "Rules 
of construction" Section 
101.1.1 in paragraph (A) of the 
Ch 34 rule (4101:1-34-01).  
The language in IEBC 507 for 
historic buildings, while not 
identical, seems very similar 
to the current OBC 3409.1.  It 
provides needed flexibility to 
the code official to address 
distinct life safety hazards 
(current language) while, at 
the same time, exempting an 
historic building from most 
provisions of the code.  

Collins, Dave Chpts 6-12

Thank you!  I have reviewed the draft rules and am impressed by what you have done to incorporate the 
Chapter 34 specific criteria.  However, I personally still do not see the benefit of adding the provisions for the 
"work area" compliance, as the prescriptive means have been exhaustively handling the scope of work.

I understand that you have made it allowable by choice, I just do not have any understanding why any 
designer/owner would do so.  I believe it would create new mandatory criteria in Chapters 6 through 12 that I 
believe are contrary to 3781 and 3791 authority given to the BBS that were the basis for the modifications of 
Chapter 5.

The historic buildings provisions have some strange areas where a building official is required to make a 
decision regarding means of egress.  Similar "alternative signs" and "alternative life-safety system" opens a 
can of worms.

Thank you again for sharing this up-to-date information!  How would you see simply deleting Chapters 6 
through 12 when adopting the IEBC.  Similarly, do you intend to modify Chapter 13 at all?

There is nothing in RC 3781. or 
3791. that prohibits an owner 
from exceeding the minimum 
prescriptive requirements of 
the code. Some owners may 
have the resources and desire 
to incrementally improve the 
safety of their building.  The 
Work Area Compliance 
Method provides that 
guidance.  The owner always 
has the option to choose the 
Prescriptive Compliance 
Method.  The IEBC Ch 12 for 
historic buildings is part of the 
optional Work Area 
Compliance Method.     

2024 Ohio Existing Buildings Code Comments
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Collins, Dave

When you said that the IEBC "levels" combined with the "prescriptive" requirements for existing buildings 
provide the same options as the OBC, I've gone back to look at what equates to alterations in the OBC and 

have the following questions:
•	Are you considering that the "prescriptive method" using Chapter 5 of the IEBC equates to the "limitation" on 

code application to alterations in section 3404 of the OBC?  
•	Does Chapter 5 cover historic buildings appropriately, or are you planning considerable modifications to 

Chapter 5 in order to cover everything that the OBC includes as an alteration?  
•	Will the fire escape provisions in Chapter 8 of the IEBC (Alterations Level 2) also be referenced in Chapter 5, 

or not permitted per the IBC?
•	Existing fire escapes are only mentioned in 804.4.1.2.

I am seriously concerned with maintaining the "prescriptive method" which is close to what the OBC 
considered alterations and IEBC alterations are only considered included in the "levels" option.

Chapter 12 of the IEBC includes a great number of "code official may" and references to things like 
"construction requirements specified in this code."  What does construction requirements "in this code" 

mean?  In Section 101.2.1 it references the IFC Chapter 11.  Will Ohio reference the fire code?

Section 1203.12 states:  
Every historic building that cannot be made to conform to the construction requirements specified in the 

International Building Code for the occupancy or use that constitutes a distinct fire hazard ....."
The entire sentence doesn't make sense as an existing building.  Just because it is historic the existing building 
MUST meet the construction requirements of the IBC for that occupancy?  Where is the distinct hazard to be 

found in the building that triggers compliance here.

Section 102.6 states that "provisions of this code relating to the construction, alteration, repair, enlargement, 
restoration, relocation or moving of buildings or structures shall not be mandatory for existing buildings or 

structures identified and classified by the state or local jurisdiction as historic buildings where such buildings 
or structures do not constitute a distinct hazard" ....

The language in paragraph (Z) 
of this rule proposes to modify 
the IEBC Section 503, 
Alterations, to be similar to 
the language in the current 
OBC Section 3404.1.  The IEBC 
Section 507 addresses historic 
buildings in a similar way as 
found in the current OBC 
Section 3409.  The IEBC 
Chapter 8, Section 804.4.1.2 
provisions for fire escapes are 
applicable when the Work 
Area Compliance Method is 
chosen and recognizes existing 
and newly constructed fire 
escapes.  The IEBC Section 504 
addresses the prescriptive 
compliance method fire 
escape requirements and are 
very similar to current OBC 
Section 3406 requirements for 
fire escapes.  Again, Chapter 
12 of the IEBC is part of the 
optional Work Area 
Compliance Method to 
incrementally improve the 
safety of the existing building.  
The proposed BBS rule 

Collins, Dave 303.1.3

303.1.3 establishes that the method “as selected by the applicant” is the path that it must conform to.  
Selecting Level 1, 2 or 3 would have significant impact on an owners obligation under the code and creates 
conflicts of intent easily.

The 2021 IEBC Section 303.1.3 
does not exist. Yes, much like 
the energy conservation code, 
the 2021 IEBC Section 301.3 
requires the owner/owner's 
representative to select a 
compliance method

Collins, Dave 303.3

303.3	It is not clear what is supposed to happen with Storm Shelters in Group E under Section 303.3 IEBC 
(which only addresses Group E additions), and while the Group E portions are deleted nothing is clarified 
about what is required for Group E with only alterations or change of occupancy.

The 2021 IEBC Section 303.3 
does not exist.  Section 303.2 
is proposed to be deleted 
because Ohio law prohibits 
the BBS from requiring storm 
shelters in Group E 
occupancies, regardless of the 
type of work proposed.
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Collins, Dave 306.2

Section 306.2 of the amendments should read, “the applicable portions of the ICC A117.1”  I see why you took 
out using the ICC A117.1 for alterations and existing buildings, but I believe the intent was that only portions 
applying to the rules for alterations, additions, etc. were to be enforced.

The proposed rules are 
allowing for different editions 
of the standard to be used, 
depending upon the scope of 
work.  The suggested 
clarification makes sense.

Collins, Dave Chpt 5

Chapter 5  You indicated that this chapter is essentially what is in Ch. 34, it goes far beyond that in the 
following sections.

Replacement section 503.1 references “the code for new construction.”  Should it not be the OBC?  There are 
multiple references to building code in 503.1 exceptions.

	503.10 has a threshold for the “work area” exceeds 50% of the building area.  There is no such provision in 
Chapter 34!

	503.11 has provisions establishing requirements when the “work area” exceeds 50% of the building.  There 
are no such provisions in Chapter 34!

	503.11 deals with reroofing more than 50% of the diaphragm.  Section 1511 of the OBC addresses reroofing, 
but has no such threshold!  No reroofing requirements are in Chapter 34, its scope would refer back to 
Section 1511 of the OBC.

We could replace that phrase 
with the name of every code 
(OBC, OMC, OPC, IECC, etc.) 
that is applicable to new 
construction, but the point is 
that compliance with those 
codes is only required to the 
extent of the alteration.  
Making reference only the 
OBC leaves out the building 
systems (mechanical, 
plumbing, fuel gas, etc).  Yes, 
the 2018 and 2021 IEBC has 
added some additional 
mandatory structural 
requirements in Ch 5 (503.5-
503.11) that exceed current 
OBC prescriptive 
requirements for alterations.  
There are also some new Ch 5 
mandatory requirements that 
may be triggered related to 
accessibility (enhanced 
classroom acoustics, two-way 
communication systems, 
areas of refuge, etc.) if 
alterations exceed certain 
thresholds.
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Collins, Dave Chpt 8

Chapter 8  The requirements of Sections 802.5.1 and 802.5.2 shall apply in all work areas.  They require every 
portion of a floor, that is more than 30 inches (762 mm) above the floor or grade below and is not provided 
with guards, shall be provided with guards.  Then it says the guards shall be designed and installed in 
accordance with the International Building Code.

In the IBC guards are not required in 8 specific locations:
1.	On the loading side of loading docks or piers.
2. 	On the audience side of stages and raised platforms, including stairs leading up to the stage and raised 
platforms.
3. 	On raised stage and platform floor areas, such as runways, ramps and side stages used for entertainment 
or presentations.
4. 	At vertical openings in the performance area of stages and platforms.
5. 	At elevated walking surfaces appurtenant to stages and platforms for access to and utilization of special 
lighting or equipment.

Again, Ch 8 is part of the 
optional Work Area 
Compliance Method.  It 
provides guidance to owners 
wishing to incrementally 
improve the safety of their 
building. 

Collins, Dave Chpts 6-12

Chapters 6-12 should be totally eliminated.  Building officials and designers will have a hard time 
understanding that using the work area method for compliance forces that include retroactive requirements 
not otherwise required in the prescriptive method.  The most dangerous portions are Chapters 7 and 8.  The 
50% threshold of the “floor area” or “area of the building”, totally ignores the tenant interest where there 
may be more than one or multiple tenants affected by the work in one tenant area.  (802.2.2.3 – floor 
openings (at a minimum, be enclosed with smoketight construction on the highest work area floor and all 
floors below.), 802.3.1.1 – high rise,

Retroactively applying provisions to areas of the building not involved in the work, in areas where other 
tenants are affected, etc. violates Ohio Law.  We’ve been involved in projects even now where a sprinkler 

Chapters 6-12 are part of the 
optional Work Area 
Compliance Method.

Collins, Dave Chpt 10

Chapter 10   Prescriptive compliance has no provisions for Part Change of Occupancy, so it appears to apply to 
the entire building no matter what method of separation when going to a higher hazard level. 
 
Height and area for change of occupancy is more restrictive than for new construction, and only allows fire 
walls and a fire wall alternative with sprinklers.  The limits on exterior wall and vertical opening ratings for a 
change of occupancy to a higher hazard also appear to be for the entire building.  These requirements will 
make a part change of occupancy so difficult to interpret and apply that uniform application is not possible 
and strict reading will kill most all attempts at a change of occupancy to a higher hazard level.

Section 1011 has scattered provisions which allow some requirements to be separated and not comply and 
not others.  Sprinkler coverage can be separated, but fire alarms don’t need any rated separation.  Means of 
egress is not clear on what extent the MOE has to comply – but appears to take into consideration the entire 
building and not just the change of occupancy areas and their paths of egress.

Chapter 10 is part of the 
optional Work Area 
Compliance Method.  The 
2021 IEBC modified Section 
1011.2 clarified how far to 
extend the sprinkler system 
when only a part of the 
building is undergoing a 
change of occupancy.  It's 
already clear what is intended 
for fire alarm systems in 
buildings undergoing a part 
change of occupancy.  The 
2021 IEBC Section 1011.6 
does a good job of helping 
owners/owners 
representatives understand 
which occupancies are more 
hazardous than others.  An 
analysis of this type is already 
a requirement in the OBC 
3408.
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Collins, Dave Chpt 13

Chapter 13 – Performance Compliance  The amendments don’t include the current OBC exception to Section 
3412.2 OBC, which limits the comparative analysis to buildings built before July 1, 1979.  The IEBC has no 
limiting dates, so it could be used for a building built last year which was not its intended purpose.  Ohio 
established the limiting date, will it not be used here?

