Board of Building Standards

EDUCATION COMMITTEE MEETING
AGENDA (AMENDED 12/15/21)

DATE: DECEMBER 16, 2021

TIME: 10:00 AM

LOCATION: 6606 TUSSING ROAD, TRAINING ROOM 3
Call to Order

Consent Agenda

Course Applications
ER-1 2017 OBC Chapter 1 Round Table (MVBOC)
All certifications (1 hour)
Staff Notes: Recommend approval
Committee Recommendation:

ER-2 Basic Blueprint Reading (Building and Fire Code Academy)
All certifications except ESI (6 hours)
Staff Notes: AIA approved course: add ESI, recommend approval.
Committee Recommendation:

ER-3 Chapter One Administration (National Inspection Corporation)
All certifications (three one-hour sessions)
Staff Notes: Recommend approval
Committee Recommendation:

ER-4 Dust Hazard Review and Overview of NFPA Standards (Society of Fire Protection
Engineers)
BO, BPE, MechPE, FPPE, BI, FPI (1 hour)
Staff Notes: Outline to come.
Committee Recommendation:

ER-5 Generators and the 2020 NEC (Matthews Electrical Services)
All certifications except PI, NRIUI, RMI, and RIUI (4 hours)
Staff Notes:
ESIAC Recommendation: Recommend approval
Committee Recommendation:

ER-6 Grounding and Bonding Part 2: Beyond the Basics (Matthews Electrical Services)
BO, MPE, EPE, FPPE, BI, ESI, RBO, RPE, RBI (4 hours)
Staff Notes:
ESIAC Recommendation: Recommend approval
Committee Recommendation:

614-644-2613
Ohio Board of Building Standards Timothy Galvin, Chairman Fax 614 -644-3147
6606 Tussing Road TTY/TDD 800-750-0750
Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider com.ohio.gov/dico/bbs




ER-7 Health Care Facilities, Fault Currents, Common Defects (IAEI)
All certifications except IU and plumbing (6 hours)
Staff Notes:
ESIAC Recommendation: Recommend Approval
Committee Recommendation:

ER-8 Ohio Backflow Tester Training (Test Gauge and Backflow Supply)
BO, PPE, PI, RBO (8 hours)
Staff Notes: Course references outdated: recommend revision of course materials to
reflect OPC, current building code and standards and resubmit for committee review.
Committee Recommendation:

ER-9 2017 OBC Chapter 10 Round Table (MBBOC)
Commercial certifications (except plumbing), RBO (1 hour)
Staff Notes:
Committee Recommendation:

ER-10 2020 NEC Grounding and Bonding Part 1 (Wink Electric)
EPE, ESI (5 hours)
Staff Notes: No slides: "The syllabus is what | use and hand out in class. | promote
discussion with code books out in hand."
ESIAC Recommendation: Received after ESIAC submission.
Committee Recommendation:

ER-11 2020 NEC Grounding and Bonding Part 2 (Wink Electric)
EPE, ESI (5 hours)
Staff Notes: No slides: "The syllabus is what | use and hand out in class. | promote
discussion with code books out in hand."
ESIAC Recommendation: Received after ESIAC submission.
Committee Recommendation:

Old Business

New Business

Adjourn
614-644-2613
Ohio Board of Building Standards Timothy Galvin, Chairman Fax 614 -644-3147
6606 Tussing Road TTY/TDD 800-750-0750

Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider com.ohio.gov/dico/bbs




EDUCATION COMMITTEE MEETING
CONSENT AGENDA

Course Applications

EC-1 2019 RCO Chapter 3 Round Table (MVBOC)
All certifications except Ml and PI (1 hour)
EC-2 2017 OBC Chapter 4 Round Table (MVBOC)
Commercial certifications (except plumbing), RBO
EC-3 2017 OMC Chapter 5 Round Table (MVBOC)
BO, MPE, BPE, MechPE, FPPE, BI, Ml, RBO (1 hour)
EC-14 2017 OBC Chapter 7 Round Table (MVBOC)
Commercial certifications, RBO, RBI (1 hour)
EC-5 2017 OBC Chapter 9 Round Table (MVBOC)
Commercial certifications except plumbing (1 hour)
EC-6 2017 OBC Chapter 11 Round Table (MVBOC)
BO, MPE, BPE, PPE, BI, RBO (1 hour)
EC-7 2017 OBC Chapter 12 Round Table (MVBOC)
Commercial certification (except plumbing and fire), RBO (1 hour)
EC-8 2017 OBC Chapter 31 Round Table (MVBOC)
Commercial certifications (except plumbing and mechanical), RBO
Ohio Board of Building Standards Timothy Galvin, Chairman

6606 Tussing Road

614-644-2613
Fax 614 -644-3147

TTY/TDD 800-750-0750

Reynoldsburg, OH 43068-9009 An Equal Opportunity Employer and Service Provider

com.ohio.gov/dico/bbs




File Attachments for ltem:

ER-1 2017 OBC Chapter 1 Round Table (MVBOC)
All certifications (1 hour)
Staff Notes: Recommend approval

Committee Recommendation:




Board of Building Standards
6606 Tussing Road, .0, Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (G14) 644-3147
dic.bbs@com.state.ohus
www,com,staie, ol us/dic/dicbbs, bun

APPLICATION

Continuing Education
Course Approval

COURSE SUBMITTER:

Course Submitter; _ Derek Spurling Ceyt #1400
{Contact Namel

Continuing education programs approved for | Oganization: Miami Valley Building Officials Council (MVBOC)
educalion credit by the Ohio Board of (DrgameionTompimyl

Building Standards may be used for | Address: 100 W. Spring Valley Rdl,

(Is<lude Room Nuther, Buile, e}

compliance with cerlification requirements City:_Centerville State: Ohio Zip: 45458
refated to code enforcement, plan review, and ) ' )

inspection vesponsibitities. The creditistobe | B-Mail: _dspurling@centervilleohio.gov

used o renew the certifications issued by the .
Ohio Board of Building Standards pursuant {o Telephone: 937-428-4786 Fax:
Caourse Snonsor: MVBOC

section 3781.10(E) ORC.

COURSE INFORMATION:

Course Title: 207 OBC - Chapter 1 Administration
Update Course: Prior Approval Number:
New Course Submirtal: ! . e '

Parpose and Ohjective; _Provide an overview and refresher of sections within the chapter:

Number of Instructional Centact Howrs that can be obtatned upon completion: I

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official Master Plans Examiner Building Inspectlor Fire Protection [nspector Mechanical Inspector
Building Plans Exam, Plumbing Inspector
Plumbing Plans Exam, Non-Res iU Inspector D

Electrical Plans Exam.
Mechanical Plans Exam.
Fire Protect, Plans Exam.

Res Building Official Res Plans Examiner Res Building Inspector Res Mechanical Inspector E Res TU Yaspector [:]

]

Electrical Safety Inspeclors

Location of ESI Coutse: Date(s) of ESI Course(s):

. . . . . . L . Check
SUBMITTAL CHECKLIST: Make Suve ali of the Following Infonmation is Submitied: O
Course Submitler: Name of contact person and their ceutification sumbers, organization, address, fux, phone

Organization sponsoring or requtesting the program (if any)

Course Title: Name of course (related to content)
Purpose/@bjective: Describe purpose and kow cowrse will improve competency of certification{s) tisted
Contact Hours; Indicate instructionat time and eredit requested in howrs (e.g.: 0.5 by, | hr, 3.5 lus)
Participants: Check off cach certification for which credit is requested (lov which course relates lo cestification)
Content of Progranu Inchide collated agenda, time scliedule, course owtling; list specific sections of code, veferences, and topics covered
Course Materials: Collated warkbaoks, handouts, hard copy or electronic versions of pragram is available
Tustructor(s) Info.: Resune of professional/educational qualifications & teaching/lraining expedience/BBS certifications
Test Maierinls:
Contpleted Application:

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval dute.

Ferm: 1514 HHS 803150
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2 Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458
www.mvboc.org

2017 OBC — Chapter 1 Administration

1 hour overview

e Section 101 — General (5-10 min.)
e Section 102 — Applicability & Jurisdictional Authority (5-10 min.)

e Section 104 — Duties & Responsibility of Building Department
Personnel (10-15 min.)

e Section 105 — Approvals (10-15 min.)

e Section 106 — Construction Documents (10-15 min.)
e Section 107 Plan Approval Process (10-15 min.)

e Section 108 — Inspection Process (10-15 min.)




Brooks Compton, Mayor
Wayne Davis, City Manager

Instructor Information:

Derek Spurling

Certifications / Licenses

BBS Certification #: 1409
Building Official

Residential Building Official
Building Plans Examiner
Electrical Plans Examiner
Mechanical Plans Examiner
Fire Protection Plans Examiner
Building Inspector
Electrical Inspector
Mechanical Inspector

Fire Protection Inspector

OCILB Electrical License #: 45124

Recent Employment

City of Centerville — 2015 - Present, Building Official
Clermont County — 2009 - 2015, Building/Electrical Inspector
Warren County — 2004, Contract Inspector

Organizations

SWOBOA — Board of Director, 2014-2015
MVBOC - President, 2019 — Present
OBOA — 2009 — Present

100 W. Spring Valley Road  Centerville, Ohio 45458-3759 ¢ (937) 433-7151
www.centervilleohio.gov







Ohio Board of Building Standards

Recognizes Participation in

2020 Train the Trainer: Chapter 1

Board of Building Standards
Online Seminar
September 23, 2020

This is to certify that

< e
JEREY . DPDBLI

completed the training m@@wmm& ?awnouﬂu:_um education contact hours.

Timothy Galvin
CHAIRMAN

BBS2020-632
Approved for All Certifications
HSW: Yes







File Attachments for ltem:

ER-2 Basic Blueprint Reading (Building and Fire Code Academy)
All certifications except ESI (6 hours)
Staff Notes: AlA approved course: add ESI, recommend approval.

Committee Recommendation:

11
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Basic Blueprint Reading

Course Outline

Purpose and Components of Blueprint Reading
Blueprint Sheets and Symbols Breakdown
Using Scales

Disciplines

Lunch

Blueprint Hands-on

00:00 - 01:00
01:00 - 02:00
02:00—-02:30
02:30-03:00

03:00 - 06:00

12




CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD
OF BUILDING STANDARDS CERTIFICATIONS

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The
courses may be used for the attainment of goals that are connected with technical and professional development as they
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the
responsibilities of the certification for which credit is being requested.

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is
recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.
Advertising shall not disclose improper approval information to the public.

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information:
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor.

Anyone or any organization administering an approved course shall provide the Board with advanced written information
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the
course with the name of course, date, and location.

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the
course.

Board approval: Remains in effect through the calendar year of approval. The course may be renewed administratively
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval.
The Board does not grant retroactive approval for courses presented prior to approval date.

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees;
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training.

Ohio Board of Building Standards ] 614 | 644 2613
6606 Tussing Road Gerald O. Holland, Chairman Fax 614 | 644 3147
PO Box 4009 TTY/TDD 800 | 750 0750
Reynoldsburg, OH 43068-9009 U.S.A. . . . www.com.ohio.gov
4 g An Equal Opportunity Employer and Service Provider g 13
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I
APPLICATION

Continuing Education
Course Approval

Continuing education programs approved for
education credit by the Ohio Board of
Building Standards may be wused for
compliance with certification requirements
related to code enforcement, plan review, and
inspection responsibilities. The credit is to be
used to renew the certifications issued by the
Ohio Board of Building Standards pursuant to
section 3781.10(E) ORC.

Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

COURSE SUBMITTER:

Course Submitter: George Sweeney

(Contact Name)

Organization: Building & Fire Code Academy

(Organization/Company)

Address: 2420 Vantage Drive

. (Include Room Number, Suite, etc.)
City:Elgin State: IL
E-Mail: gsweeney@bfcacademy.com

Telephone:847 428-2951

Zip:60124

Fax:

Course Sponsor: Richard A. Piccolo, Building and Fire Code Academy

COURSE INFORMATION:

Course Title: Basic Blueprint Reading
[W] Update Course: [ | Prior Approval Number:

H H - A one-day course developing basic skills required in reading and distinguishing building plans and their symbols so as to examine and identify classifications of information submitted.
Purpose and Objective: y ping q 9 guishing building p y idenify

New Course Submittal:

Students successfully completing this course will be able to:
Locate, identify, and examine information indicated on different sheets in a set of building plans.
Compare and contrast differences between plan view, sections, details, and schedules.
Differentiate symbols utilized on a basic plan.

Number of Instructional Contact Hours that can be obtained upon completion:

NA

6.0

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:
Building Official Iil Master Plans Examiner Iil

[O]
L]

Electrical Plans Exam. El
Mechanical Plans Exam. Iil
Fire Protect. Plans Exam.@

Res Building Official El Res Plans Examiner El

[]

Building Inspector El Fire Protection Inspector El Mechanical Inspector Iil

(]

Non-Res IU Inspector El

Building Plans Exam. Plumbing Inspector

Plumbing Plans Exam.

Res Building Inspector Iil Res Mechanical Inspector Iil Res IU Inspector

Electrical Safety Inspectors

Location of ESI Course: Date(s) of ESI Course(s):

Check

SUBMITTAL CHECKLIST: Off

Make Sure all of the Following Information is Submitted:

Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone

Organization sponsoring or requesting the program (if any)

Course Title:
Purpose/Obijective:
Contact Hours:
Participants:

Content of Program:
Course Materials:
Instructor(s) Info.:
Test Materials:
Completed Application:

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Name of course (related to content)

Describe purpose and how course will improve competency of certification(s) listed

Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs)

Check off each certification for which credit is requested (for which course relates to certification)

Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered
Collated workbooks, handouts, hard copy or electronic versions of program is available

Resume of professional/educational qualifications & teaching/training experience/BBS certifications

Form: 1526 BBS 8102

14




RICHARD A. PICCOLO
Master Code Professional I
PRESIDENT
B & F CONSTRUCTION CODE SERVICES, INC.
BUILDING & FIRE CODE ACADEMY
Certified Building Official Certified Property Maintenance Inspector
CERTIFICATIONS Certified Fire Official II Certified Plans Examiner
Certified Fire Fighter III Certified Building Inspector

ICC® Certified Fire Inspector Certified Fire Service Instructor [V
Illinois Certified Fire Inspector Certified Energy Inspector
Certified Accessibility Inspector ~ Certified Master Code Professional

AUTHOR/ Understanding the International Building Code (2000, 2003, 2006, 2009, 2012)
INSTRUCTOR Understanding the International Fire Code (2000, 2003, 2006, 2009, 2012)

Fire Resistive Construction Requirements

Understanding Non Structural Plan Review

Understanding the International Mechanical Code (2006, - 2012)

Understanding the International Plumbing Code —(2009 ~ 2012)

Kitchen Hood and Duct System Plan Review

Understanding the BOCA® National Building Code (1990 — 1999)

- Advanced Decision Making

Managing Special Events
I Sprinkler System Plan Review
Understanding the 1990 — 1999 BOCA® National Fire Prevention Code
Understanding the 1996 — 1999 BOCA® National Building Code
Understanding the 2002 - 2012 NFPA 101

INSTRUCTOR 1984 BOCA® Fire Prevention Code
National Certification For Construction Code Inspectors Workshop
Fire Prevention Principles - Levels I & II
Principles of the 1987 BOCA® National Building Code
Principles of the 1984 BOCA® Nafional Building Code

ADJUNCT FACULTY William Rainey Harper College — Palatine, IL (1984 — 1999)
Course Title: BOCA * National Building Code
Course Title: Basic Code Enforcement
Course Title: Fire Inspection Principles




BACKGROUND

EDUCATION &
TRAINING

COURT CERTIFIED
CODE EXPERT

PROFESSIONAL
AFFILIATIONS

SPECIAL TRAINING
CLASSES

MILITARY SERVICE

Elk Grove Village Fire Department — 19 Years
Public Education Office
Président, [linois Institutional Fire Training, Inc.23 Years

Northeastern University B.A.

Harper College, Palatine Il A.S. Fire Science
240 Hour Inspectors Training Course

Fire Instructor Training: Levels [ & II

Designated Court Certified expert on Buildring Codes in 1995
Provided trial testimony for the County of Kankakee, IL (Plaintiff) in County of
Kankakee vs Tim Harrington, U.S. District Court No. 940 V' 134

Provided deposition for Village of Schiller Park, IL (Plaintiff), Village of
Sehiller Park vs SP Club, Inc. U.S. District Court No. 94 C 1422

Deposition for Village of Addison (Defendant), Hispanics of United DuPage
County vs Village of Addison, IL U.S. District Court 94 C 6075 & 95 C 3926

Deposition for Village of Good Field, IL (Defendant), Clark v. Village of
Good Field, et al., Case No. 03 L 96

Deposition for Charles Gaston, Jr. (Plaintiff). Charles Gaston v. City of
Danville, et al., Case No.06 L 35

North West Building Officials Association
Suburban Building Officials
National Fire Protection Association (NFPA)
International Association of Continuing Education & Training (IACET)
[llinois Fire Inspectors Association
Chairman, Codes and Standards Committee 1983 - Current

Florida

Pennsylvania

Ohio Fire Academy

AIA Presentation w/National Gypsum Association

Army Corps of Engineers

US Army 2 years — Honorable Discharge
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L./ av.ICCSULE 0T €W ED/ Uynamic age. aspx? WebCode=ICCCRTDe,_

My ICC (hﬂps:llav.lccsafc.nrgiewebl’StariPJgeAaspx?WehCnde:anEnRgqulfgd&SHFlCC&URL_suc:nss=nnp:um.iccs.1fe.urglmylccl'/nJFusertuken

¥3D%7Btokan%70)
Lagin [hups:.'lav.ic:safe.arg!aweb:‘SlanPagaaspx?Weanda=LaglnRequimd&Sﬂa=ICC&URL_;uc:ess=nnp:ﬁmvw.iccsafe.argl"/ﬂFusenckan“@D'f.?Btoken‘.’JD)
3ign Up {http:/fwww.iccsafe.orglregister) Contact Us [http:waiccsafa.urgrcumacl-it:cn cdpACCESS {http:lfcdpaccess.cam/)

(http:/fwww.iccsafe.org)

AboutICC  Membership  Code & Tech Support  Education & Certification  Store (http:ishop.iccsafe.orgl)

Forums (http:/'www.iccsafe.org/forum/)

Education & Certificalion

C ifi p i y Contact Information
Education (hitp:/Fwww.iccsale.ong ertified rofessional lnformatlon ¢
/education-certification/education 1.388-1CC-SAFE (s227233)
Hralnig-avenisly Last, First MI: Piccoio, Richard ext 5524
Certified undar this name: Richard Piccolo

Certification and Testiry )
(httpiwwvicesafe orgladucation- Company: 8 & F Construction Cade Services Inc Conlact Us
certificatior/certification-and-testirg/)

City, Stats 3P=Engn‘ IL 60124-7857 (mailto:cerlexam@iccsafe,urg
Phone:g47.428-7010
Certification Type(s): Accessitility InspectoriPlans Examiner (expires 06/29/2018)
Building Inspector (expiras Q6/29/2018)
Building Plans Examiner (expires 06/29/201 8)
Commercial Building Inspectar (expires 06/29/2018)
Commercial Energy Inspectar (expires 06/29/2018)
Commercial Energy Plans Examiner (expires 06/29/2018)
Fira Inspector | (expires 06/29/2018)
Fire Prevention | - NFPC (expires 06/29/2018)
ICC/AACE Property Maintenance & Housirg Inspector (expires 06/29/2018)
Master Code Prolessional (expires 06/29/2018)
Listings here may rol reflect Ioday's charges, addiions, exam resulls, or certificalions from organizations
other than ICC (including BOCA, ICA0, and SBCCI). Listings are updated nighlly on this web site, so pleasa
allow a full 24 hours for changes to be reflected hera. ICC certificalion for code enforcement professions
allests lo compelant knowledge of corstruction codes and slandards in effect on Ihe date of cerification or
renewal

ICC does ils best lo maintain the privacy requests of its members and constitients. I you believe that prane
number or address information fisted hers should nol be displayed please contact us at 1-888-ICC-SAFE
(422-7233) between 8am and 7pm (CT) for personal assistance.

f2015-international-codes- Terms of Usa: This listirg is provided as a senvice lo the conslituents af ICC for these furposes: localing a

certified profassional or contractor in your area, or confirming stalus for individuals. Any other use, sale,
and-references. htmi) transfer, or reproduction in any form withou the exprass wriltan consent of ICC is strictly pohibited. |CC
reserves the right to incorporate some false names to delact impropar Lse of Lhis servica.

About ICC Quick Links Connect with Us
Atoul Membarstip cdpACCESS My 1ICC MNews RSS | Events RSS
(hitp:tharsaricesale.org (hnp::‘.'m.w_.icc.safe.nn; (hitp:lfedpaccess.comy) (hitpdhwewwicesafa org Utesselloeftioctitiynn
labout-iccloversiew Imemtarship Imyicet) b e e e
fabout-intemational-  /memtership/) Evenls Calendar Career Centar
coda-council) Conlact Us (hip:lacscmicesafe org  (hipdlweswicesafe org

(htip:flursnicesafa org fevents/month/) fcontentcaraer-centarl)

latout-icclcontactice!) Global Sarvices ICC Campus Cnling
Periodicals and Sitemap (hitp Hleeecnicesate om {htpflvesenicesale org
Mewsroom (http:fleeseericesala org aboul- leducalion-certificalion
(hitpllermnicesalz.om Icontenl/sitermapt) icclomanizationat taducation/online-
{abauliccloenodicals-  Lagal structurafgiabal- lrainirgficc-campus-
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0 & SHIPPING: | - N 2
u"";)‘i?amgc‘;’r';‘; ?I; CONSTRUCTION CODE SERVICES, INC. ey Egﬂ;j,g;‘:‘?
IDENCE:* 5 ¢ ] Aatee
EOR“ES«Z?}?;NCE' K BUILDING & FIRE PROTECTION PLAN REVIEW ;0“ EREE 1-800-232-5523
. : -MAIL \ 2
EL L 601215178 * TRAINING ¢ INSPECTIONS * CODE CONSULTING : sy

Kenneth J. Garrett

BACKGROUND

Kenneth J. Garrett has been employed by B & F Construction Code Services for 17 years as Vice
President and Instructor. Ken is responsible for managing the daily operation of B & F Construction Code
Services, Inc. and is positioned to provide leadership, guidance and effect teamwork for the technical
staff. Ken reviews training materials, outlines and objectives for existing and new curriculum, for both
internal training and classes offered externally. He develops new outlines, objectives and learning
outcomes for new curriculum for company courses and serves as an instructor for Academy courses,
Ken, in conjunction with the President of B & F Construction Code Services, Inc., oversees the current

and future operation of training services provided by the company and shall evaluate the effectiveness
and instructional technique of instructors.