Staff proposes to eliminate 
the date and allow all existing 
buildings to qualify for the 
performance compliance 
method, just as the IEBC does.

Oeflein, William woeflein@gmail.com General

I'm very much in favor of the new IEBC.  We are renovating an old building and the new language in the IEBC 
clearly has been written to clear up the confusing challenge of deciding what needs to be brought up to code 
and why.   

I'm not sure why you would want to retain anything about Chapter 34.  That scoring system as an option for a 

Rice, Sarah srice@preview-group.com 604.1

Associated with this whole “building area” I want to circle back to IEBC 604.1 – and what they mean by the 
term “building area.  Does “building area” mean “per story” in this context OR does it means “aggregate 
building area??”  
Without some kind of elaboration to just what “building area” is here in the IEBC you will have people going 
back to the “per story” dimension in the IBC.  THIS IS AN IMPORTANT DISTINCITON - The commentary on the 
IEBC reads ”aggregate building area” (see below)  So logically shouldn’t the code read to say “aggregate 

The proposed Chapter 34 rule 
paragraph (FF) adds the word 
"aggregate" to clarify the 
intent, as suggested.
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From: David Collins
To: Ohler, Deborah
Cc: Hanshaw, Regina; Sarah Rice; Greg Nicholls
Subject: Re: Chapter 10, Section 1002.2
Date: Tuesday, February 14, 2023 3:50:15 PM
Attachments: image001.jpg

Debbie,

I am impressed with you've done to develop the rules package!  Thank you for your response
to my email yesterday.

Greg, Sarah and I are still of an opinion that what Ohio has done with Chapter 34 is far better
than what is included in the IEBC.  34 is clear, concise and successful for those that deal with
existing buildings (we've done tons of them).  Adding thresholds for significant upgrades to
portions of buildings beyond the scope of the planned alterations to create three levels
complicates design and enforcement doesn't achieve anything!  To make them understand
that it is the owner's (applicant) option will be fun.

The reason for the development of "Levels" when the IEBC was created is derived from the
attitude in some east coast states that wanted to retroactively apply code compliance, and
used this to bolster what they were doing.  Ohio Law not permitting any changes (design or
compliance) retroactively once the approval is issued, and the project is constructed is unique
(attitude wise).  This became a major issue in 1978 when Ohio adopted the BOCA Code, and
lead directly to the creation of Chapter 34.

Your rule on 506.1 leaves the exception and 506.1.1 intact.  The exception to 506.1 includes
reference to the IBC.  506.1.1 includes language that is odd and includes a reference to I
Codes.

Same references are still in 506.4.

Perhaps it is just clumsy language, but IEBC Section 507 indicates that "provisions of this code
that require improvements (to) existing conditions."   That language does not include
alterations or change of occupancy to existing buildings that are historic.  OBC Section 3409
clearly does include all categories of work.  But there is no rule on 507?

Greg, Sarah and I are working further on this, but may not be done before the meeting on
Thursday!  I plan to be there.

Dave

From: debbie.ohler@com.ohio.gov <debbie.ohler@com.ohio.gov>

270


mailto:dcollins@preview-group.com
mailto:debbie.ohler@com.ohio.gov
mailto:Regina.Hanshaw@com.ohio.gov
mailto:srice@preview-group.com
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=userc6fe79ce


Sent: Tuesday, February 14, 2023 2:44 PM
To: David Collins <dcollins@preview-group.com>
Cc: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov>
Subject: RE: Chapter 10, Section 1002.2
 
Hi Dave.
Yes, we are still working on quality control and coordination of the draft rules. 
We have created a new “rules of construction” section in OBC Section 101.1.1 that is intended to
take care of these general reference substitutions.
We may need to add this to the OBC Chapter 34 rule where we replace the IEBC Chapter 1.  We
might add the “rules of construction” language as OEBC Section 101.4.1 if we don’t modify OBC Ch 1
to take care of the IEBC substitutions.
 
I see that the OBC Chapter 1 rule, Section 101.1.1 section number needs fixed, too, to actually say
101.1.1 (not 101.1).
Thank you for the reminder and we welcome your input when you find any other coordination issues
such as this.
Debbie
 
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: David Collins <dcollins@preview-group.com> 
Sent: Tuesday, February 14, 2023 1:33 PM
To: Ohler, Deborah <debbie.ohler@com.ohio.gov>
Subject: Chapter 10, Section 1002.2
 
The reference is to the IBC, not the building code.  I saw no rule change for that?  Still working on it?
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Get Outlook for iOS

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not
click links or open attachments and forward the email to csc@ohio.gov or click the Phish Alert
Button if available. 

****************************************************************************
***************
The information transmitted is intended solely for the individual or entity to which it is
addressed and may contain confidential and/or privileged material. Any review,
retransmission, dissemination or other use of or taking action in reliance upon this information
by persons or entities other than the intended recipient is prohibited. If you have received this
email in error please contact the sender and delete the material from any computer. 
****************************************************************************
***************
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From: David Collins
To: Ohler, Deborah; Sarah Rice
Cc: Hanshaw, Regina
Subject: Re: IEBC v Chapter 34
Date: Thursday, February 2, 2023 11:58:01 AM
Attachments: image001.jpg

Debbie,

Thank you!  I have reviewed the draft rules and am impressed by what you have done to
incorporate the Chapter 34 specific criteria.  However, I personally still do not see the benefit
of adding the provisions for the "work area" compliance, as the prescriptive means have been
exhaustively handling the scope of work.

I understand that you have made it allowable by choice, I just do not have any understanding
why any designer/owner would do so.  I believe it would create new mandatory criteria in
Chapters 6 through 12 that I believe are contrary to 3781 and 3791 authority given to the BBS
that were the basis for the modifications of Chapter 5.

The historic buildings provisions have some strange areas where a building official is required
to make a decision regarding means of egress.  Similar "alternative signs" and "alternative life-
safety system" opens a can of worms.

Thank you again for sharing this up-to-date information!  How would you see simply deleting
Chapters 6 through 12 when adopting the IEBC.  Similarly, do you intend to modify Chapter 13
at all?

Dave

From: debbie.ohler@com.ohio.gov <debbie.ohler@com.ohio.gov>
Sent: Thursday, February 2, 2023 8:02 AM
To: David Collins <dcollins@preview-group.com>; Sarah Rice <srice@preview-group.com>
Cc: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov>
Subject: RE: IEBC v Chapter 34
 
Good morning!
I have attached the remaining cross reference guide that I was struggling to create yesterday.  Adobe
finally cooperated this morning!
 
We recognize that the IEBC is not a perfect document.  None of the I-Codes are perfect.
Looking at the big picture, however, we believe that the IEBC is a good document that has value,
provides options for owners/designers, is familiar to many designers who practice outside of Ohio,
and is consistent with the direction that the Ohio legislature and the Governor’s office have given us
for the adoption of administrative rules.
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Please review and provide comments/concerns with that in mind.
 
Sincerely,
Debbie
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: David Collins <dcollins@preview-group.com> 
Sent: Wednesday, February 1, 2023 4:32 PM
To: Ohler, Deborah <debbie.ohler@com.ohio.gov>; Sarah Rice <srice@preview-group.com>
Cc: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: Re: IEBC v Chapter 34
 
Thank you Debbie!
 
Dave

From: debbie.ohler@com.ohio.gov <debbie.ohler@com.ohio.gov>
Sent: Wednesday, February 1, 2023 4:29 PM
To: David Collins <dcollins@preview-group.com>; Sarah Rice <srice@preview-group.com>
Cc: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov>
Subject: RE: IEBC v Chapter 34
 
Hi Dave and Sarah.
I have attached the first draft of the proposed OBC Ch 34 rule (which references and amends the
2021 IEBC), the updated cross reference guides, and the flowchart for your reference.
This should give you a good idea of our intent and should answer most of your questions.
Hopefully, many of your concerns will go away once you see what we are proposing.
Please

274

mailto:dohler@com.state.oh.us
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcom.ohio.gov%2Fdivisions-and-programs%2Findustrial-compliance%2Fboards%2Fboard-of-building-standards&data=05%7C01%7Cregina.hanshaw%40com.ohio.gov%7C827541b9dd2c4be2a76c08db053ea2cd%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638109538810402205%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=5eRaHigV3GpBOfA17WOlfDk2P1otBuduW2mbfBBFWs4%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcom.ohio.gov%2Fdivisions-and-programs%2Findustrial-compliance%2Fboards%2Fboard-of-building-standards%2Fbuilding-departments%2Fbecome-a-certified-inspector&data=05%7C01%7Cregina.hanshaw%40com.ohio.gov%7C827541b9dd2c4be2a76c08db053ea2cd%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638109538810558450%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Od%2BQbTvkHBTnln%2BonW2tI6TQDS65mUd9IyXYkGkL7C8%3D&reserved=0
mailto:debbie.ohler@com.ohio.gov
mailto:debbie.ohler@com.ohio.gov
mailto:dcollins@preview-group.com
mailto:srice@preview-group.com
mailto:Regina.Hanshaw@com.ohio.gov
mailto:Regina.Hanshaw@com.ohio.gov


Regards,
Debbie
 
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: Ohler, Deborah 
Sent: Monday, January 23, 2023 10:32 AM
To: David Collins <dcollins@preview-group.com>; srice@preview-group.com
Cc: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: IEBC v Chapter 34
 
Thank you for your comments last week and this morning, Dave and Sarah.
 
I can’t answer all of your questions right now.  I’ll have a better idea of what the draft rule will look
like at the end of this week.
However, rest assured that the intent of BBS staff is to keep the substantive content of the current
OBC Chapter 34 and bring it into the new OBC Chapter 34 draft rule.  The content will obviously be in
a different format and location if published as part of the IEBC.  That’s why I have started the
creation of the cross reference guide.  We have also had thoughts of asking ICC to publish a unique
Ohio Existing Buildings Code for us, if we decide to move in that direction.
As I mentioned to you, Dave, we have no intention of keeping the generic reference to the OFC
Chapter 11, for all paths, because of the retroactive nature of the OFC Chapter 11.
 
Thank you for bringing our attention to the IBC “building area” issue that you have discovered in
Chapter 5.  We will discuss whether any Ohio changes are warranted.
I’ll be in touch and answer your specific questions early next week.
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Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: David Collins <dcollins@preview-group.com> 
Sent: Monday, January 23, 2023 9:55 AM
To: Ohler, Deborah <debbie.ohler@com.ohio.gov>
Cc: Greg Nicholls <gnicholls@preview-group.com>; Sarah Rice <srice@preview-group.com>
Subject: IEBC v Chapter 34
 
Debbie,
 
When you said that the IEBC "levels" combined with the "prescriptive" requirements for
existing buildings provide the same options as the OBC, I've gone back to look at what equates
to alterations in the OBC and have the following questions:

Are you considering that the "prescriptive method" using Chapter 5 of the IEBC equates
to the "limitation" on code application to alterations in section 3404 of the OBC?  
Does Chapter 5 cover historic buildings appropriately, or are you planning considerable
modifications to Chapter 5 in order to cover everything that the OBC includes as an
alteration?  
Will the fire escape provisions in Chapter 8 of the IEBC (Alterations Level 2) also be
referenced in Chapter 5, or not permitted per the IBC?
Existing fire escapes are only mentioned in 804.4.1.2.