Prior to working at B & F Construction Code Services, Ken was employed by the City of Zion, IL as the
Assistant Director of Community Development. Ken was responsible for overseeing all functions of the
building department, supervising a staff of nine employees.

EDUCATION / TRAINING

2012 Master’s Degree - Public Administration, Governors State University

1995 Bachelor's Degree- Public Administration, Governors State University
1950  Code Enforcement Certificate Program, William Rainey Harper College
1983  Associate Degree- Fire Science Technology, William Rainey Harper College

CERTIFICATIONS / LICENSES / REGISTRATIONS
Certified as a Master Code Professional through the International Code Council

PREVIOUS TEACHING / TRAINING EXPERIENCE
Author and Instructor
Understanding the International Property Maintenance Code
Understanding the Basics of Code Enforcement
Management | and [| '
Inspection Challenges & Solutions

Instructor

Understanding the International Residential Code
Understanding the International Residential Code-Plan Review
Understanding the International Building Code — Parts L0,
Understanding the International Fire Code

Understanding the International Mechanical & Fuel Gas Codes
Fire Resistive Construction Requirements

Service With Integrity

Member



e TR S T S VP FUTITOTION Uge.adpn; EULUUE—ICUC K e,
My ICC [hups:Jr.n-,iccsafc.orgiawnhlSlanPags.aspx?WehCo:!a=L?ginRequ;rksd&SHe=iCC.!.UR'L_success=http:.'.'www.lcc5:le.arg.'mylcc!'/dFusertuken
%JD%78ta en’.70)
Login [hnps:.llav,iccsare.arg!nwehfstartPage.asp:'?WebCode=Luglnﬂsquimd&sﬂs=ICC&URLfsuz:ces5=hrlp:l!www.iccsafa.org.".’.]Fuser(oken’/.]D‘A?Blaken%m;
Sign Up (http:Nwaw.iccsafe orgiregister) Contact Us {hl1p:waw.i::saru.orgu‘canla:t-iccﬂ cdpACCESS {http:/ledpaccess.com/)

(http:/fwww.iccsafe.org)
AboutICC  Membership  Code & Tech Support Education & Certification  Store (httpishop.iccsafa.orgl)

Forums (http:fvnanw.icosafe.org/forumy)

Education & Cenrtification
Conlact Information

Education (htip:www.iccsafe. om Certified Professional Information:

leducation-certificalion/aducation 4 1-888-ICC-SAFE (422-7233)
Itraining-events/} . Last, First ME: Garratt. Kenneth J ext. 5524

Certified under this name:Kanneth J Garrett

Certification and Testi

(htlp:dhwvenicesale.org/education City, State Zip: Paiatine, IL 60155-2089 Contact Us
certification/certificalion-and-lesting/) i ke dlalineg il

Cantification Type(s): Accessiilty InspectorPlans Examiner (expires 08/26/2017) (maito-certzxam@iccsae.on

Building Inspector (expires 08/26/201 7)

Certified Building Official (sxpires 08/26/2017)

Commercial Building Inspeclor (expires 08/26/2017)

Commercial Energy Inspector (expires 08/26/2017)

Master Code Professional (exgiras 08/26/2017)

Residential Energy Inspactor/Plans Examiner (expiras 08/26/2017)
Listings here may not reflect loday's changes, additions, exam resulls, or certifications from organizalions
otker than ICC {inclucing BOCA, ICB0, and SBCCI). Listings are updated nightly an this web site, so please
aliow a full 24 baurs for changes to be reflectad here. ICC certification for coda enforcement prolessions
atlests lo compatent knowledge of construction codes and 3tandards in efflect on the date of certification or
renewal,

ICC does its best lo maintain the privacy requests of its members and constiteents. If you believe that phane
number or adcress information fisted hera shauld rot be displayed please conlact us al 1-888-ICC-SAFE
(422-7233) between 8am and 7pm (CT) for personal assistanca.

Tarms of Use: This listing is provided as a service to the constiluents of ICC for these purposes: lecating a
certified professional or cantractor in your area, or confirmirg stalus for individuals. Any other usa, salg,
lransfer, or reproduction in any form without the express wrillen consent ol ICC is strictly prohitiled, ICC
reserves the rghl i incorporate soma falsa namas o detect improper usa of this sarvice,

12015-international-codes-

and-references.html)

AboutICC Quick Links Connact with Us
Aboul Mambership cdpACCESS My ICC News RSS | Evenls RSS
(htlpzl.’-.f.umaccs.?fe.nrg (hup:ﬂ-.m-«f.lcc:safe,nrg (hllp:ﬂcnpaccess.mm!) (hn;.)'f!wmv.l:mafa,urg (coelitonitgth
latoul-iccloverdew Imemtership Imyicet) 9 S _',]____
fatoutintemational-  /memtership/) Evenls Calendar Career Center
coce-council’) Conlact Us (hllp'n‘fwa.-ar_}::csale.wg (hitp:llvesenicesale.org

(http:/lwraw.icesale.om leventsianth) .'cunlenl.'caraer-cenler.')

faboubicc!mnlacpicd) Giobal Services ICC Campus Online
Pariodicals and Sitemap (http:tterseniccsale org (htp:dlvonicesala.omg
Mewsroom (http:leescer icesalz.org fabout- leducalion-cerification
(http Mvesensicesale oy [contenlsitemagy) icclorganizational leducatior/online-
/abouticciperodicals-  Legal sinuclure/global- trainirgficc-campus-
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Gregory D. Sengstoclc

(630) 770-5348
1037 Ash Street, St. Charles, IL 60174
Greg@SengstockArchitects.com

Licensed Architect with a wide variety of residential and light commercial experience, Able

to create and document cost-efficient, practical designs resulting in high client satisfaction.

Results-oriented, creative problem-solver,

Industry Experience
Architectural Firms, 12 years experience including:
Sengstock Architects, Owner / Architect
OKW Architects, Senior Architect
Bloodgood Sharp Buster Architects and Planners, Project Architect
Nelson Associates Architects, Job Captain

Homebuilders / Remodeling, 15 years experience including:
Greenscape Homes, Director of Architecture
Airoom Architects and Builders, Project Architect
Pinehurst Homes, Director of Architecture and Construction
Town and Country Homes, Director of Architecture
Pulte Home Corporation, Assistant Director of Architecture
Neumann Homes, Project Architect

Environmental Engineering and Education, 6 years experience including;
Building & Fire Code Academy, Adjunct Instructor
Westwood College, Adjunct Instructor
Law Associates, Staff Architect
University of Illinois, Teaching Assistant

Education
Master of Architecture, University of llinois, May 1989

Master of Business Administration, University of lllinois, May 1989
Bachelor of Science, Architectural Studies, University of lllinois, May 1986

Continuing Education including:

Value Engineering Green Building and Energy Conservation
Sales and Construction techniques Hiring, Teambuilding, and Supervisory skills
Building Science / Quality Management Code Updates

continued
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Gregory D. Sengstockis a Licensed Architect in private practice with a wide variety of

residential and light commercial experience. As proprietor of Sengstock Architects, Greg

w custom and production homes, additions, accessibility

and commercial build-outs. With over 30 years of

specializes in the design of ne
renovations, disaster remediation,

experience working with large and small builders and architectural firms, he has an in-depth

understanding of project program sCope creation, efficient yet elegant design, construction
documentation, building codes, and construction
and team leader, Greg has simultaneously guided

His interest in Value Engineering reduces building co

permitting. As an effective project manager
multiple developments from several clients.
sts while Green Building and Building

Science techniques have reduced operational and maintenance costs for his clients. Greg has

been responsible for dozens of Key Award winning projects.

Greg earned his Bachelor of Science, Architectural Studies as well as Master of Architecture

and Master of Business Administration degrees from the University of lllinois. He is an Adjunct

Instructor at the Building & Fire Code Academy and has taught courses in the Construction

Management program at Westwood College. He has been a Professional Member of the

Association of Licensed Architects and the International Code Council. Greg lives in St.

Charles, IL with his wife and two children.
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Basic Blueprint Reading®
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Credit(s) earned on completion of
this course will be reported to AlA
CES for AIA members.
Certificates of Completion for both
AlA members and non-AlA
members are available upon
request.

Thank you!

This course is registered with AIA
CES for continuing professional
education. As such, it does not
iInclude content that may be
deemed or construed to be an
approval or endorsement by the
AlA of any material of construction
or any method or manner of
handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion
of this presentation.
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Copyrighted Materials
This presentation 1s protected by US and International

copyright laws. Reproduction, distribution, display and use
of the presentation without written permission of the speaker
1s prohibited.
ICC® graphics used with permission.

BFOCA.

© Building & Fire Code Academy
2018 %&““34;/0
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Course Description

A one-day course developing basic skills required in reading and
distinguishing building plans and their symbols so as to examine

and identify classifications of information submitted.

AYDS
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Learning Objectives / Learning Outcomes

Students successfully completing this course will be able to:

*  Locate, identify, and examine information indicated on different
sheets in a set of building plans.

*  Compare and contrast differences between plan view, sections,
details, and schedules.

*  Differentiate symbols utilized on a basic plan.

AYDS
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¢ Purpose Of Construction Plans
% Our basic means of communication in building industry
*  Graphic representation of a building
*  Provide floor plan for layouts

*  Provide contractor with adequate information to construct
building

gmm%e@m -

[ HH-2123-B ]

:

L i
E
‘

PLAN #: HH-2123-B

STYLE: BUNGALOW

SQ.FT.: 2123 +/-

WIDTH: 780"

DEPTH: 50-0"

NUMBER OF BATHROOMS: 2.5
NUMBER OF BEDROOMS: 2 2caR caRacE
GARAGE: 2 CAR




*  Adequate plans provide information for approval
*  Plan commission

*  Zoning board

*  Municipal government

*  Building department

 Review and inspection

“APPROVED"”
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¢ Components of a Complete Plan Set
*  Plan sheets
*  Cover sheets
*  Sheets by discipline

« Site plan, architectural, mechanical, plumbing,
electrical, fire protection

 Specialties
— Kitchen hoods, racks, industrial equipment

e — ) ('13\@



¢ Components Of A Complete Plan Set (continued)
*  Other information

« Specification (spec) books, structural calculations, soil
tests, catalog cuts, shop drawings

b

A G e
bl

SF=0= —10-15+R, +Rs +Rc
$Mpg=0= 10+10—15 * 7.5+ 15R; +40R. — 50 + Mc
M4 =0=—15%17.5+10R, + 25R5 + 50R; — 50 + Mc
Mg, =0=15%7.5 +10*25 — 15R, +25R; — 50 + Mc
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¢+ Plan Sheets
*  No standards for how the sheets are labeled
« "S”sheets could be
— Structural / Suppression / Specifications / Site
 “FA”" sheets could be

— Fire alarm, or could be on “E” electric plans

3 ('13\@



Typical sheet designations

“A” Architectural

“C” Civil

“P” Plumbing

“M” Mechanical

“S” Structural / Sprinkler / Site

“E” Electrical




«  “FA" Fire Alarm

« “FP” Fire Protection

« "K" Kitchen
- "SP” Specifications if not in a separate specification
book

o “T” Title sheet

e ——— ('13\®



*  Cover or title sheet
 Not required
« Commercial & industrial
— Includes:

Title block with design firm or design
professional with provisions for a seal and
signature

Sheet number (T-1 or C-1) may indicate
number of sheets A-1 of 8 or 1/8 or M1 of 5 or
M1/5

Place for listing revisions

Project address, lot number, job number

— 1 QIA@



» Design professional’s original seal and signature
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% Single family — typically combined with the A sheets

= s s—
= e —
B I FILE NAME .
B D HOMES
g N - e
| SOUTHHILL B FRREET
SHEET NO.
"ELEVATIONS, ROOF
= ALIE ELEV. , ROOF PL. [ orami sy o
OPTION NO.
T ™ TITLE:
~ BBt o Dsm__ Revson Descpion STORE / GAS STATION — TRAINING SET # 4
— 51807 BID PACKAGE 6 BY DATE
AN | SHEET TITLE: 51807 CASINO PRICING PACKAGE CODE BY DATE CODE
07 BID PACKAGE 7 Plan / Custom Processor '
— SYMBOL LIST, /N B0W7  ADDENDUM #1BP7 s Revisi I
Revision vision
DULES 83107 BID PACKAGE 8 EL =
DSUESFE e /A 91907  ADDENDUM #28F 8 Revision Revision
DRANING INDEX NOTES A oo M@ Revision [_{ Revision
- 20507 2nd ISSUE FOR PERMIT o
DIWG. NO. DESCRIPTION —— APARTMENT BUILDING CLUBH
- o . 06-011 T TREPAIED | SEVEON
=0l STMBOL LIST, ABBREVIATIONS, SCHEDULES, DI & NOTE et P‘IIO ‘TEE - ﬁ_‘:‘ﬂE — NO SfiEEI hj’f&"' E
TE-O2 | ELECTRICAL PANEL SCHEDULES Drawn BY: UM aer | e peviiomment v
TE-lO LOWER LEVEL PLAN - LIGHTING [EHECKED Bt JD CIVIL ARCHITECTURAL
-EZ:IJ ?&F#me‘_ﬂm [BnExy NumeeR: = TITLE SHEET -0 FARST FLOCE FLAN
TE-20 LOWER LEVEL PLAN - POWER o7 CENELAL NOTES AND SIECHEATIONS Bu-w SECOND FLOGE AN
TE-2. IST FLOOR PLAN - PONER TE'O . 1 -3 ENSTING CONTIONS / DEMCLITICN PLAN - BOOF PLAN
TE-22 2ND FLOOR PLAN - POWER B NERALL SITE INPECVEMENT PLAN PERECTED CELNG PLAN
TE-3. ENLARGED POOL ROOM - ELECTRICAL LAKE BARRINGTON s CLITE AT L DAL WHCVERENT RLAN EXTERCH FLEVATICNS
TE-32 ENLARGED CONCESSION AREA - ELECTRICAL e Pt TGS WIRONENENT AAN | EXTEDCR CLEVATIONS
o Tl wetevbeiT ol el BUADING SECTIONS
-8 CONSTIUCTION DETALS 2-u-07 BLALDNG SECTIONS
3 o=l TTLE SHEET EXTEDOR WALL SECTIONS
JUMER’S CASINO i Bk s 5900
-3 NOTES AND DETALS = ACS) NTEDOR EEVATIONS
AN D H OTEL LAMDSCAPING AL WAL, WIRDOW AND ROCM FrasH 51
e AREAS OF CONCENTRATON 0-10-09 ATAD DOOE SOHEDIRE AND DETALE
L CLUSOUSEENTRANCE & MOMNUWENT B0M ooy ALY IIMMING FOOL NOTES AND LATOL.,
e BaDeo @ L 2.3 4 W00y ACTD SWIMNGNG POOL DETALS
CODE REV'EW PLAN 13 BN # 5,4, 7. B M-20-09
ARCHITECTURAL STRUCTURAL
- FIRST FLOOR s | a1 a0 2onoosnan v s | Gumee rornnona
1 ALz BI NLOCR AND ROCF ALAN 109 w2 CLUBHOLEE FOUNDATION DETALS
H T PARTIAL T1LARDED 5T FLEOE FLAR - FLUMBING
ALl PARTIAL ENLAROED T FLOOR MLAN ~1-0% FCLG CLUSHOUSE SANITARY LATCUT
ALY PARTIAL EMLARGED 3ND RIDCR AN 109 Ko CLUBHORSE WA TER SUPRLY LATOUT
Als 1o Kao FLUMDMNG BSER DUAGEAMS
7 1-ep MECHAMICAL
Prﬂk:l aTomsl an-"' B i | ALE 105 MELn CLUBHOUSE MECHAMICAL LATOLT
Date May 18, 2007 A2l EXTEBOR ELEEVATIONS s ELECTRICAL
i Lo Bl EXTEHION WAL SECTIGNS T B CLUBHOLSE BECTRCAL LATOUT
Drawn by e | M3 EXTEROE WAL SECTICRG -5 157 FLECTICAL IHERS AMD HOTES
Chosbod by = ] ez | weoow ano wu ceTass
ALl NIERCE BEVATIONS AND WINDOW SCHEDULE
Al DOCE, WALL AND ROOM FIRESH SCHEDULE
CopA: © 008 by 102 Aehiberrs, e Ll APAETMENT UNIT FEVISED BLECTICAL LATOUT Th-b-0%
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¢ Views
*  Elevations
« View of a vertical surface
— Exterior — Generally 4 elevations
— North, South, East, West
— Left, Right, Front, Back
— North elevation is the north exterior wall
— Shows windows, doors, roof, exterior finish

— Scaled
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Exterior Elevations

T T T T T T T YT T T YT T T T T T T T T T T I T T T T T T I T I T 1111

=z
T T T LI LL:

I 11
LTI L LLL L LT Lo LI L LTI LT

111
I T I
T LTI I L I I I I I I LI T I I I T I IIII I T I ITrT

ol

]

IITTTIITITIT

REAR ELEVATION

FRONT ELEVATION

SIDE ELEVATION

cmnmiqh_rm
anchiveciumal & plasning seavices

2 Hillorest Avenus, Holmes Chopel, Cheshire. CW4 TOU.
Telephone ond Fax No. 01477 533298

E-mail -
CONTRACT
T CARJLEY
:erlr:Y:t;[IY DEVELOPMENTS LTD,
JTITIILL

SIDE ELEVATION

CONTRACT
LAND AT SUNNYSIDE,

HOLLINWOOD, WHIXALL,
WHITCHURCH

DWG TITLE:
HOUSE TYPE SALISBURY

ELEVATIONS

SCALE: 1:100 D¥G No.

DATE  Nov 2008 | 8k2
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*  |nterior Elevation - Kitchen
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*  Exterior Elevations — Typical Light Commercial
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*  Plan View (“Floor Plan”)

=
]
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Dining Rm Kitchen 00
Island

BR 2 L Fam Rm

Ref

Living Rm

Deck

Rm Garage T




*  Plan View (“Floor Plan”)
« Arrangement of walls and partitions
 Equipment and fixtures
« Doors and windows
 Dimension lines
« Room labels

» Used for other disciplines to show equipment

) ('13\@



Foundation Plan
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*  Sections
« Cutting imaginary line through building
— Think of a building cut in half
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*  Section through building

OVER 154 FELT

5/8" PLYWOOD
SHEATHING

R-19 BATT INSUL.
& 4 MIL VAPOR BARRIER WEB STIFFENER

225§ ASPHALT SHINGLES

PREFINISHED ALUM:
GUTTER W/ SCREEN

2x12 RIDGE BEAM

|-JOIST HANGER
AS REQ'D. BY MFR.

 VARIES

FOUNDATION
WATERPROOFING

=)0'=11_1/2",
T/FDTN.

2" RIGID INSUL. & 1" COMPRESSIBLE

CONT. FULLY VENTED 11/2" DIA. —
ALUM. SOFFIT b WALL~MOUNTED ALUM. CLAD WOOD FASCIA
HANDRAIL wgwrm. MOLDING
i /2" PLYWOOD SIDING
VINYL SIDING
b 1t 12 - | CONTINUE STUD WALL
3 TREADS @ 11"
810" il N, L1l TO ROOF LINE
“FT/2ND FLR. 2x10_@ 1670.C. | &l — L]
VINYL SIDING i
5/8" EXT. PLYWOCD of® ,
SHEATHING W & @ 9 5
2x4 WOOD STUDS ] B w 3
016" O.C. & 3 ® A
R-11 BATT INSUL ot p-:
. DECORATIVE WOOD COLUMN
0'-0! ANCHOR TO CONCRETE SLAB
S 7srrr.

Wax24 STEEL A
BEAM

4" DIA. STEEL COL:

14 RISERS @ 7.5/
il

PROTECTION BOARD FILLER AND SEALANT 40 cove & A8 ON 3 £
8 ML VAPOR BARRIER Py o DY
-)8~10" . I -
1 B
CONC. FTG. i v ; 4" COMPACTED STONE BASE ok
4" PERFORATED PVC il ”

FOUNDATION DRAIN

3 BUILDING TRANSVERSE OR_CROSS SECTION

1/4"=1'0"

2x6 JOISTS @ STAIRS ONLY
2x6 BEAM x WIDTH OF OPENING
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*  Longitudinal section through building

u i 2x4 TES
OR RAFTERS 4
mcum sﬁqu i BATHROOM 'BEDROOM
u ? PROVIDE 2x8 JOISTS
2x8 © 16"0.C. © OR SOLID BRIDGING
UNDER ALL WALLS
3/4" T. PLYWOOD
BFLGOR (TYP.) E1O
| I | | A I | | I | T/2ND FLR.
— \-
2x10 @ 16™0.C.
1/2° GYP. BD.
o= L VINYL SIDING
5/8" EXT, PLYWOOD
o e B HALLWRY BEDROOM SHEATHING
1/2° GYP. BD, 0 2x4 WOOD STUDS
@ 16" 0.C. &
KITCHEN R—11 BATT INSUL.
gﬁ&' T. PLYWOOD
BFLOOR (TYP.)
A A ! I 1111
'? 9.25" WOOD |-JOISTS @ 18”0.C.
i
i
o
FOUNDATION
1" COMPRESSIBLE FIBERGLASS WATERPROOFING
FILLER AND SEALANT SUMP PIT B8 2" RIGID INSUL. &
4" CONC. SLAB ON. 2 PROTECTION BOARD
8 MIL VAPOR E!ARRIER\ ;
. 3 18 1
. ==
CONC. FTG.
4" COMPACTED STONE ms%; ‘I_ 4" PERFORATED PVC
£ S FOUNDATION DRAIN
1 LONGITUDINAL SECTION
1/4"=1'0"
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 Exterior wall section — most common
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225§ ASPHALT SHINGLES
OVER 15§ FELT

5/8" APA RATED PLYWOOD
SHEATHING

PREFINISHED ALUM.
GUTTER W/ SCREEN
OR: WHITE

ALUM. CLAD WOOD FASCIA
COLOR: WHITE

CONT. FULLY VENTED
, SOFFIT -
COLOR: WHITE 2
|

2x8 RAFTERS © 16 0.C.

R=19 BATT INSUL
& 4 MIL VAPOR BARRIER

1/2° GYP. BD.