I am seriously concerned with maintaining the "prescriptive method" which is close to what
the OBC considered alterations and IEBC alterations are only considered included in the
"levels" option.
 
Chapter 12 of the IEBC includes a great number of "code official may" and references to things
like "construction requirements specified in this code."  What does construction requirements
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"in this code" mean?  In Section 101.2.1 it references the IFC Chapter 11.  Will Ohio reference
the fire code?
 
Section 1203.12 states:  

Every historic building that cannot be made to conform to the construction
requirements specified in the International Building Code for the occupancy or
use that constitutes a distinct fire hazard ....."

The entire sentence doesn't make sense as an existing building.  Just because it is historic the
existing building MUST meet the construction requirements of the IBC for that occupancy? 
Where is the distinct hazard to be found in the building that triggers compliance here.
 
Section 102.6 states that "provisions of this code relating to the construction, alteration,
repair, enlargement, restoration, relocation or moving of buildings or structures shall not be
mandatory for existing buildings or structures identified and classified by the state or local
jurisdiction as historic buildings where such buildings or structures do not constitute a distinct
hazard" ....
 
A distinct hazard is not defined in the I-codes, dangerous is!  Distinct hazard isn't found
anywhere in the OBC.
 
Debbie, I think this is going to a very difficult task to resolve the major differences with current
code provisions!  Help me understand how this will be transformed to do the same thing that
Chapter 34 of the OBC does.  
 
Dave
-------------------------------------------------------
David S. Collins, FAIA, NCARB
 

   The PREVIEW GROUP, Inc.
    Architects providing regulatory solutions...
 

632 Race Street
Cincinnati, OH 45202
Ph:  513.621.2109
Fax: 513.621.7297
Cell: 513-403-3837
Email: dcollins@preview-group.com
Web: www.preview-group.com
 
Confidentiality Notice:  This email, and any attachments, is intended solely for the named recipient(s) and may contain information that is privileged and
confidential.  If you are not the intended recipient, any use, disclosure, copying or distribution of the contents of this email is prohibited.  If you received
this email in error, please respond to the individual sending the message and destroy any copies of the document and its attachments.

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not

277

mailto:dcollins@preview-group.com
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.preview-group.com%2F&data=05%7C01%7Cregina.hanshaw%40com.ohio.gov%7C827541b9dd2c4be2a76c08db053ea2cd%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638109538810558450%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=188JEy83%2Fzz973n%2FpOqF8%2FTMTdI0VYLBL8m9Cab6XpA%3D&reserved=0


click links or open attachments and forward the email to csc@ohio.gov or click the Phish Alert
Button if available.

*********************************************************************************
**********
The information transmitted is intended solely for the individual or entity to which it is addressed
and may contain confidential and/or privileged material. Any review, retransmission, dissemination
or other use of or taking action in reliance upon this information by persons or entities other than
the intended recipient is prohibited. If you have received this email in error please contact the
sender and delete the material from any computer. 
*********************************************************************************
**********
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From: David Collins
To: Ohler, Deborah
Cc: Greg Nicholls; Sarah Rice
Subject: IEBC v Chapter 34
Date: Monday, January 23, 2023 9:56:00 AM

Debbie,

When you said that the IEBC "levels" combined with the "prescriptive" requirements for
existing buildings provide the same options as the OBC, I've gone back to look at what equates
to alterations in the OBC and have the following questions:

Are you considering that the "prescriptive method" using Chapter 5 of the IEBC equates
to the "limitation" on code application to alterations in section 3404 of the OBC?  
Does Chapter 5 cover historic buildings appropriately, or are you planning considerable
modifications to Chapter 5 in order to cover everything that the OBC includes as an
alteration?  
Will the fire escape provisions in Chapter 8 of the IEBC (Alterations Level 2) also be
referenced in Chapter 5, or not permitted per the IBC?
Existing fire escapes are only mentioned in 804.4.1.2.

I am seriously concerned with maintaining the "prescriptive method" which is close to what
the OBC considered alterations and IEBC alterations are only considered included in the
"levels" option.

Chapter 12 of the IEBC includes a great number of "code official may" and references to things
like "construction requirements specified in this code."  What does construction requirements
"in this code" mean?  In Section 101.2.1 it references the IFC Chapter 11.  Will Ohio reference
the fire code?

Section 1203.12 states:  
Every historic building that cannot be made to conform to the construction
requirements specified in the International Building Code for the occupancy or
use that constitutes a distinct fire hazard ....."

The entire sentence doesn't make sense as an existing building.  Just because it is historic the
existing building MUST meet the construction requirements of the IBC for that occupancy? 
Where is the distinct hazard to be found in the building that triggers compliance here.

Section 102.6 states that "provisions of this code relating to the construction, alteration,
repair, enlargement, restoration, relocation or moving of buildings or structures shall not be
mandatory for existing buildings or structures identified and classified by the state or local
jurisdiction as historic buildings where such buildings or structures do not constitute a distinct
hazard" ....
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A distinct hazard is not defined in the I-codes, dangerous is!  Distinct hazard isn't found
anywhere in the OBC.

Debbie, I think this is going to a very difficult task to resolve the major differences with current
code provisions!  Help me understand how this will be transformed to do the same thing that
Chapter 34 of the OBC does.  

Dave
-------------------------------------------------------
David S. Collins, FAIA, NCARB
 

   The PREVIEW GROUP, Inc.
    Architects providing regulatory solutions...

632 Race Street
Cincinnati, OH 45202
Ph:  513.621.2109
Fax: 513.621.7297
Cell: 513-403-3837
Email: dcollins@preview-group.com
Web: www.preview-group.com
 
Confidentiality Notice:  This email, and any attachments, is intended solely for the named recipient(s) and may contain information that is privileged and
confidential.  If you are not the intended recipient, any use, disclosure, copying or distribution of the contents of this email is prohibited.  If you received
this email in error, please respond to the individual sending the message and destroy any copies of the document and its attachments.

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: David Collins
To: Ohler, Deborah
Subject: Updated Notes:
Date: Thursday, February 16, 2023 6:12:16 PM
Attachments: NOTES 2 16 23.docx

Debbie,

Here are our comments to date.

Dave
-------------------------------------------------------
David S. Collins, FAIA, NCARB
 

   The PREVIEW GROUP, Inc.
    Architects providing regulatory solutions...

632 Race Street
Cincinnati, OH 45202
Ph:  513.621.2109
Fax: 513.621.7297
Cell: 513-403-3837
Email: dcollins@preview-group.com
Web: www.preview-group.com
 
Confidentiality Notice:  This email, and any attachments, is intended solely for the named recipient(s) and may contain information that is privileged and
confidential.  If you are not the intended recipient, any use, disclosure, copying or distribution of the contents of this email is prohibited.  If you received
this email in error, please respond to the individual sending the message and destroy any copies of the document and its attachments.

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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Fundamental – “this code” v “the Building Code”, would it not make sense to use OEBC and OBC so that it is clear which it is talking about?



303.1.3 establishes that the method “as selected by the applicant” is the path that it must conform to.  Selecting Level 1, 2 or 3 would have significant impact on an owners obligation under the code and creates conflicts of intent easily.



303.3	It is not clear what is supposed to happen with Storm Shelters in Group E under Section 303.3 IEBC (which only addresses Group E additions), and while the Group E portions are deleted nothing is clarified about what is required for Group E with only alterations or change of occupancy.



Section 306.2 of the amendments should read, “the applicable portions of the ICC A117.1”  I see why you took out using the ICC A117.1 for alterations and existing buildings, but I believe the intent was that only portions applying to the rules for alterations, additions, etc. were to be enforced.



Chapter 5  You indicated that this chapter is essentially what is in Ch. 34, it goes far beyond that in the following sections.



Replacement section 503.1 references “the code for new construction.”  Should it not be the OBC?  There are multiple references to building code in 503.1 exceptions.



	503.10 has a threshold for the “work area” exceeds 50% of the building area.  There is no such provision in Chapter 34!



	503.11 has provisions establishing requirements when the “work area” exceeds 50% of the building.  There are no such provisions in Chapter 34!



	503.11 deals with reroofing more than 50% of the diaphragm.  Section 1511 of the OBC addresses reroofing, but has no such threshold!  No reroofing requirements are in Chapter 34, its scope would refer back to Section 1511 of the OBC.



Chapter 8  The requirements of Sections 802.5.1 and 802.5.2 shall apply in all work areas.  They require every portion of a floor, that is more than 30 inches (762 mm) above the floor or grade below and is not provided with guards, shall be provided with guards.  Then it says the guards shall be designed and installed in accordance with the International Building Code.



In the IBC guards are not required in 8 specific locations:

1.	On the loading side of loading docks or piers.

2. 	On the audience side of stages and raised platforms, including stairs leading up to the stage and raised platforms.

3. 	On raised stage and platform floor areas, such as runways, ramps and side stages used for entertainment or presentations.

4. 	At vertical openings in the performance area of stages and platforms.

5. 	At elevated walking surfaces appurtenant to stages and platforms for access to and utilization of special lighting or equipment.

6. 	Along vehicle service pits not accessible to the public.

7. 	In assembly seating areas at cross aisles in accordance with Section 1030.17.2.

8. 	On the loading side of station platforms on fixed guideway transit or passenger rail systems.



Chapters 6-12 should be totally eliminated.  Building officials and designers will have a hard time understanding that using the work area method for compliance forces that include retroactive requirements not otherwise required in the prescriptive method.  The most dangerous portions are Chapters 7 and 8.  The 50% threshold of the “floor area” or “area of the building”, totally ignores the tenant interest where there may be more than one or multiple tenants affected by the work in one tenant area.  (802.2.2.3 – floor openings (at a minimum, be enclosed with smoketight construction on the highest work area floor and all floors below.), 802.3.1.1 – high rise,



Retroactively applying provisions to areas of the building not involved in the work, in areas where other tenants are affected, etc. violates Ohio Law.  We’ve been involved in projects even now where a sprinkler system was required by code officials throughout a high-rise building simply because of one tenant improvement.



Chapter 10   Prescriptive compliance has no provisions for Part Change of Occupancy, so it appears to apply to the entire building no matter what method of separation when going to a higher hazard level. 

 

Height and area for change of occupancy is more restrictive than for new construction, and only allows fire walls and a fire wall alternative with sprinklers.  The limits on exterior wall and vertical opening ratings for a change of occupancy to a higher hazard also appear to be for the entire building.  These requirements will make a part change of occupancy so difficult to interpret and apply that uniform application is not possible and strict reading will kill most all attempts at a change of occupancy to a higher hazard level.