R.O.

DOUBLE GLAZED CLAD
WOOD DBL. HUNG WINDOW

CLAD WOOD SILL.

3-2"

/3/4' T. PLYWOOD SUBFLOOR

P ) I 240 JOSTS 0 15" O.C.
1/2" GYP, BD.

=
¢
<

DOUBLE GLAZED CLAD
WOOD DBL. HUNG WINDOW

CLAD WOOD SILL I
VINYL SIDING

5/8" EXT. PLYWOOD
SHEATHING

'TYVEK' AR & VAPOR
BARRIER

40

2x4 WOOD STUDS © 16 0.C.
R-11 FIBERGLASS INSUL
W/ 4 MIL VAPOR BARRIER

&S
=)o'-11 1/2°
s T;%im.

n,YARIES
BT GRADE

/3/4' T. PLYWOOD SUBFLOOR

‘WEB

9.25" WOOD "I-JOISTS” @ 167 O.C.

N 2x8 WOOD SILL PLATE
\_1/2' DIA. x 12" L._ANCHOR
= g G BOLTS © 60" 0.C.

FOUNDATION WATERPROOFING
MEMBRANE

2° RIGID INSULATION 2

PROTECTION BOARD COMPRESSIBLE FILLER

& SEALANT

4" CONG. SLAB ON

6 MIL VAPOR BARRIER
o (=)8-10"

T /BsuT. AR

o (=)9-10"
Fg/FTe.

4" COMPACTED STONE BASE

4" PERFORATED PVC
FOUNDATION DRAIN

WALL SECTION
3/47=1'0"
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¥2" Roof Sheathing With Number
15 Roofers Felt

2 X 6 < 240 Ib Class A Asphalt Shingle,
16" o.c. Drip Edge, Ice and Water Shield

2x4—-16"0.c.

4" Sheathing, |
Building Wrap § /

Horizontal Lap Siding

8’ § Stone or Concrete Ledge
Face brick
2 X10
16” o.c.
Grade
3 'yz“
Concrete,
8 Vapor Barrier, 10” x 20” Concrete Footing
4” base
\ Crushed Gravel
v
e . 4” Dia. Drain Tile

e e e e e
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« Scaled
« Description of construction

« Non-continuous
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SIZE TYPE |HDWE | REMARKS

3'—0"x7'-0"x1-3/4" |HM | SET 1| INSULATED DOOR
W/ VISION PANEL

2'—10"x6'-8"x1-3/8"{SC__|SET 2
2'—10"x6'-8"x1-3/8"[SC |SET 3
3'—0"x6'-8"x1-3/4" |SC_|SET 1

oo ©

PR. 2'—6"x6'-8" WOOD| SET 4{ BI-FOLD DOORS

(1)-2"—6"x6"—8" WOOD| SET 4| BI—=FOLD DOORS

(‘ltZ'—O"xB'—B" WOOD| SET 4| BI-FOLD DOORS
NOTE:

HM = HOLLOW METAL DOOR & FRAME
SC = SOLID CORE WOOD DOOR & FRAME

HDWE. SETS
SET 1 =1 — LOCKSET SET 3 =1 — PASSAGE SET
1 — WEATHERSTRIP ’ 1=1/2 PR. HINGES

1 = BiLL SWEEP
1 — THRESHOLD SET 4 =1 SET BI-FOLD HDWE
1-1/2 PR. HINGES & SURFACE PULL

SET 2 =1 — PRIVACY SET
1-1/2 PR. HINGES

Door Schedule
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*  Detalls
 Expanded view of a particular portion of the structure
* Indicator to provide location of detail

— Same sheet — different sheet

A-4
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Building

2 x10 Floor Joist

—2 x 10
Ledger

4 x 4 post
42” Below Grade

All Wood Trtwd.

Scale: 14"
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¢+ Abbreviations
*  \Words shortened for space
*  Period at end of abb.

*  No standards
 ply. - plywood
e conc. - concrete
* 0.C.-oncenter
« clg. - ceiling
* hor. - horizontal
« shth. - sheathing
« wsct. - wainscot

 shgl. - shingle

e — ) ('13\@




¢ Symbols
*  Graphic representation of materials and components
*  No standard

*  ANSI has a standard — no requirement to follow the
standard

« American National Standards Institute

*  Plan views, elevations, sections, details

3 ('13\@



End of sawn lumber —2x4 / 2x6 / 2x8 / 2x10

Door

5 1 ('13\®



*  Many lists of symbols
*  AutoCAD has a standard list

<j Duplex Electrical Outlet
S = Switched Outlet
Q Water Closet

) ('13\®




Material Elevation Plan Section
RO,
EARTH '%V

AN

KX

% I
O

’/ 7

WITH NOTE INDICATING

TYPE OF BRICK
(COMMON, FACE. ETC.)

%

COMMON OR FACE

SAME AS PLAN VIEWS

SAME AS PLAN VIEWS

CONCRETE
CONCRETE
BLOCK
=) 7
oo/ 2
L CUT STONE RUBBLE CUT STONE
STONE Ay
4 R
RUBBLE CAST STONE (CONCRETE) (ngﬂcsgg‘yé AaEon
( I —
7
’ WOOD STUD -w’ :’
= r // / ] &
WOOoD = Y 7 E———— .:i,.\\
— \ ™ / REMODELING % ) %
-
— ] ROUGH FINISHED  PLYWOOD
SIDING PANEL DISPLAY MEMBERS  MEMBERS
[ —
‘WOOD STUD, LATH, AND PLASTER
PLASTER
METAL LATH AND PLASTER
S i LATH AND
— SOLID PLASTER PLASTER _
ROOFING B SAME AS ELEVATION VIEW
SHINGLES
A / oR GLASS
/
GLAS! 7
SMALL LARGE
GLASS BLOCK GLASS BLOCK SCALE SCALE

LR QIA@)i



Material

.. .ARCHITECTURAL SYMBOLS

Elevation

Section

T

T
:
CERAMIC TILE

DTN
CERAMIC TILE
LARGE SCALE

CERAMIC TILE
SMALL SCALE

SAME AS PLAN VIEW

INSULATIC

SPRAY FOAM

SAME AS PLAN VIEWS

OCCASIONALLY
INDICATED BY NOTE

INDICATED BY NOTE
OR DRAWN TO SCALE

SAME AS ELEVATION

STEEL

SMALL
ALUMINUM BRONZE
‘ BOAE OR BRASS
f o
_ REBARS
STRUCTL INDICATED BY NOTE oR L I j n
EEL OR DRAWN TO SCALE bz 4
S s SMALL LARGE
SCALE SCALE
I

L-ANGLES, S-BEAMS, ETC.

@

NORTH

POINT OF
BEGINNING (POB)

UTILITY METER
OR VALVE

POWER POLE
AND GUY
LIGHT STANDARD

TRAFFIC SIGNAL

STREET SIGN

~ PLOT PLAN SYMBOLS

FIRE HYDRANT
‘:)\VJ MAILBOX
() MANHOLE

TREE

O BUSH
0 wevoe row

*— FENCE

WALK

IMPROVED
ROAD

UNIMPROVED
ROAD

@ BUILDING
LINE

[+ PROPERTY
LINE

PROPERTY
LINE

TOWNSHIP
LINE

E
ELECTRIC
___ SR ___ semvice
G-
NATURAL
OR GAS LINE
WATER LINE
= TELEPHONE
OB umE
NATURAL
GRADE
| FINISH
GRADE
EXISTING
+ R ELEVATION

N

LR QIA@)‘



INCANDESCENT
TRACK LIGHTING

BLANKED OUTLET ® @
DROP CORD ®

EXIT LIGHT AND OUTLET _
BOX. SHADED AREAS D
DENOTE FACES. —— —

OUTDOOR POLE-MOUNTED ~
FIXTURES o0

JUNCTION BOX @ @
LAMPHOLDER P
WITH PULL SWITCH OO~
MULTIPLE FLOODLIGHT AT
ASSEMBLY -

o
EMERGENCY BATTERY PACK H/
WITH CHARGER

INDIVIDUAL
FLUORESCENT FIXTURE @ @F

QUTLET BOX AND
FLUORESCENT ———
LIGHTING TRACK FIXTURE

CONTINUOUS
FLUORESCENT
FIXTURE

(@)

SURFACE-MOUNTED
FLUORESCENT FixTupe (O] ]

TRIPLEX RECEPTACLE OUTLET If@

SPLIT-WIRED DUPLEX -
RECEPTACLE OUTLET

SPLIT-WIRED TRIPLEX -
RECEPTACLE OUTLET Z
SINGLE SPECIAL-PURPOSE B
RECEPTACLE OUTLET <
DUPLEX SPECIAL-PURPOSE =
RECEPTACLE OUTLET =
RANGE OUTLET E<T:]
SPECIAL-PURPOSE

CONNECTION & ow
CLOSED-CIRCUIT

TELEVISION CAMERA LK

CLOCK HANGER RECEPTACLE (€

FAN HANGER RECEPTACLE ®
FLOOR SINGLE RECEPTACLE [';\‘J
QUTLET .

FLOOR DUPLEX RECEPTACLE =)
OUTLET 1

FLOOR SPECIAL- EI
PURPOSE OUTLET =

UNDERFLOOR DUCT AND

JUNCTION BOX FOR TRIPLE,

DOUBLE, OR SINGLE DUCT = =
SYSTEM AS INDICATED BY

NUMBER OF PARALLEL LINES

PANELBOARDS

FLUSH-MOUNTED
PANELBOARD
AND CABINET

SURFACE-MOUNTED
PANELBOARD
AND CABINET

BUSDUCTS AND WIREWAYS
SERVICE, FEEDER,  __
OR PLUG-IN B[ [B] [B
BUSWAY
CABLE THROUGH
LADDER OR [ cl [c
CHANNEL
WIREWAY W wlwl

DOUBLE-POLE SWITGH
THREE-WAY SWITCH
FOUR-WAY SWITCH
AUTOMATIC DOOR SWITCH
KEY-OPERATED SWITCH

CIRCUIT BREAKER

WEATHERPROOF
CIRCUIT BREAKER

DIMMER
REMOTE CONTROL SWITCH
WEATHERPROOF SWITCH

FUSED SWITCH

WEATHERPROOF FUSED
SWITCH

TIME SWITCH

CEILING PULL SWITCH

SWITCH AND SINGLE
RECEPTACLE

SWITCH AND DOUBLE
RECEPTACLE

A STANDARD SYMBOL WITH
AN ADDED LOWERCASE
SUBSCRIPT LETTER IS
USED TO DESIGNATE A
VARIATION IN STANDARD
EQUIPMENT

LIGHTING OUTLETS CONVENIENCE OUTLETS SWITCH OUTLETS
SHSI]EE}ESSESCENT %:r (| SINGLE RECEPTACLE OUTLET - SINGLE-POLE SWITCH h—
LIGHTING FIXTURE i

DUPLEX RECEPTACLE OUTLET =5 =

= w

Das

ELECTRICAL SYMBOLS. ..