Section 1011 has scattered provisions which allow some requirements to be separated and not comply and not others.  Sprinkler coverage can be separated, but fire alarms don’t need any rated separation.  Means of egress is not clear on what extent the MOE has to comply – but appears to take into consideration the entire building and not just the change of occupancy areas and their paths of egress. 



Chapter 13 – Performance Compliance  The amendments don’t include the current OBC exception to Section 3412.2 OBC, which limits the comparative analysis to buildings built before July 1, 1979.  The IEBC has no limiting dates, so it could be used for a building built last year which was not its intended purpose.  Ohio established the limiting date, will it not be used here?
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Fundamental – “this code” v “the Building Code”, would it not make sense to use OEBC and OBC so that 
it is clear which it is talking about? 
 

303.1.3 establishes that the method “as selected by the applicant” is the path that it must 
conform to.  Selecting Level 1, 2 or 3 would have significant impact on an owners 
obligation under the code and creates conflicts of intent easily. 

 
303.3 It is not clear what is supposed to happen with Storm Shelters in Group E under Section 

303.3 IEBC (which only addresses Group E additions), and while the Group E portions are 
deleted nothing is clarified about what is required for Group E with only alterations or 
change of occupancy. 

 
Section 306.2 of the amendments should read, “the applicable portions of the ICC A117.1”  I see 

why you took out using the ICC A117.1 for alterations and existing buildings, but I 
believe the intent was that only portions applying to the rules for alterations, additions, 
etc. were to be enforced. 

 
Chapter 5  You indicated that this chapter is essentially what is in Ch. 34, it goes far beyond that 

in the following sections. 
 

Replacement section 503.1 references “the code for new construction.”  Should it not 
be the OBC?  There are multiple references to building code in 503.1 exceptions. 

 
 503.10 has a threshold for the “work area” exceeds 50% of the building area.  There is 

no such provision in Chapter 34! 
 
 503.11 has provisions establishing requirements when the “work area” exceeds 50% of 

the building.  There are no such provisions in Chapter 34! 
 
 503.11 deals with reroofing more than 50% of the diaphragm.  Section 1511 of the OBC 

addresses reroofing, but has no such threshold!  No reroofing requirements are in 
Chapter 34, its scope would refer back to Section 1511 of the OBC. 

 
Chapter 8  The requirements of Sections 802.5.1 and 802.5.2 shall apply in all work areas.  They 

require every portion of a floor, that is more than 30 inches (762 mm) above the floor or 
grade below and is not provided with guards, shall be provided with guards.  Then it 
says the guards shall be designed and installed in accordance with the International 
Building Code. 
 
In the IBC guards are not required in 8 specific locations: 
1. On the loading side of loading docks or piers. 
2.  On the audience side of stages and raised platforms, including stairs leading up 

to the stage and raised platforms. 
3.  On raised stage and platform floor areas, such as runways, ramps and side 

stages used for entertainment or presentations. 
4.  At vertical openings in the performance area of stages and platforms. 
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5.  At elevated walking surfaces appurtenant to stages and platforms for access to 
and utilization of special lighting or equipment. 

6.  Along vehicle service pits not accessible to the public. 
7.  In assembly seating areas at cross aisles in accordance with Section 1030.17.2. 
8.  On the loading side of station platforms on fixed guideway transit or passenger 

rail systems. 
 
Chapters 6-12 should be totally eliminated.  Building officials and designers will have a hard time 

understanding that using the work area method for compliance forces that include 
retroactive requirements not otherwise required in the prescriptive method.  The most 
dangerous portions are Chapters 7 and 8.  The 50% threshold of the “floor area” or 
“area of the building”, totally ignores the tenant interest where there may be more than 
one or multiple tenants affected by the work in one tenant area.  (802.2.2.3 – floor 
openings (at a minimum, be enclosed with smoketight construction on the highest work 
area floor and all floors below.), 802.3.1.1 – high rise, 

 
Retroactively applying provisions to areas of the building not involved in the work, in 
areas where other tenants are affected, etc. violates Ohio Law.  We’ve been involved in 
projects even now where a sprinkler system was required by code officials throughout a 
high-rise building simply because of one tenant improvement. 

 
Chapter 10   Prescriptive compliance has no provisions for Part Change of Occupancy, so it 

appears to apply to the entire building no matter what method of separation when 
going to a higher hazard level.  

  
Height and area for change of occupancy is more restrictive than for new construction, 
and only allows fire walls and a fire wall alternative with sprinklers.  The limits on 
exterior wall and vertical opening ratings for a change of occupancy to a higher hazard 
also appear to be for the entire building.  These requirements will make a part change of 
occupancy so difficult to interpret and apply that uniform application is not possible and 
strict reading will kill most all attempts at a change of occupancy to a higher hazard 
level. 

 
Section 1011 has scattered provisions which allow some requirements to be separated 
and not comply and not others.  Sprinkler coverage can be separated, but fire alarms 
don’t need any rated separation.  Means of egress is not clear on what extent the MOE 
has to comply – but appears to take into consideration the entire building and not just 
the change of occupancy areas and their paths of egress.  

 
Chapter 13 – Performance Compliance  The amendments don’t include the current OBC 

exception to Section 3412.2 OBC, which limits the comparative analysis to buildings built 
before July 1, 1979.  The IEBC has no limiting dates, so it could be used for a building 
built last year which was not its intended purpose.  Ohio established the limiting date, 
will it not be used here? 
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From: William Oeflein
To: Hanshaw, Regina
Subject: Re: FW: New submission for Contact Us.
Date: Thursday, February 16, 2023 8:50:55 AM

I'm very much in favor of the new IEBC.  We are renovating an old building and the new language in the IEBC
clearly has been written to clear up the confusing challenge of deciding what needs to be brought up to code and
why.  

I'm not sure why you would want to retain anything about Chapter 34.  That scoring system as an option for a
alteration is a nightmare to work with.  

Thanks for asking.

William Oeflein, RA, LEED AP
216.905.7150
woeflein@gmail.com

On Thu, Feb 16, 2023 at 8:35 AM Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> wrote:

William,

 

While the Board is considering adopting the 2021 IEBC, the final decision has not been made. If the Board does
adopt the IEBC, it will be modified to be consistent with Ohio requirements including retention of current
options in OBC Chapter 34 and effective on or about January 2024.  Are you in support of Ohio’s adoption of
the IEBC?  If so, why or why not?  I would like to pass along your comments as the Board is considering its
adoption.

 

Thanks,

 

Regina Hanshaw

OBBS

 

 

From: noreply@das.ohio.gov <noreply@das.ohio.gov> 
Sent: Wednesday, February 15, 2023 7:57 AM
To: WebInquiries <inquiries@com.ohio.gov>
Subject: New submission for Contact Us.

 

 

There is a new submission for Contact Us.

Who are
you

contacting?

General Inquiries
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Section

What is the
purpose of

your
message?

Administrative Leadership

Mail
Submission

inquiries@com.state.oh.us

Disclaimer

First Name William

Last Name Oeflein

Email woeflein@gmail.com

Phone
Number

Company /
Financial
Institution

Name

Message When do you think Ohio will adopt the 2021 IEBC?
(International Existing Building Code)

Attachment

 

Powered by <form.io>

 

*******************************************************************************************
The information transmitted is intended solely for the individual or entity to which it is addressed and may
contain confidential and/or privileged material. Any review, retransmission, dissemination or other use of or
taking action in reliance upon this information by persons or entities other than the intended recipient is
prohibited. If you have received this email in error please contact the sender and delete the material from any
computer. 
*******************************************************************************************

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links
or open attachments and forward the email to csc@ohio.gov or click the Phish Alert Button if available. 
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From: Sarah Rice
To: Ohler, Deborah; David Collins
Subject: More for IEBC
Date: Thursday, January 19, 2023 2:41:35 PM
Attachments: image001.png
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Associated with this whole “building area” I want to circle back to IEBC 604.1 – and what they mean by the
term “building area.  Does “building area” mean “per story” in this context OR does it means “aggregate
building area??” 
 
 
Without some kind of elaboration to just what “building area” is here in the IEBC you will have people going
back to the “per story” dimension in the IBC. 
 

 
THIS IS AN IMPORTANT DISTINCITON - The commentary on the IEBC reads ”aggregate building area” (see
below)  So logically shouldn’t the code read to say “aggregate building area” or maybe it should be “actual
aggregate building area”????
 
Have fun!!

 
 
 
 
Sarah
-------------------------------------------------------
The PREVIEW GROUP, Inc.
Architects providing regulatory solutions...
 
Confidentiality Notice:  This email, and any attachments, is intended solely for the named recipient(s) and may contain information that is privileged and confidential.  If you are not the
intended recipient, any use, disclosure, copying or distribution of the contents of this email is prohibited.  If you received this email in error, please respond to the individual sending the
message and destroy any copies of the document and its attachments..

 
From: Amber Armstrong <alacadd@gmail.com> 
Sent: Friday, January 6, 2023 1:26 PM
To: Sarah Rice <srice@preview-group.com>
Cc: Eirene Knott <Eirene.Knott@brrarch.com>
Subject: Re: This is what happens when you READ the code - something for BCAC
 
I have always thought it strange that we instinctively think of the whole building when thinking of "building area" but when
calculating allowable area, we have to limit it to each story.  THEN, we only count floor area for up to three stories.... so, if
you go above three floors, the allowable area is "per story" but divided among more than three stories.  So is it really "per
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story"??
 
Back to my original question, the level of alteration is based on the amount of the building that is being affected.  Above
50 % of floor area does not account for volume.  If I take a restaurant that has three dining areas and remodel it into one
large dining room, I have taken three "cubes" and turned it into one "cube".  But if I go into that same restaurant with
three dining areas and take out the fixed booth seating and rearrange so that I have fewer seats, is that the same level of
alteration?  Technically, yes because I have affected the same floor area, but realistically, I have affected far less of the
building in the second scenario.
 
In my auditorium example, is it the same level of alteration to change out seats over 15,000 square feet or take that same
15,000 square feet and divide it into two smaller performance spaces?  In both situations the work area is over 50% of the
building area.
 
Amber
 
On Fri, Jan 6, 2023 at 12:03 PM Sarah Rice <srice@preview-group.com> wrote:

In responding to Amber’s question about the IEBC, you know I looked at the definition of “building area” in
the IBC.
 
I was looking for where in the IBC it says that “building area” is a “per story” dimension – something we all
know is right.  Logically I started with the definition, But it was no help.

[BG] AREA, BUILDING. The area included within surrounding
exterior walls, or exterior walls and fire walls,
exclusive of vent shafts and courts. Areas of the building not
provided with surrounding walls shall be included in the
building area if such areas are included within the horizontal
projection of the roof or floor above.

 
So then I searched the IBC for the term “building area”
 
OH boy have I found another OOPS that is tied to what the BCAC did when the revised the 2012 IBC – not
me, I worked on the 2021 & 2024.
 