LR QIA‘



INDUSTRIAL SYSTEMS

PAGING SYSTEM DEVICE

FIRE ALARM
SYSTEM DEVICE

COMPUTER DATA
SYSTEM DEVICE

PRIVATE TELEPHONE
SYSTEM DEVICE

%\
—
—K]

]

|
SOUND SYSTEM 4—(]
[ FacP |

FIRE ALARM
CONTROL PANEL m

DISTRIBUTION OR ELECTRICAL
LIGHTING SYSTEMS

AND MISCELLANEOUS

SIGNALING SYSTEM
OUTLETS FOR
RESIDENTIAL SYSTEMS

PUSHBUTTON

BUZZER

BELL

BELL AND BUZZER
COMBINATION

COMPUTER DATA OUTLET

BELL RINGING
TRANSFORMER

ELECTRIC DOOR OPENER

CHIME

TELEVISION OQUTLET

THERMOSTAT

BT

H

@@n@.:@%ﬁm

MANHOLE m

HANDHOLE

TRANSFORMER-

MANHOLE OR VAULT [ ]
TRANSFORMER PAD G
UNDERGROUN

D
DIRECT BURIAL CABLE

UNDERGROUND 7{;*
DUCT LINE

STREET LIGHT S
STANDARD FED FROM K4
UNDERGROUND CIRCUIT

ABOVE-GROUND
ELECTRICAL DISTRIBUTION
OR LIGHTING SYSTEMS

POLE O
STREET LIGHT
AND BRACKET ﬁ

PRIMARY CIRCUIT — =

SECONDARY CIRCUIT

DOWN GUY —)
HEAD GUY -
SIDEWALK GUY —0)
SERVICE WEATHERHEAD ~ (———

LIGHTING PANEL -
POWER PANEL %

WIRING — CONCEALED

INCEILING ORWALL ~ —

WIRING — CONGEALED . — _
IN FLOOR = &

WIRING EXPOSED P TR

HOME RUN TO

PANEL BOARD

Indicate number of circuits
by number of arrows. Any
circuit without such designation
indicates a two-wire circuit. For

a greater number of wires indicate
as follows: —7/-//— (3 wires)

—AHH— (4 wires), etc.

e s )

FEEDERS

Use heavy lines and
designate by number
corresponding to
listing in feeder
schedule

WIRING TURNED UP el

WIRING TURNED DOWN ———@

GENERATOR ©)
MOTOR (O}
INSTRUMENT (SPECIFY) ®
TRANSFORMER

CONTROLLER
EXTERNALLY-OPERATED
DISCONNEGT SWITCH jJ

PULL BOX %

...ELECTRICAL SYMBOLS
COMMERCIAL AND UNDERGROUND ELECTRICAL PANEL CIRCUITS

B QIA‘



§ PLUMBING SYMBOLS. . .

PEDESTAL LAVATORY
WHEELCHAIR LAVATORY @

FLOOR DRAIN O

FLOOR SINK X’

BUILT-IN LAVATORY

CORNER LAVATORY

FLOOR DRAIN WITH
BACKWATER VALVE

PIPING...

SOIL, WASTE, OR
LEADER - ABOVE GRADE

SOIL, WASTE, OR
LEADER — BELOW GRADE

VENT

COMBINATION
WASTE AND VENT

STORM DRAIN

COLD WATER

LIQUID PETROLEUM GAS

INDUSTRIAL WASTE

CAST IRON

CULVERT PIPE

CLAY TILE

DUCTILE IRON

REINFORCED
CONCRETE

DRAIN — OPEN TILE OR
AGRICULTURAL TILE

LPG

FIXTURES... ..FIXTURES ..PIPING
CHILLED DRINKING
STANDARD BATHTUB E] LAUNDRY TRAY @ WATER SUPPLY — oS
I
OVAL BATHTUB O ELILE NS
HOT WATER e =
R
IN SINK
s [:3 HOT WATER RETURN ~ — ---— - .l
COMMERCIAL
KITCHEN SINK 42 >_7 SANITIZING HOT WATER
SHOWER STALL — | sUPPLY (180" F) i e
S BB .t
HOWER HEAD —p—
CLINIC SERVICE SINK D DRY STANDPIPE —osp
TANK-TYPE [ COMBINATION
WATER CLOSET O FLOOR-MOUNTED EANDPE cse
SERVICE SINK
WALL-MOUNTED e s
WATER CLOSET DRINKING FOUNTAIN
oF BRANCH AND HEAD gt
SPRINKLER
PO MOUNTED D WATER COOLER 6
1 GAS - LOW PRESSURE —G—6—
| LOW-PROFILE ——
HOT WATER TANK AS — ME
WATER CLOSET @ SRESSURED e ua
- D WATER HEATER @ GAS — HIGH PRESSURE HG
: TR O COMPRESSED AIR A
WALL-MOUNTED URINAL [ ] M
OXYGEN o
HOSE BIBB iy
HB
FLOOR-MOUNTED URINAL @ NITROGEN N
GAS OUTLET A
G HYDROGEN H
TROUGHTYPEURINAL [ |
GREASE SEPARATOR K] T i
WALL-MOUNTED LAVATORY
@ GARAGE DRAIN @[ | arcon AR

INW

8 —

cP ——

RCP

LR QIA‘



...PLUMBING SYMBOLS
PIPE FITTING AND VALVE SYMBOLS

BELL &

BELL&

£ sas&?r L pLY FLANGED |SCREWED| ESTL
BiskiE - e REDUCING FLANGE |+ BY-PASS VALVE ¥%
|
cAP —4|— |suiL UG D O |auromaric
REDUCING VALVE :
i 3 :
s==sls 1 i &
REDUCING CROSS H—} L %ﬁ PIPE PLUG — C[ SEHTGHERK
o = ; VALVE AN |- (€
= - b
STRAIGHT-SIZE T, | CONCENTRIC I
CROSS Tt 7L~ | REDUCER T | 2>
cock IS AT 2 0e
7\ | ECCENTRIC P |
CROSSOVER #7u |3 | ECCENTHI Ty [y (2
5, % DIAPHRAGM VALVE &F
45" ELBOW I [ SLEEVE J - |4 |3---€
; —& | STRAIGHT-SIZE - \ v T
o TS (—H iﬂ—i ( STRAIGHT:SIZ Ty | T [ 5t |FronTvawe S | Dkt
o oown | O |G< [tee - ouneTup | | | 5@¢ | e vawve N I
- E — ouT ‘ - i
B i OO D S et |He|see MOTOR. OPERATED +[>EL Hﬁ
BASE ELBOW I F 2 TDEEIBLE'SWEEP F_J'\ 4 ’j;jt
‘ . ’ g GLOBE VALVE A D | e
pouELEBhRANCH + *‘jﬁ'—} REDUCING TEE ] N 2
= i ¢ % | MOTOR-OPERATED f
GLOBE VALVE «}Dﬁ 1
LONG-RADIUS < < SINGLE-SsweeP |1
ELBOW L TEE 3 -
: HIOSE VALVE e AP
REDUCING ELBOW (_H g SIPEOLTLEL TEE= @ @ X T
SIDE OUTLET o | &= | sibEouTLETTEE-| . T 4 | GATE HOSE < |-<b
ELBOW — - ) S
OUTLET DOWN i i T OUTLET UP @ 4—3,\;"‘ ﬂé}r VALVE
SIDE OUTLET oo+
ELBOW — I I kﬁ UNION —— | —— GLOBE HOSE 4 |
OUTLET UP - A VALVE
ANGLE — e -
STREET ELBOW T_:, N % % ,IZ LOCKSHIELD L h
ANGLE GATE <
CONNECTING e ks & ,{}3‘
PIPE JOINT S b T QUICK-OPENING & . &
‘ ANGLE GATE -
EXPANSION JOINT (|3 || YA\ VE - PLAN Co , )
_ SAFETYVAWVE | K[| >de
5 | ¥ |ANGLE GLOBE T -
LATERAL I 1: A Il
- il e T T GOVERNOR éi
i N OPERATED :
ORIFICE FLANGE | —{}— ONGLEGLOBE | @3- |G- AUTOMATIC VALVE | L

VALVE —PLAN

LR QIA‘



: HVAC SYMBOLS G
EQUIPMENT SYMBOLS DUCTWORK HEATING PIPING

HIGH-PRESSURE STEAM HPS

DUCT (1ST FIGURE, WIDTH;

EXPOSED RADIATOR :| 2ND FIGURE, DEPTH) 12X 20

MPS:

MEDIUM-PRESSURE
STEAM

LOW-PRESSURE STEAM

LPS

RECESSED RADIATOR | [ | | DIREGTION OF FLOW =

FLEXIBLE CONNECTION EMD RiGHEERESSURE HPR
FLUSH ENCLOSED ey 0 | RETURN
RADIATOR [ - -
DUCTWORK WITH ———— | PRESSURE RETURN
EROIERTING _— '|_ ACOUSTICAL LINING E LOW-PRESSURE -
ENCLOSED RADIATOR T L | o s | RETURN
FIRE DAMPER
— | — | | BOILER BLOW OFF 8D
- WITH ACCESS DOOR R
UNIT HEATER
(PROPELLER) — PLAN == CONDENSATE OR
MANUAL ‘ VACUUM PUMP veD
VOLUME DAMPER - DISCHARGE

UNIT HEATER ﬁ:—#—j—, FEEDWATER PUMP
(CENTRIFUGAL) - PLAN | — — = | | , 1ouanc |:Ff | | DiscrarGe RED
i

VOLUME DAMPER

- L MAKEUP WATER wu
UNIT VENTILATOR — —
PLAN L1 || ExvAUST, RETURN OR
OUTSIDE AIR DUCT - ,E—au %12| AIR RELIEF LINE v
SECTION s
STEAM —X)— FUEL OIL SUCTION FoS——
SUPPLY DUCT - -
SECTION =N FUEL OIL RETURN FoR
DUPLEX STRAINER
X, FUEL OIL VENT Fov
CEILING DIFFUSER B

PRESSURE-REDUCING NG DAeD | COMPRESSED AIR
VALVE

1000 CFM

_(C)_
p SUPPLY OUTLET
—0—

{ HOT WATER -
CEILING DIFFUSER  __[=_~20x12¢0 | HEATING SUPPLY
AN SUPPLY OUTLET = 5 700 crM
AIR LINE VALVE = HOT WATER
I ! HEATING RETURN S
R
1
STRAINER g ||| HENEARDIERUSER glsx Ejo d AIR CONDITIONING PIPING
& 400 CFM
REFRIGERANT LIQUID AL
THERMOMETER i FLOOR REGISTER TIT]]|20% 12FR | REFRIGERANT
H_l (MM RAT | BEtaae o
R ERTUHE e O REFRIGERANT SUCTION As
T 1 23
AND COCK - TURNING VANES (72T | conpenser ows
& O O WATER SUPPLY —=awe—
4. CONDENSER
RELIEE MALVE — WATER RETURN e
FAN AND MOTOR GHILLED WATER SUPPLY —— CHls ——
AUTOMATIC WITH BELT
SN EALEE SUAsE CHILLED WATER RETURN —— CHWR——
AUTOMATIC T MAKEUP WATER MU
2-WAY VALVE — e —

H

HUMIDIFICATION LINE

ALVE 8] LOUVER OPENING
SOLENOQID VAL 7[% = DRAIN

LR QIA‘



¢ Schedules

*  Door

*  Window

*  Interior finish
*  Wall

*  Occupant load details

3 ('13\®



— LT T ]
LI
8 E— e 00
Bedroom ﬁ_ | o Kitchen 00
2 Family —— Dining
7/": Room 5 Room Island
ole E—
ﬁMaster Bath Ref
I_Batn
6
Master Living
Bedroom Room
=1 6
Garage
5

Deck




DOOR SCHEDULE

Door Size Type Material Frame Hardware Other
1 JOx7-0"x1% rsd.pnl. metal wd. A Withstrp.
2 2-8xT7-0"x1" flsh. wd. wd. B
3 3-0x7-0"x1" flsh. wd. wd. C
4 JO0x7-0"x1% rrd. pnl. metal wd./rtd D 20 min.
5 6'-0x16’-0" x 1 grge. insul. N/a E Insul.
6 3-0x7-0"x1%" gls. wd/gls. wd. F
7 2-8xT7-0"x1” Flsh. Wad. wd. G
8 2pr.1-0"x6-8" Bi-fld Wd. N/a H
9 2-6x6-8"x1" Flsh. Wad. Wad. |

— 1 QIA@



*  Additional information on plan or in the specifications book
 Hardware sets
 Glazing
* Insulated

« Special installation details

) ('13\®



*  Window schedule
« Size and type

*  |nterior finish

« Type, flame spread rating

— ) 1 ('IA®



¢ Dimensional Lines
*  Used to show length or dimensions

*  Different styles

Hidden Lines or Objects

) ('13\®
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¢ Scales

*  Architectural
e Vi -1/8"-%"—-1"-3/32" - 3/16” — 3/8" — 3/4”

* How long are these lines in 1/4” scale, 1/8”, scale and 3/16”
scale?