EIRENE – you are going to have your work cut out for you!!!!
 
So the big change the BCAC did was to reconfigure & rewrite the sections in Chapter 5 to separate height
and area.
 
So here is the OOPS:
In the 2012 IBC this topic was covered by a single table – Table 503.

With the following footnotes:

 
NOTE the that the term “building area” is both in the title and in the footnotes.
 
Now let’s go to the 2015 IBC (and all subsequent editions) where the topic of height and area is now covered
by 3 tables:

287

mailto:srice@preview-group.com


 
The ONLY one I want to talk about is Table 506.2.  NO WHERE – NO WHERE – NO WHERE in that table or
the section associated with the table EVER says that “building area” is per
story!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 
The first place the term shows up in Chapter 5 is in Section 508 – mixed use, and specifically in 508.4.2.
 

 
 
Am I the only one who thinks this is a BIG BIG BIG deal!!!!?????
 
Sarah
-------------------------------------------------------
The PREVIEW GROUP, Inc.
Architects providing regulatory solutions...
 
Confidentiality Notice:  This email, and any attachments, is intended solely for the named recipient(s) and may contain information that is privileged and confidential.  If you are not
the intended recipient, any use, disclosure, copying or distribution of the contents of this email is prohibited.  If you received this email in error, please respond to the individual
sending the message and destroy any copies of the document and its attachments..

 

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links
or open attachments and forward the email to csc@ohio.gov or click the Phish Alert Button if available. 
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Commenter Email Section Comment Staff Comments Code Committee Action

Glass, Robert
Robert.Glass@daikincomfort
.com Chpt 15

At the very least I would like to get ASHRAE 15-2022, ASHRAE 
34-2022 and UL/CSA 60335-2-40-2022 updated to reflect the 
current standards and as has already been approved by ICC 
for the 2024 IMC.

Requested changes are 
included in the draft rules.

Holland, Jerry
jerry.holland@bureauveritas
.com 1001.2

  I would like clarification on the proposed changes with 
regard to Ohio Mechanical Code 4101:2-10-01(C) and (D).  
1.	Will the Jurisdiction be required to enforce the adopted 
NBIC/NFPA/ASME CSD-1 standards in full, without exception 
per 4101:4-3-01? Specifically, NBIC, NFPA and ASME CSD-1 
requirements regarding lockable electrical disconnects and 
emergency shutdown switches.

Staff contacted Mr. Holland 
and explained that the boiler 
rules will be going through the 
revision process later this year 
and that BBS has no control 
over boiler enforcement 
decisions, but that we would 
contact John Sharier the boiler 
chief to learn more.  Mr. 
Holland stated that he would 
send an email which outlines 
the relevant code sections in 
the NBIC/NFPA/ASME CSD-1.

Sandman, Joseph josephs@fioptics.com General

I support the State Of Ohio 2024 Mechanical Code adopting 
the 2021 International Mechanical Code 607.4 (607.4.1,  
607.4.1.1,  607.4.1.2) as show without any changes.

Tossey, Steve steve.tossey@kzf.com
Conditioned space, 
602.2.1.1, 908.3

Typos in conditioned space and 602.2.1.1 and question 
regarding ASHRAE Guideline 12 in 908.3 -whether it it 
required

Will fix typos.  The "Note" is 
intended to be informational, 
not enforceable.

2024 Ohio Mechanical Code Comments
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From: Glass, Robert S.
To: Ohler, Deborah
Cc: Hanshaw, Regina
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
Date: Wednesday, February 15, 2023 9:36:12 AM
Attachments: image001.jpg

image002.png
image003.png
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Debbie,
 
Just following up on my last e-mail to you.  What can I submit for consideration as OH is reviewing
the 2021 I-Codes for adoption?
 
At the very least I would like to get ASHRAE 15-2022, ASHRAE 34-2022 and UL/CSA 60335-2-40-2022
updated to reflect the current standards and as has already been approved by ICC for the 2024 IMC.
 
Please let me know so I can submit the necessary information ASAP to ensure consideration.
 
Thanks,
 
Robert
 

From: Glass, Robert S. 
Sent: Friday, January 27, 2023 10:35 AM
To: debbie.ohler@com.ohio.gov
Cc: Regina.Hanshaw@com.ohio.gov
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Debbie,
 
No there would be no conflicts.  This actually makes things less restrictive by adding these updated
codes – allow for new A2L equipment to be sold into the state.  This is not requiring equipment to be
listed to these newest standards, it simply allows equipment to be certified to these newest
standard (U:/CSA 60335-2-40-2022) and the installation requirements in ASHRAE 15-2022 have been
updated addressing A2L refrigerants.
 
Focusing on the Mechanical Code, the code also needs to be updated for A2L refrigerants being used
in refrigeration equipment.  That was not addressed in my earlier petitions.  All things considered,
my company does not make refrigeration equipment, but I am trying to do this on behalf of AHRI
and the industry.
 
If you would like as proposal to address adding A2L refrigeration proposal, please let me know and I
will get you something.
 
Thanks,

290






mailto:Robert.Glass@daikincomfort.com
mailto:debbie.ohler@com.ohio.gov
mailto:Regina.Hanshaw@com.ohio.gov


 
Robert
 

From: debbie.ohler@com.ohio.gov <debbie.ohler@com.ohio.gov> 
Sent: Friday, January 27, 2023 10:01 AM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
Cc: Regina.Hanshaw@com.ohio.gov
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Good morning, Robert.
We are currently focusing on updates to Ohio’s mechanical and fuel gas codes to reflect the content
that is located in the 2021 IMC and the 2021 IFGC.
 
If we update to the UL/CSA 60335-2-40-2022, the ASHRAE 15-2022, and the ASHRAE 34-2022
standards, are you aware of any conflicts that might be created between the 2021 IMC/2021 IFGC
code text and the newer standards?
 
Debbie
 
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Friday, January 27, 2023 10:34 AM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Cc: Ohler, Deborah <debbie.ohler@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Great!  I look forward to your thoughts.
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Appreciate your assistance.

Robert
 

From: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> 
Sent: Friday, January 27, 2023 9:31 AM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
Cc: debbie.ohler@com.ohio.gov
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Robert,
 
Debbie and I will review your suggested approach and get back with you with direction.
 
Thanks,
 
Regina
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Friday, January 27, 2023 10:24 AM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Cc: Ohler, Deborah <debbie.ohler@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
In looking into things further, I think that I would like to address things in 3 ways, if acceptable.
 
First, I would like to request updating the standard references that were previously approved as part
of my earlier petitions.  These have been approved as part of the ICC 2024 IRC & IMC:

UL/CSA 60335-2-40-2022
ASHRAE 15-2022
ASHRAE 34-2022

 
Justification: The UL/CSA 60335-2-40-2022 edition include coverage for computer room air
conditioning equipment with A2Ls that does not exist in any other standard.  ASHRAE 34-2022
include more updates for A2L refrigerants.  ASHRAE 15-2022 includes more updated
information on the safe application of A2L refrigerants in both refrigeration and air
conditioning equipment.

 
Second, I would like to submit new petitions for consideration that add the U:/CSA 60335-2-89-2021
which addresses refrigeration equipment.  Existing UL standards for refrigeration are being
withdrawn by UL in pace of this UL/CSA 60335-2-89 standard.  The 2021 standard is the current
standard and this will be referenced in the 2024 IMC.
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Third, I would like to submit Fire Code proposals to align the code with the 2024 IFC in regards to
MAQs, storage, etc. of A2L refrigerants.
 
Please let me know if this will work and when I need to have the additional proposals submitted for
consideration.
 
Thanks,
 
Robert
 

From: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> 
Sent: Thursday, January 5, 2023 3:20 PM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
Cc: debbie.ohler@com.ohio.gov
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Yes, Ohio does adopt the IFC but that is done through the State Fire Marshal’s office, not ours. 
Debbie can probably let you know any technical considerations you should consider regarding the
fire code as we do work with Marshal’s office to coordinate the codes, but they are further behind
on adoption of the ‘21 than us so I am unsure of their timeframe. They have their own process for
petitioning and review of code update rules, so you will need to work with them regarding any
changes to the fire code when the time comes.
 
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Thursday, January 5, 2023 4:14 PM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Let me review the information and I will get back to you.  Does Ohio also adopt the IFC?  There have
been some changes to the MAQs relating to A2L refrigerants and I might want to submit a code
change proposal to address that.  If so, is there a deadline for submissions?
 
Thanks for your help through this entire process.
 
Regards,
 
Robert
 

From: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> 
Sent: Thursday, January 5, 2023 2:53 PM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
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If it’s just referencing the newer edition in the referenced standards chapter, rather than do a formal
petition, just send Debbie and I information regarding updated standards which we may just be able
to update as a matter of course, since we typically do try to reference the most recent edition of
standards when we do an update.  But if you can send the info to us we can make sure to flag them
for updating. 
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Thursday, January 5, 2023 3:48 PM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
There have been some changes in editions of the standards which were approved for mt petitions
earlier.  Is there an opportunity to submit another proposal for both the IRC and IMC for
consideration during this process?  These changes have been reviewed and approved by ICC for the
2024 I-codes.
 
Thanks,
 
Robert
 

From: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> 
Sent: Thursday, January 5, 2023 2:40 PM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
We are making progress and hope to start the rule-making process soon with a planned effective
date of 1/1/24 as well.  But this is good information to know as we move through the rule review
process to explain the importance of the update.
 
Thanks,
 
Regina
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Thursday, January 5, 2023 3:34 PM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
Happy New Year!
 
I just wanted to follow up in the new year to see if you know anything further in regards to plans for

294

mailto:Robert.Glass@daikincomfort.com
mailto:Regina.Hanshaw@com.ohio.gov
mailto:Regina.Hanshaw@com.ohio.gov
mailto:Regina.Hanshaw@com.ohio.gov
mailto:Robert.Glass@daikincomfort.com
mailto:Robert.Glass@daikincomfort.com
mailto:Regina.Hanshaw@com.ohio.gov


review and adoption of the 2021 I-Codes along with my approved petitions.
 
There are already 21 states which allow for the use of A2L refrigerants and due to the AIM Act, there
will be a 40% reduction in R-410A refrigerant starting 1/1/2024.  The industry needs states to update
their building codes ahead of this date to avoid a shortage of refrigerant and available products for
the market.  There are already some manufacturers selling the new low GWP refrigerant equipment
in these 21 states.
 
Thanks,
 
Robert
 

From: Glass, Robert S. 
Sent: Thursday, August 11, 2022 2:41 PM
To: Regina.Hanshaw@com.ohio.gov
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
Thanks for the update.  I also would appreciate you raising this concern to the Board to see if there is
anything that can be done since the Approved Petitions allow for the use of these new alternate
refrigerants.
 
Thanks again for getting back to me.
 