Line 1

Line 2

3 ('13\@



¢ Architectural Scale

Line 1

147 9.5 g 19 3/167 _12.5

Line 2

1/4> _16.5 1/87 _ 33 3/167 22

e — ) ('13\®



*  Engineering
« 10-20-30-40-50-60

* How long are these lines in 10 scale — 20 scale — 30 scale?

Never scale plans

Ruler used as a guide

) ('13\@



¢+ Engineer Scale

Line 1

10 Scale ___24 30 Scale 71 60Scale 141

Line 2

10 Scale 41 30 Scale 124 60 Scale 246

e — ) ('12\®




¢ Riser Diagrams

*  Shows basic layout of piping, duct work, wire layout

5 1 ('13\®



C D

Legend
U - Legend

Drain Pipe
Vent Pipe -------
A.A.\V. = Air
Admittance Valve
C.O. = Clean out
LAV = Lavatory
TUB =
Bathtub/Shower
UTIL = Utility Tub
VTR = Vent
Through Roof

WC = Water Closet

N

N——-—-=-=-=-

\

\

—— == =)
\

Zoogs
=

-
>
= -
(92}

'\'-i'—'—__.___\

Flow

Direction of |
"

Drain to Sanitary

3 3 QIA®



¢ Sheets by Discipline
*  Residential typically uses the same floor plan
*  Commercial - industrial
*  Separate sheets for:

*  Architectural — HVAC — Electric — Plumbing — Fire
protection

*  Use base floor plan

e — ) ('13\@



*  Electric plan
« Show location of all receptacles, fixtures, appliances
»  Approximate location of all conduit and tubes
* Riser diagram showing main service

« Light fixture schedule required

3 ('13\@



*  Mechanical plan
» Location of all appliances, registers, fire dampers
»  Approximate location of all duct work
* Ventilation schedule required

« Specific appliance information on plans or in the
specifications

 May include gas piping

) QIA@



*  Plumbing plan
« Location of all fixtures and appliances
« Size and type of all pipe
»  Approximate location of all pipe
« Water and sewer service — size, type, location

« Schedule for all appliances

— 1 ('13\@



% Civil or site plan
« Location of building on site
« Setbacks
 Parking lot
« Exterior elevations

« Site utilities

5 1 ('13\®



MAIN STREET
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e e o Tl 1
Leoy Shed :
1 | T :
1, :

P ] ,
Vo Parking lot :
R 1
o :
1 | [ et ettt ettt ettt et et ettt tttctetttttenntanet |

. 1
[ .. |
! D 10 |
i1 Discharge Discharge |
T l I l feet I
- . |
1! it - - 1
¥ : Exit Access Corridor |
I - |
oy I
o :
. =
T Exit Access .

. |
: I 1

: |
o '
(I [
o |
Ll o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1

Front Street

Accessory Use - Easement - Lot, Lot Line, Building Line - Public Way
Street, Private Street, Driveway - Nonconforming Lot or Use
Yard, Front, Rear, Side - Setback

— 1 QIA@




¢ Resubmittals
% Highlight changes
*  Clouds

*  List revision dates on cover sheet

— 1 ('13\®



BHFUCA,

Building & Fire Code Academy

uestions?

Building Better With Our Greatest Resource...Education® g
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BHFUCA,

Building & Fire Code Academy

Thank You For Your Time

Building Better With Our Greatest Resource...Education® o=
3 ('13\@
97



BHFUCA,

Building & Fire Code Academy

Website bfcacademy.com

Email info@bfcacademy.com

Voice (800) 488-7057 (847) 428-2951
Fax (847) 428-2911

Building Better With Our Greatest Resource...Education® o=
e — ('13\@



File Attachments for ltem:

ER-3 Chapter One Administration (National Inspection Corporation)
All certifications (three one-hour sessions)
Staff Notes: Recommend approval

Committee Recommendation:

99




Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

I
APPLICATION

Continuing Education COURSE SUBMITTER.
Course Approval

Course Submitter;: Andrew Dickerson
(Contact Name)

Continuing education programs approved for Organization: National Inspection Corporation
education credit by the Ohio Board of ) (Organization/Company)
Building Standards may be used for | Address: 311 Regency Ridge Dr

(Include Room Number, Suite, etc.)

compliance with certification requirements City: Dayton State: OH Zip:45459
related to code enforcement, plan review, and . .
inspection responsibilities. The credit is to be | E-Mail: adickerson@natinspect.com

used to renew the certifications issued by the ]
Ohio Board of Building Standards pursuant to Telephone:937-433-4642 Fax: NA

section 3781.10(E) ORC. Course Sponsor:

COURSE INFORMATION:

Course Title: Chapter One Administration

New Course Submittal: [Hl]  Update Course: [ | Prior Approval Number:

Purpose and Ob_] ective. The objective of this course is to provide a minimum of three hours training on Chapter 1 of the OBC & RCO. This will include instructions and discussions

regarding how the code is designed to be administered, jurisdictional authority, duties & responsibilities, what is required for construction documents, plan approval processes, inspection processes,

what constitutes orders & how violations are to be addressed, processes to address unsafe building, appeals and when to use a Certificate of Occupancy verses Certificate of Completion.

Number of Instructional Contact Hours that can be obtained upon completion: 3

If Multi-Session, Number of Instructional Contact Hours Per Session: 1

Program Applicable for the Following Participants:

Building Official El Master Plans Examiner El Building Inspector El Fire Protection Inspector El Mechanical Inspector Iil
Building Plans Exam. El Plumbing Inspector Iil
Plumbing Plans Exam. Iil Non-Res IU Inspector El
Electrical Plans Exam. El
Mechanical Plans Exam. Iil
Fire Protect. Plans Exam.@

Res Building Official El Res Plans Examiner El Res Building Inspector Iil Res Mechanical Inspector Iil Res IU Inspector El

Electrical Safety Inspectors Z

Location of ESI Course: NIC Classroom & On-line Platform Date(s) of ESI Course(s): TBD

SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: Cgeﬁc«k

Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone X
Organization sponsoring or requesting the program (if any)

Course Title: Name of course (related to content) X

Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed X

Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) X

Participants: Check off each certification for which credit is requested (for which course relates to certification) X

Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered | X

Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available X

Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications X

Test Materials:

Completed Application: X

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Form: 1526 BBS 81
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Count Measurement
Fixtures, Doors, Windows
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National
Ingpection_ ) .
orporation 311 Regency Ridge
Dayton, Ohio 45459
Phone: 937-433-4642

Fax: 937-433-0949

MEMORANDUM
To: Ohio Board of Building Standards
Megan Foley & Michael Lane
From: Andrew Dickerson — Building Official
Date: November 17, 2021
Subject: Chapter One Administration Class Submittal

The class consist of (3) one-hour long classes discussing Chapter One of the OBC and RCO. The
classes will include instructions and discussions regarding how the code is designed to be
administered. These classes are intended to exceed the requirements of the mandatory 3-hour
training on Chapter One required for all OBBC Certifications. The training materials to be used
for the training include a PowerPoint Presentation, Chapter One Commentary, 2017 Ohio
Building Code and 2019 Residential Code of Ohio.

The instructor is:

Andrew Dickerson (Primary)— BO, RBO, BI, ESI Trainee

30 years in the construction industry with 22 years of code enforcement. Completed the Train-
The-Trainers with Steve Regoli. Presented and trained Local Government Staff, Building
Officials, Building Inspectors, Plans Examiners, Contractors, Residents and Business Owners on
legal codes, government regulations, agency rules, code enforcement, plan reviews, code
interpretations, testing methods, construction methods, inspections, and practical applications
of engineering and technology relating to State, Local and National Building, Fire and Zoning
Codes.

The classes are one-hour in length. They will be held in our training center and on-line
platforms. All three class sessions must be attended to obtain credit for the class.
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Agenda
101  General Administration

102  Applicability & Jurisdictional Authority

103  Certified Building Departments, Personnel and Appeals Boards
104  Duties & Responsibilities of Building Department Personnel
105 Approvals

106  Construction Documents

107  Plan Approval Process

108 Inspection Process

109  Orders, Violations and Unsafe Buildings

110  Appeals

111  Certificate of Occupancy & Certificate of Completion

112  Changes to the Code

113  Industrialized Units

114  Products & Materials

115 Board Organization

Roughly one third will be covered in each class the break will be determined based upon the
discussions and time.
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OHIO
BUILDING

CODE

Chapter1 -
Administration




Layingthe

Groundwork
for Chapter1l

o The Ohio Revised Code asthe
Foundation

o ORC 3791.04 - Submission of Plan -
Approvals - Prohibition - Fine

o Requires submission of plans
before construction

o Requires approval before
construction
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The Whole Administrative Process at a Glance

The Application for
“%‘1 Building Department Processes ~ ___.--- Plan Approval is the
_______ action taken by the
p Owner that initiates
the entire process.

1. This portion of the
flowchart depicts the
plan review process
after the application for
Plan Approval is
submitted.

2. This portion of the
flowchart illustrates the
inspection process after
the construction
documents have been
approved.

Mlscellaneous Bmldmg Department Processes 3 Thl‘; porlion Of [h?

flowchart represents
the typical sources of
information that may
lead to the issuance
of an adjudication
order or to other
action by the
Building Official.

The Certificate of
Occupancy (or Certificate
of Completion) is the
official communication
mechanism used by the
Building Official to the
_____________ owner to initiate the

Crite of Occapacy hsoed - successful completion of
i s b,
Ceodtmns f gl Varancs, e . e tha nraracc

—m—==—ESS=E==============S=SS===S================
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The Administrative Appeal Process at a Glance
G%@ Adjudication Order Process

Adjudication
Order
Process

The owner has 30 days within
.4 which to request an appeal
52 and start this process.

Each Building Department
must know if there is a
local certified Board of
Building Appeals to hear
appeals or if all appeals are
sent to the Ohio Board of
Building Appeals.