Regards,,
 
Robert
 
Robert Glass
Manager, State Regulatory Affairs 

T: (205) 759-9638 | M: (205) 860-0551 | E: Robert.Glass@daikincomfort.com

Daikin Amana Goodman

12680 Lock 15 Road | Tuscaloosa, AL  35406 

https://northamerica-daikin.com
 
 

From: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> 
Sent: Thursday, August 11, 2022 1:47 PM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
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Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Robert,
 
Sorry for my delay in getting back with you.  However, I do not have any update for you since my last
email.  We are still reviewing the 2021 I-Codes and no date has been set yet for 2020 NEC adoption. 
I will pass on your concerns though to the Board so they are aware of factors being affected by code
adoption.
 
Thanks,
 
Regina
 
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Tuesday, August 2, 2022 10:21 AM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
I hope that you are doing well.
 
I just wanted to follow up with you to see if anything has changed since your last update to me in
April concerning the adoption of the 201 I-Codes and the 2020 NEC.
 
I am trying to track this activity to know when the HVAC industry might be able to start selling A2L
products into Ohio.  Due to the AIM Act, the phase down of higher GWP refrigerants (R-410A for
HVAC equipment) is 10% in 2022, but jumps to 40% in 2024.  The HVAC industry believes that there
will be a shortage of R-410A in 2024 and this will adversely affect the ability to sell comfort
conditioning equipment without the building codes being updated and AHJs allowing for the new
lower GWP A2L refrigerants.
 
Please let me know at your convenience.

Regards,
 
Robert
 
Robert Glass
Manager, State Regulatory Affairs 

T: (205) 759-9638 | M: (205) 860-0551 | E: Robert.Glass@daikincomfort.com
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Daikin Amana Goodman

12680 Lock 15 Road | Tuscaloosa, AL  35406 

https://northamerica-daikin.com
 
 

From: Regina.Hanshaw@com.ohio.gov <Regina.Hanshaw@com.ohio.gov> 
Sent: Monday, April 25, 2022 9:01 AM
To: Glass, Robert S. <Robert.Glass@daikincomfort.com>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Robert,
 
There has been no change on the status of the adoption of the 2021 I-codes.  Additionally, we have
not yet set a date for adoption of the 2020 NEC in the OBC, OMC & OPC. 
 
Thanks,
 
Regina
 
 

From: Glass, Robert S. <Robert.Glass@daikincomfort.com> 
Sent: Tuesday, April 19, 2022 9:22 PM
To: Hanshaw, Regina <Regina.Hanshaw@com.ohio.gov>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
I am just following back up with you to see what the status of OH reviewing the 2021 I-Codes for
adoption might be and if a new timeline may have been established.
 
I have been unable to find any related information on the Ohio.gov website.
 
Thanks,
 
Robert
 
Robert Glass
Manager, State Regulatory Affairs 

T: (205) 759-9638 | M: (205) 860-0551 | E: Robert.Glass@daikincomfort.com
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Daikin Amana Goodman

12680 Lock 15 Road | Tuscaloosa, AL  35406 

https://northamerica-daikin.com
 
 

From: Regina.Hanshaw@com.state.oh.us <Regina.Hanshaw@com.state.oh.us> 
Sent: Monday, August 23, 2021 12:10 PM
To: Glass, Robert S. <Robert.Glass@goodmanmfg.com>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
At this time we are only planning on moving forward with approved petition 20-01 which adopts the
2020 NEC in the OBC, OPC & OMC.  All the other approved petitions will likely be held until we move
forward with adoption of the 2021 I-Codes. Also, the Board recently updated its plans on adoption of
the 2021 I-Codes.  As we continue to review the model codes for adoption and due to the impact of
COVID on construction industry, the January 2023 is no longer a tentative adoption date.  We do not
currently have a planned adoption date.  We will revisit our adoption timeline in mid-2022.
 
Thanks.
 
Regina
 

From: Glass, Robert S. <Robert.Glass@goodmanmfg.com> 
Sent: Monday, August 23, 2021 1:04 PM
To: Hanshaw, Regina <Regina.Hanshaw@com.state.oh.us>
Subject: RE: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
I am following up to see if there has been any activity in regards to creating/submitting an
amendment package to the Ohio Legislature in regards to approved building code petitions as you
noted below back in November 2020?
 
If not, will these approved petition be held in abeyance until OH reviews and adopts the 2021 ICC
codes to be effective on or about 1/1/2023?
 
Thanks,
 
Robert
 
Robert Glass
Manager, State Regulatory Affairs
Goodman Manufacturing Company, L.P.
A member of Daikin group
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12680 Lock 15 Road
Tuscaloosa, AL  35406
205-759-9638 office
205-860-0551 cell
 
 
 

From: Regina.Hanshaw@com.state.oh.us <Regina.Hanshaw@com.state.oh.us> 
Sent: Friday, November 20, 2020 12:38 PM
To: Glass, Robert S. <Robert.Glass@goodmanmfg.com>
Subject: [EXTERNAL] RE: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Robert,
 
As approved petitions, they will just be included in the next rule package.  But we do not have any
current plans for new rule package other than tentatively planning on next code update to the 2021-
based code on or about January 2023.  Its possible we will have an amendment package before then,
but nothing planned right now.
 
Thanks,
 
Regina Hanshaw
OBBS
 

From: Glass, Robert S. <Robert.Glass@goodmanmfg.com> 
Sent: Friday, November 20, 2020 1:25 PM
To: Hanshaw, Regina <Regina.Hanshaw@com.state.oh.us>
Subject: Status and Timing of Final Processes to Adopt Approved Code Changes
 
Regina,
 
With the approval of the Residential Code proposals submitted by Mr. Julius Ballanco at the
Conference Committee meeting today, what is the timing and next steps in the process of final
adoption into OH code?
 
I believe that all code changes have to be submitted to the OH Legislature for final approval.  If so,
when do you expect this to happen and for the legislature to take action on them?
 
Based on approval by the Legislation, when would the codes be finalized, released and effective?
 
Thanks for your help in this matter.
 
Regards,
 
Robert
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Robert Glass
Manager, State Regulatory Affairs
Goodman Manufacturing Company, L.P.
A member of Daikin group

12680 Lock 15 Road
Tuscaloosa, AL  35406
205-759-9638 office
205-860-0551 cell

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not
click links or open attachments and forward the email to csc@ohio.gov or click the Phish Alert
Button if available.

*********************************************************************************
**********
The information transmitted is intended solely for the individual or entity to which it is addressed
and may contain confidential and/or privileged material. Any review, retransmission, dissemination
or other use of or taking action in reliance upon this information by persons or entities other than
the intended recipient is prohibited. If you have received this email in error please contact the
sender and delete the material from any computer. 
*********************************************************************************
**********
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From: Jerry HOLLAND
To: BBS, BBSOfficAsst3
Subject: Comments/Questions on Proposed Rules
Date: Friday, March 17, 2023 2:48:42 PM
Attachments: image001.jpg

image003.png
image007.png

Greetings,
            I would like clarification on the proposed changes with regard to Ohio Mechanical
Code 4101:2-10-01(C) and (D).
 

     
 
 

1.     Will the Jurisdiction be required to enforce the adopted NBIC/NFPA/ASME CSD-1
standards in full, without exception per 4101:4-3-01? Specifically, NBIC, NFPA and
ASME CSD-1 requirements regarding lockable electrical disconnects and emergency
shutdown switches.

 
Thank you for your consideration in this matter. I look forward to attending this meeting.

 
Jerry D. Holland II
South East Regional Manager
Infrared Thermographer Level 1
 
Bureau Veritas Inspection and Insurance
A Bureau Veritas North America, Inc. Company
95 Oakwood Road, Lake Zurich, IL 60047
jerry.holland@bureauveritas.com
www.us.bureauveritas.com
Cell: 251-250-9183
People, Innovation, Values, Opportunity, Trust
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This message contains confidential information. To know more, please click on the following link:
http://disclaimer.bureauveritas.com
 
This message contains confidential information. To know more, please click on the following
link: https://disclaimer.bureauveritas.com 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: josephs
To: Hanshaw, Regina
Subject: Ohio 2024 Mechanical Code
Date: Wednesday, March 8, 2023 11:01:09 AM

Hello Regina

I support the State Of Ohio 2024 Mechanical Code adopting the 2021 International Mechanical Code
607.4 (607.4.1,  607.4.1.1,  607.4.1.2) as show without any changes.

Thank You
Joseph Sandman
Mobile 513 678 6825 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Steve Tossey
To: BBS, BBSOfficAsst3
Subject: Comments on OMC updates
Date: Friday, March 10, 2023 10:35:10 AM
Attachments: image001.png
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Board of Building Standards
 
This is to make the following comments on the review of the proposed
changes to the Ohio Mechanical Code to be included in the next edition.
 

1. Section 4101:2-2-01 Definitions.  In the last sentence of the
CONDITIONED SPACE definition, it appears that the word “hey”
should be “they”.

 

 
2. Section 4101:2-6-01 (A) – In the second sentence, there appear to

be extra words, i.e. “to is”.
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3. Section 4101:2-9-01 Specific appliances, fireplaces and solid fuel-

burning equipment. (B) – Please clarify if the note makes ASHRAE
Guideline 12 a mandatory part of the code.

 
Thanks,

 

Steve Tossey, PE
Senior Mechanical Engineer

steve.tossey@kzf.com
main 513.621.6211 ▪ direct 513.864.8680
kzf.com

Follow us!
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CAUTION: This is an external email and may not be safe. If the email looks suspicious, please
do not click links or open attachments and forward the email to csc@ohio.gov or click the Phish
Alert Button if available. 
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Commenter Email Code Section Comment Staff Comments Code Committee Action

Allen, Mark mallen@phdmc.org 915.1

O.P.C.  Combination waste & vent system section 915.1 
propose  Modified food waste disposer may discharge into a 
combination waste and vent system. Since 1998 when Ohio 
adopted this code the combination waste & vent system 
been working great with no problems because the type of 
plumbing fixtures allowed on the system all water discharge 
plumbing fixtures allowing air over water in the drain sizing 
chart. By allowing a garbage disposer on the 
Combination waste and vent system the solids from the 
disposal will take up more of the pipe inside volume less air 
to vent the plumbing system . I think this will cause many 
problems .

American Society of Plumbing 
Engineers (ASPE) researched 
this issue and demonstrated 
that system works when food 
waste disposer discharges into 
CW&V system

Allen, Mark MAllen@phdmc.org 1003.3.2

Modified – Prohibits a food waste disposer from  discharging 
to a grease interceptor.  This is a big mistake the current 2018 
O.P.C.  Section 1003.3.2 allowing the food waste disposal 
connect
to the grease interceptor , a solid interceptor shall separate 
the discharge before connecting to the grease interceptor. 
This installation works great ! In a commercial kitchen  when 
they scape all the plates off 
into a food waste disposal before they enter the dish washer  
this is where all the grease drains to. This section of code 
should remain the same.

Food particles could block the 
flow of the small openings and 
baffles within the 
hydromechanical grease 
interceptor. Because of the 
small size of hydromechanical 
grease interceptors, 
manufacturers of this type of  
interceptor state that food 
particles from a disposal 
should not be discharged into 
a hydromechanical 
interceptor.  

2024 Ohio Plumbing Code Comments
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Richardson, Jim
JARichardson@columbus.go
v Chapters 13 & 14

Just an FYI about how ODH views their authority regarding
water reclamation systems (see email thread below). With 
this in mind as Ohio moves forward in the code adoption 
process, it would seem that we should adopt chapter 13 and 
chapter 14 by reference as well. Without any proper 
enforcement/regulation of these types of systems people can 
be put at risk.
I do understand why OBBS adopted the code the way they did 
and maybe fixing this would require ODH to amend their 
definitions. Note #10 should be removed from the OAC 3701-
28-01 definition of “Private Water System” because it is not
intended for human consumption.
OAC
3701-28-01 Definitions(XXX) "Private water system" means
any water system, other than a public water supply system,
for the provision of water for human consumption, if the
system has fewer than fifteen service connections and does
not regularly serve an average of at least twenty-five
individuals daily at least sixty days each year. A private water
system includes the following:(10) Auxiliary water sources
that enter a structure to supplement flushing toilets or
laundry washing;ORC rule 3701.344 clearly defines “private
water system” as being for human consumption, so the
reference to “recycled water” would only apply if the water
was intended for human consumption. I do not necessarily
endorse removing this reference because this could come
into play if Ohio at some point allows for rainwater
catchment systems to be used for a potable water source.
There are some systems out there now which are designed

ODH law includes recycled 
water and ODH definition of 
"human consumption" 
includes flushing toilets and 
washing laundry
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From: Allen, Mark
To: BBS, BBSOfficAsst3
Subject: prohibits food waste disposar
Date: Tuesday, March 7, 2023 10:42:41 AM
Attachments: 0.png
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O.P.C  SECTION 1003.3.2   Modified – Prohibits a food waste disposer from  discharging to a grease
interceptor.  This is a big mistake the current 2018 O.P.C.  Section 1003.3.2 allowing the food waste
disposal connect
to the grease interceptor , a solid interceptor shall separate the discharge before connecting to the
grease interceptor. This installation works great ! In a commercial kitchen  when they scape all the
plates off
into a food waste disposal before they enter the dish washer  this is where all the grease drains to.
This section of code should remain the same.

A Human Services Levy Funded
Agency

Accredited Health Department

Mark Allen 
Plumbing Supervisor  

 

Public Health - Dayton &
Montgomery County  

117 S. Main Street  

Dayton Ohio 45422  

Phone : 937-225-6443

Fax : 937-496-3072  

Web : www.phdmc.org  

Public Health - Dayton & Montgomery County needs your feedback to help us improve our
programs and services. Please complete this brief survey about your recent experience with us.
https://surveys.phdmc.org/s3/PHDMC-Customer-Satisfaction-Survey-07-01-2018

 

Disclaimer

Confidentiality Statement: This electronic mail transmission and any attached document(s) may contain
information from Public Health - Dayton & Montgomery County that is confidential. This information is
intended only for the individual(s) named on this electronic mail. If you are not an intended recipient, you
are hereby notified that any disclosure, copying, distribution, or the taking of any action in reliance on the
contents of this electronic mail is strictly prohibited. If you have received this electronic mail transmission in
error, please notify us so that we can arrange that the electronic mail transmission be directed to the correct
recipient(s). Please destroy all copies that were sent to you in error. Thank you 

This email has been scanned for viruses and malware, and may have been automatically archived.

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
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the Phish Alert Button if available. 
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From: Ohler, Deborah
To: mallen@phdmc.org
Cc: BBS, BBSOfficAsst3
Subject: FW: purpose 2024 O.P.C.
Date: Tuesday, March 7, 2023 9:16:00 AM
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IPC 915.1 commentary.pdf
IPC 915.1 Sig Change.pdf
IPC 915.1 proposal P118-18.pdf

Good morning, Mark.
If I read your comment correctly, you are questioning the intent of the 2021 IPC model code change
that now allows a combination waste and vent system to receive the discharge from a food waste
disposer.
 
For your information, I have attached the 2021 IPC Significant Changes excerpt, the 2021 IPC
Commentary excerpt, and the ICC code change proposal (P118-18) that initiated the change. 
Hopefully, knowing that this issue has been researched and studied by the American Society of
Plumbing Engineers (ASPE) will help to ease your concern.
 
Please let us know if you have further questions or concerns.
Regards,
Debbie
 
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: BBS, BBSOfficAsst3 <BBS@com.ohio.gov> 
Sent: Monday, March 6, 2023 3:52 PM
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To: Ohler, Deborah <debbie.ohler@com.ohio.gov>
Subject: FW: purpose 2024 O.P.C.
 
Please respond.
 

From: Allen, Mark <MAllen@phdmc.org> 
Sent: Monday, March 6, 2023 11:11 AM
To: BBS, BBSOfficAsst3 <BBS@com.ohio.gov>
Subject: purpose 2024 O.P.C.
 
O.P.C.  Combination waste & vent system section 915.1 propose  Modified food waste disposer may
discharge into a combination waste and vent system. Since 1998 when Ohio adopted this code the
combination waste & vent system
been working great with no problems because the type of plumbing fixtures allowed on the system
all water discharge plumbing fixtures allowing air over water in the drain sizing chart. By allowing a
garbage disposer on the
Combination waste and vent system the solids from the disposal will take up more of the pipe inside
volume less air to vent the plumbing system . I think this will cause many problems .
 

PHDMC Logo

A Human Services
Levy Funded

Agency

PHAB logo

Accredited Health
Department

Mark Allen 
Plumbing Supervisor  

 

Public Health - Dayton & Montgomery County  

117 S. Main Street  

Dayton Ohio 45422  

Phone : 937-225-6443

Fax : 937-496-3072  

Web : www.phdmc.org  

Public Health - Dayton & Montgomery County needs your feedback to help us improve our
programs and services. Please complete this brief survey about your recent experience with us.
https://surveys.phdmc.org/s3/PHDMC-Customer-Satisfaction-Survey-07-01-2018

 

Disclaimer

Confidentiality Statement: This electronic mail transmission and any attached document(s) may contain
information from Public Health - Dayton & Montgomery County that is confidential. This information is
intended only for the individual(s) named on this electronic mail. If you are not an intended recipient, you
are hereby notified that any disclosure, copying, distribution, or the taking of any action in reliance on the
contents of this electronic mail is strictly prohibited. If you have received this electronic mail transmission in
error, please notify us so that we can arrange that the electronic mail transmission be directed to the correct
recipient(s). Please destroy all copies that were sent to you in error. Thank you 

This email has been scanned for viruses and malware, and may have been automatically archived.

312

mailto:MAllen@phdmc.org
mailto:BBS@com.ohio.gov
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.phdmc.org%2F&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=jyB2b1ERVD8YAuKjgMSV%2BLFuVE9a%2Fi%2FUfu%2FsnTCYVCM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.phaboard.org%2F&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=K94g1W536kJHGbpv3PdT2hjDEeTKMKkHLcWwlz6z4Oo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.facebook.com%2Fpages%2FPublicHealthDMC%2F109402692438363&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=MMbpMLmFpEwkO4UlsNXqcFgyP%2BAUA9l4aqPIle6LIew%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Ftwitter.com%2FPublicHealthDMC&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=A04aMsHYZRlK8DjpGjV%2By%2FSDMFtB2rZMSTn1NRLkm8I%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.youtube.com%2Fuser%2FPublicHealthDMC&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=CxujWHW7VHOtAOnAd%2FC1icRvulfFvH7L%2Flu%2BU2gTXhQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.instagram.com%2Fpublichealthdmc%2F&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=VxQF%2BSsM7%2By7rJEeI0InEpznsXfzOOoIPAeC5mCoDnE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.phdmc.org%2F&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=jyB2b1ERVD8YAuKjgMSV%2BLFuVE9a%2Fi%2FUfu%2FsnTCYVCM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsurveys.phdmc.org%2Fs3%2FPHDMC-Customer-Satisfaction-Survey-07-01-2018&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XkjErPcjQAkScN74MF%2F024BaLAeQmr5WnbXSbpFSLKw%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsurveys.phdmc.org%2Fs3%2FPHDMC-Customer-Satisfaction-Survey-07-01-2018&data=05%7C01%7Cdebbie.ohler%40com.ohio.gov%7C254649e5125d40edaf7c08db1e84a715%7C50f8fcc494d84f0784eb36ed57c7c8a2%7C0%7C0%7C638137327309639627%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XkjErPcjQAkScN74MF%2F024BaLAeQmr5WnbXSbpFSLKw%3D&reserved=0


CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not
click links or open attachments and forward the email to csc@ohio.gov or click the Phish Alert
Button if available. 

*********************************************************************************
**********
The information transmitted is intended solely for the individual or entity to which it is addressed
and may contain confidential and/or privileged material. Any review, retransmission, dissemination
or other use of or taking action in reliance upon this information by persons or entities other than
the intended recipient is prohibited. If you have received this email in error please contact the
sender and delete the material from any computer. 
*********************************************************************************
**********

313

mailto:csc@ohio.gov


From: Ohler, Deborah
To: Richardson, James A.
Cc: Hanshaw, Regina
Subject: RE: Non-potable water reuse systems
Date: Monday, February 13, 2023 10:06:00 AM
Attachments: image003.jpg

image004.jpg
image005.jpg

Good morning, Jim.
 
The rules of the ODH include a definition of “Human Consumption”.  See paragraph (CCC) of rule
3701-28-01 of the Administrative Code:

(CCC) "Human consumption" means the ingestion or absorption of water or water
vapor as the result of drinking, cooking, dishwashing, hand washing, bathing,
showering, oral hygiene, or other domestic uses such as flushing toilets and doing
laundry.

This definition is consistent with their paragraph (XXX) definition of “Private Water System” that
includes #10 Auxiliary water sources that enter a structure to supplement flushing and laundry
washing.

 
 

Deborah D. Ohler, P.E., Construction Codes Administrator
Ohio Board of Building Standards 
PO Box 4009, 6606 Tussing Rd.
Reynoldsburg, OH 43068-9009
Office phone: 614-644-2613  Fax: 614-222-2147
dohler@com.state.oh.us
https://com.ohio.gov/divisions-and-programs/industrial-compliance/boards/board-of-building-standards
Better Codes, Better Buildings, Safer Ohio
 
Certified Inspectors are in high demand in the State of Ohio. Click Here to learn more.
 
This message and any response to it may constitute a public record and thus may be publicly available to anyone
who requests it.
 
 
 
 

From: Richardson, James A. <JARichardson@columbus.gov> 
Sent: Monday, February 13, 2023 7:33 AM
To: Ohler, Deborah <debbie.ohler@com.ohio.gov>; Hanshaw, Regina
<Regina.Hanshaw@com.ohio.gov>
Subject: FW: Non-potable water reuse systems
 
Debbie/Regina,
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                Just an FYI about how ODH views their authority regarding water reclamation systems (see
email thread below). With this in mind as Ohio moves forward in the code adoption process, it
would seem that we should adopt chapter 13 and chapter 14 by reference as well. Without any
proper enforcement/regulation of these types of systems people can be put at risk.
 
                I do understand why OBBS adopted the code the way they did and maybe fixing this would
require ODH to amend their definitions. Note #10 should be removed from the OAC 3701-28-01
definition of “Private Water System” because it is not intended for human consumption.
 
OAC
3701-28-01 Definitions

(XXX) "Private water system" means any water system, other than a public water
supply system, for the provision of water for human consumption, if the system has
fewer than fifteen service connections and does not regularly serve an average of at
least twenty-five individuals daily at least sixty days each year. A private water
system includes the following:
 
(10) Auxiliary water sources that enter a structure to supplement flushing toilets or
laundry washing;
 
ORC rule 3701.344 clearly defines “private water system” as being for human consumption, so the
reference to “recycled water” would only apply if the water was intended for human consumption. I
do not necessarily endorse removing this reference because this could come into play if Ohio at
some point allows for rainwater catchment systems to be used for a potable water source. There are
some systems out there now which are designed for human consumption though they are not
currently permitted in Ohio.
 
ORC
3701.344 Rules for private water systems

(A) As used in this section and sections 3701.345 and 3701.347 of the Revised Code,
"private water system" means any water system for the provision of water for
human consumption, if the system has fewer than fifteen service connections and
does not regularly serve an average of at least twenty-five individuals daily at least
sixty days out of the year. "Private water system" includes any well, spring, cistern,
pond, hauled water, or recycled water and any equipment for the collection,
transportation, filtration, disinfection, treatment, or storage of such water
extending from and including the source of the water to the point of discharge from
any pressure tank or other storage vessel; to the point of discharge from the water
pump where no pressure tank or other storage vessel is present; or, in the case of
multiple service connections serving more than one dwelling, to the point of
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discharge from each service connection. "Private water system" does not include
the water service line extending from the point of discharge to a structure.
 
Regards,
 

James A. Richardson Jr., CPD                                       
 

City of Columbus
Building and Zoning Services
Plumbing Inspection Supervisor
plumbinginfo@columbus.gov
http://www.columbus.gov/bzs/inspections/Plumbing/     

   
 
RGB Gradient

 
 

From: Mary.Shaffer@odh.ohio.gov [mailto:Mary.Shaffer@odh.ohio.gov] 
Sent: Friday, February 10, 2023 7:52 PM
To: Richardson, James A. <JARichardson@columbus.gov>
Cc: Audrey.Blakeman@odh.ohio.gov
Subject: [EXTERNAL] RE: Non-potable water reuse systems
 
James,
 
I have discussed this with our interim manager of the private water systems program here at ODH.
The private water systems rules pertain to potable drinking water and do not cover collecting storm
water for irrigation purposes. Recycled water systems for the purpose of providing potable drinking
water does fall under ODH. It is my understanding that is not what is happening at this location and
therefore the reclaiming or catching of storm water for irrigation does not fall under the purview of
ODH private water program.
 
Take care,
 
Mary
 
Mary Shaffer, MA, REHS
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Recreation, Engineering, And Community Health (REACH) Unit Administrator
Bureau of Environmental Health & Radiation Protection
Ohio Department of Health
614-981-1566
 
Act as if what you do makes a difference. It does. ~William James
 

From: Richardson, James A. <JARichardson@columbus.gov> 
Sent: Tuesday, February 7, 2023 12:48 PM
To: Shaffer, Mary <Mary.Shaffer@odh.ohio.gov>
Subject: Non-potable water reuse systems
 
Mary,
 

                The purpose of the communication you received regarding 171 N. 4th St. relates back to the
Ohio Plumbing Code. Since ODH already has “rules” for potable and non-potable water systems and
considers them “Private Water Systems”, the Ohio Board of Building Standards removed the
language from the model code the plumbing code is based upon and instead defers the regulation of
these systems to ODH, which includes approving the design of the systems. Since the regulation and
approval of the systems was removed from the code, we need ODH to provide approvals of these
systems, much like ODH does for public swimming pools.
 
 
1301.1 Scope
The content of this model code chapter has been deleted. On-Site Nonpotable Water Reuse
Systems, Nonpotable Rainwater Collection and Distribution Systems, and Reclaimed Water Systems
are considered Private Water Systems as defined in Section 3701.344 of the
Revised Code. Private water systems and recycled water systems are regulated by the Ohio
Department of Health rules found in Chapter 3701-28 of the Administrative Code.
 
 
Regards,
 

James A. Richardson Jr., CPD                                       
 

City of Columbus
Building and Zoning Services
Plumbing Inspection Supervisor
plumbinginfo@columbus.gov
http://www.columbus.gov/bzs/inspections/Plumbing/     
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and immediately delete this e-mail.
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File Attachments for Item:

OB-2 Review of Stakeholder Comments for AG 101 (RCO)
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Commenter Email Code Section Comment Staff Comments RCAC Recommendation Code Committee Action

Joe Bargdill
joe.bargdill@west
erville.org

317.1, 328.1, 
507.2.1

Section 403.1.2. Wood Treatment for pressure treated 
lumber below grade shall have a label showing rating 
UC4B according to AWPA U1.
Note: most pressure treated lumber on the market 
(other than 4 x 4 or heavier) are only rated for ground 
contact. When used as a wood foundation material or 
pole building lumber below grade, the lumber should 
reflect a direct burial rating.

Sections 317.1, 328.1, and 507.2.1 should also note 
this change.

mark ichrist
1171cplichristmd
@gmail.com Chpts 34 & 44

It is my belief that the 2023 NEC be adopted for both 
the commercial and residential codes.
One reason is it can be confusing keeping track of all of 
them. By the time they are adopted, there will be 
buildings still being inspected under the 2017 NEC.
Having to remember the changes for the 2020 and 
2023 as well as the 2017 will be more time consuming, 
and contractors as well as inspectors may get 
confused.
I also believe they that it is an additional burden both 
on contractors and building departments spend money 
on both books, when the most recent standard is 
already published.
Finally I believe the code should be adopted in full. 
There is not a reason in my opinion to take things out, 
when the code is a minimum safety standard as 
written.

2019 Residential Code of Ohio Amendments Comments
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Stehlin, Michae  
Michael.Stehlin@
hamilton-co.org 403.1.4.1

I am writing in support of the proposed changes to the 
2019 RCO.  Specifically, I wholly support reinsertion of 
the exceptions that allow freestanding accessory 
structures under 600 and 400 SF to have footings less 
than frost depth.  It is common in our jurisdiction to 
have detached garages and sheds of 200-600SF built 
with monolithic slabs with a turn down edge of 18” in 
depth.  It was totally unnecessary to remove these 
exceptions in the 2019 RCO, and I am extremely 
supportive of their reintroduction.  Detached accessory 
structures have been built this way for decades 
without any problem.

Bill Toole
wrt@tooleinspect
ors.com Chpts 34 & 44

I would propose not accepting the 2020 NEC and go to 
the 2023 NEC for use in review and inspection for the 
residential sector to match the acceptance of the 2023 
NEC proposed for the 2024 OBC. Uniformity in the 
review and inspections process, the use of one 
referenced standard, ease of use for the installing 
contractor to only have to use one referenced 
standard, elimination of confusion for owners, 
designers and contractors rapidly come to mind in 
utilizing the same referenced standard year for review 
and regulation. 
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From: mark ichrist
To: BBS, BBSOfficAsst3
Subject: NEC changes for the residential and commercial codes of Ohio.
Date: Thursday, March 2, 2023 3:05:52 PM

It is my belief that the 2023 NEC be adopted for both the commercial and residential codes.

One reason is it can be confusing keeping track of all of them. By the time they are adopted, there will be buildings
still being inspected under the 2017 NEC.
Having to remember the changes for the 2020 and 2023 as well as the 2017 will be more time consuming, and
contractors as well as inspectors may get confused.

I also believe they that it is an additional burden both on contractors and building departments spend money on both
books, when the most recent standard is already published.

Finally I believe the code should be adopted in full. There is not a reason in my opinion to take things out, when the
code is a minimum safety standard as written.

Sent from my iPhone

CAUTION: This is an external email and may not be safe. If the email looks suspicious, please do not click links or
open attachments and forward the email to csc@ohio.gov <mailto:csc@ohio.gov> or click the Phish Alert Button if
available.
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From: Joe Bargdill
To: BBS, BBSOfficAsst3
Subject: New Revisions To The 2019 RCO
Date: Thursday, March 2, 2023 1:17:47 PM

Section 403.1.2. Wood Treatment for pressure treated lumber below grade shall have
a label showing rating UC4B according to AWPA U1.
Note: most pressure treated lumber on the market (other than 4 x 4 or heavier) are
only rated for ground contact. When used as a wood foundation material or pole
building lumber below grade, the lumber should reflect a direct burial rating.

Sections 317.1, 328.1, and 507.2.1 should also note this change.

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Bill Toole
To: BBS, BBSOfficAsst3
Cc: Foley, Megan; Hanshaw, Regina
Subject: Comments to proposed amendments to 2019 RCO
Date: Saturday, March 11, 2023 12:05:57 PM

I would propose not accepting the 2020 NEC and go to the 2023 NEC for use in review and
inspection for the residential sector to match the acceptance of the 2023 NEC proposed for the 2024
OBC. Uniformity in the review and inspections process, the use of one referenced standard, ease of
use for the installing contractor to only have to use one referenced standard, elimination of
confusion for owners, designers and contractors rapidly come to mind in utilizing the same
referenced standard year for review and regulation.
 
Bill Toole

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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From: Stehlin, Michael
To: BBS, BBSOfficAsst3
Subject: Comment on Proposed Rule Change RCO 403.1.4.1
Date: Thursday, March 2, 2023 1:54:42 PM
Attachments: image001.png

Dear OBBS;
 
I am writing in support of the proposed changes to the 2019 RCO.  Specifically, I wholly support
reinsertion of the exceptions that allow freestanding accessory structures under 600 and 400 SF to
have footings less than frost depth.  It is common in our jurisdiction to have detached garages and
sheds of 200-600SF built with monolithic slabs with a turn down edge of 18” in depth.  It was totally
unnecessary to remove these exceptions in the 2019 RCO, and I am extremely supportive of their
reintroduction.  Detached accessory structures have been built this way for decades without any
problem.
 
Sincerely,
 
Michael Stehlin
 
 

M i c h a e l  S t e h l i n ,  A I A
Chief Building Official, Planning + Development
Todd B. Portune Center for County Government
138 E. Court Street, Rm 801, Cincinnati, OH 45202
(O)513.946.4519 | www.hamiltoncountyohio.gov
 

 
 

CAUTION: This is an external email and may not be safe. If the email looks suspicious,
please do not click links or open attachments and forward the email to csc@ohio.gov or click
the Phish Alert Button if available. 
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