Depending on the outcome of
the appeal, endpoint A or B,
the process returns to Figure 1
Figure 2 at enters at the respective
point A or point B.
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Scope of

the Code

oSection 101 -
General

osection 102 -
Application and
Jurisdictional
Authority




Section 101 -
General

101.2 - Scope

101.3 - Intent

101.4 - Reference

Codes




Sect

ion101.2 -

New

wXceptions

Ground signs not over six feet in height
about the adjacent grade (unless otherwise
required)

Retaining walls, bridges, walkways or site
stairs unless associated with or necessary
for the building or the building egress to
comply with the rules of the board.

Primitive transient lodging structures with
only provisions for sleeping, with no
building services equipment or piping,
and not greater than 400 sq. ft. in area.
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Section 101.3 -
[Intent

)
B

&

Performance

Extent of Use

Standardization




Section 1014 -
Reference Codes

Oa Mechanical

rllhl\\ Plumbing

AV

M\ Elevator

‘ Fire Prevention

i@l Boiler




102.7 - Existing Structures

section 102 - 102.8 - Temporary structures
Application and

J UflSdlCU.Onal 102.10 - Work Exempt from
Authority Approval

102.11 - Building Department

Jurisdictional Limitations




Section 102.7 -
Existing
Structures

X T+ N

)

Alteration

Repair

Addition

Maintenance

Change of Occupancy




Section 102.8 -
Temporary
Structures

©

X

Conformance

Termination of
Approval




Section 102.10 -

Work

wXempt

Building

Electrical

Gas

Mechanical

Plumbing

Emergency Repairs

Minor Repairs
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Section 102.10 -
Building

Detached Accessory Structure not
more than 120 sq ft

Fence not over 6 ft high

Retaining wall not over 4 ft high

Water tanks supported on grade

Sidewalks and driveways

Finishes not regulated by this code
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Section 102.10 -
Building

Temporary stage sets and scenery

Window awnings

Tents and membrane structures exempt in 3103.1.3

Above-ground storage tanks (as defined in rule 4101:1-2-01)

Battery-operated smoke or carbon monoxide alarms installed
in existing buildings where no construction is taking place
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Sec_:tion 102.10 -

Hlectrical

Minor repair work

Electrical equipment used for radio and television
transmission with exceptions

Temporary system required for testing or servicing

Wiring, devices, appliances, apparatus or equipment
operating at less than 25v and not capable of supplying
more than 50w

Process equipment and associated wiring

Wiring equipment not connected to building services
equipment and adjacent to natural or artificially made
bodies of water
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Section 102.10 -
(zas

Portable heating appliances

Replacement of any part that does not alter
approval of equipment or make unsafe

Gas distribution piping owned and
maintained by public or municipal utilities
and located upstream of the point of delivery

Process equipment, including the associated
tanks, foundations, and process piping
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Section 102.10 -
Mechanical

Portable heating appliances

Portable ventilation equipment

Portable cooling units

Replacement of any part which does not alter its
approval or make it unsafe

Portable evaporative cooler

Process equipment including the associated
tanks, foundations, and process piping

Heating and cooling distribution piping installed
and maintained by public or municipal utilities

120




Section 102.10 -
Plumbing

Repair of leaks in drains, water,
s0il, waste, or vent pipe unless it
becomes defective and needs
removed and replaced

Clearance of stoppages or the
repair of leaks in pipes, valves, or
fixtures

Process equipment including the
associated tanks, foundations, and
process piping




Section 102.11 -
Building
Department
Jurisdictional
Limitations

()]
) ¢

Fire

Health

Sewerage and Drainage System

Power Generation

State Projects




oSection 104 -
Duties and
Responsibilities




Section 104 -
Duties and
Responsibilities

104.2 - Building
Department Personnel
Duties and
Responsibilities

104.3 - Certified Boards
of Building Appeals
Duties and
Responsibilities




section 104.2 -
Building
Department
Personnel Duties
and
Responsibilities

Building Official

Plans Examiners

Inspectors

Liability




Section 104.2.1 -
Building Official

Applications and plan
approvals

Orders

Inspections

Department records

Department reports




Section 104.2.2 -

Plans|

L Xaminer

(and trainees)

Master Plans Examiner

Building Plans Examiner

Mechanical Plans Examiner

Electrical Plans Examiner

Plumbing Plans Examiner

Fire Protections Plans Examiner




Building

Plumbing
Soction 10493 - Electrical Safety
Inspectors Mechanical
Fire Protection

Medical Gas Piping




Section 104.3 -
Certified Boards
of Building
Appeals Duties
and
Responsibilities

Powers, Local Boards of
Building Appeals

State Board of Building
Appeals




What

Must Be
Submitted

oSection 105 -
Approvals

oSection 106 -
Construction
Documents




105.1 - Approvals Required

105.2 - Validity of Approval
Section 105 -

105.3 - Expiration
Approvals

105.4 - Extension

105.5 - Certificate of Plan Approval
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Section 106 -
Construction
Documents

106.1 - Submittal Documents

106.2 - Evidence of Responsibility

106.3 - Amended Construction Documents

106.4 - Alternative Materials and Methods
of Construction and Equipment

106.5 - Alternative Engineered Design
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Section 106.1-
Submittal
Documents

]

A\

Index

Site Plan

Floor Plans

Demolition

Roof Plan

Exterior Elevations
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Section 106.1-
Submittal
Documents

Building sections

Exterior building envelope

Wall sections

Interior elevations

Schedules

Structure
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Section 106.1-
Submittal
Documents

Fire suppression system

Fire-resistance ratings

System descriptions

Operations

Additional Information
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Section 106.5-
Alternative
Engineered
Design

P
gty
&

wOy

pa

Iad

Design criteria

Submittal

Technical date




Assuring

Compliance

oSection 107 - Plan
Approval Process

oSection 108 -
Inspection Process

oSection 109 - Orders
and Violations

oSection 110 - Appeals




107.1 - Plan Review Required

. 107.2 - Application for Plan
Section 107 - Approval

Plan Approval
Process 107.3 - Order of Plan Review

1074 - Review of Plans




Section 1074~
Review of Plans

fo

Inadequate construction
documents

Resubmitted documents

Sealed construction documents

Fire protections system
construction documents
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107.5 - Plan Review,
Compliance with Rules of the

Board
Section 107 -
Plan Approval 107.6 - Plan Review, Items of
bb Noncompliance
Process

107.7 - Approved

Construction Document Sets




Section 108 -
Inspection
Process

108.1 - General

108.2 - Required Inspections

108.3 - Inspection Agencies

108.4 - Right of Entry

108.5 - Inspections, Compliance with

Construction Documents
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Section 108.2-
Required
Inspections

)

A\

Lotline markers

Footing or foundation

Slab or under-floor

Lowest floor elevation

Frame

Lath or gypsum board

Fire-resistant penetrations
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Section 1038.2-
Required
Inspections

C = © p

Energy efficiency

Elevator

Boiler

Special

Fire protection

Completion

Industrialized Unit




Required Inspections Check List and Guide for Inspector Use

Required
inspeﬂi'on X . OK to
for this Inspection description Inspector’s notes
Plan proceed
Approval
Y/N Lot Line Marking v
1. Verification of building location & utilities
2. Distance to lot lines
3. Distance to other on-site buildings
4. Distance to public way
5. Distance to easements, etc.
6. Other
Y/N Excavation for footings and underground
utilities
1. To include soil bearing capacity verification
2. Forming: dimensions, depth, height, steps
3. Reinforcing ties & steel, dimensions to forms
4. Concrete quality check if on-site
5. Other
Y/N Foundation
1. Forming: dimensions, depth, height, steps,
cantilevers
2. Relationship to footings, piers, caissons, etc.
3. Reinforcing ties & steel, dimensions to forms
4. Concrete quality check if on-site
5. Other —
Y/N Concrete slab & under-floor inspection
1. To be performed after all equipment, pipes,
insulation, etc. is installed but before
concrete poured or sheathing installed
2. Other
Y/N Lowest floor elevation verification
1. Approved construction documents must
indicate whether or not the building is to be
located in flood hazard area...if it is, the
documents will have the specified elevation
of the lowest floor that must be verified
2. Other

(Chapter 1 commentary)
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Req.
inspection
for this

approval

Inspection description

Inspector’s notes

OK to
proceed

Y/N

Frame Inspection

oUukwN

To be called for & performed after:
1. Rough mechanical
Rough electrical
Rough water supply
Rough sanitary
Chimneys & vents installed
Structural framing is complete through roof sheathing
7. Fire blocking/stopping is in place

Other
Verify:
1. Construction
2. Materials
3. Assemblies
4. Methods
5. Fastening
6. Forming: dimensions, depth, height, steps,
cantilevers
7. Relationship to footings, piers, caissons, etc.
8. Reinforcing ties & steel, dimensions to forms
9. Concrete quality check if on-site (see
exception & handout materials
Y/N Frame Inspection

1

Dimensions of structural & non-structural
members

Grade & species, gage and type of metal,
concrete assemblies & other special
inspection related construction
Bearing/fastening of materials, connections,
welds, etc.

Location of bearing and non-bearing walls
Square footage and height of spaces and
ridge/building height

Some penetration protection

Other
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Req.

m’s:r e::‘::" Inspection description Inspector’s notes Pg::: d
|_approval
Y/N Lath, Gypsum Board Inspection
to be requested after lath and/or gypsum board are installed before plastering, joint filling and
finishing occurs. Ideally, the inspection would occur before all board is hung so the inspector can
verify assemblies have proper elements within...in the alternative, random disassembly can be

1. Verify materials

2. Design# and actual section of assembly,
lateral force & STC rating

3. Size: thickness,

4. Type: interior, exterior, cement, gypsum,
water resistant, fire resistant, etc. Fire-Shield,
Sound Break, Shaft liner, X

5. Type of fasteners, size, spacing and depth,
etc.

6. Orientation of Board: vertical, horizontal,
overlap of joints (spacing)

7. Internal additional parts: resilient metal
furring channel, U, Z & N spacing metal, stud
type and spacing, cavity fill material(s)

Y/N Fire-resistive assemblies and penetration
inspection
To be req d before conceal t

1. Verify materials

2. Design # and actual section of assembly

3. Size: thickness,

4. Type: interior, exterior, cement, gypsum,
water resistant, fire resistant, etc. Fire-Shield,
Sound Break, Shaft liner, X

5. Type of fasteners, size, spacing and depth,
etc.

6. Orientation of materials or board: vertical,
horizontal, overlap of joints spacing)

7. Internal  additional parts, particularly
important for rated assemblies: resilient
metal furring channel, U, Z & N spacing
metal, stud type and spacing, cavity fill
material(s)

8. Check for back to back penetrations: outlets;
boxes; cabinets, etc.

9. Rated openings: Door, windows, shutters,
etc.: design #s; label matches design#; parts
are compatible with listing and rating of
assembly; closers; reveals; opening/closing
force; latching; etc.

10. Other
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Req.

'"z e:‘h::" Inspection description Inspector’s notes p:)oxc:: 4
|_approval
Y/N Energy Efficiency/envelope Insp.
To ber d before conceall t.
a. Verify materials
i. Type
ii. Size: thickness
ii. U &R values
iv. Infiltration protection method: putties;
weather-striping; door & window
specifications and  manufacturer's
instructions;  ductwork wrap and
sealing; infiltration wraps
b. Equipment efficiency: furnace/AC
unit;  water heater; humidifier;
dehumidifier; etc. manufacturer's
plate to match spec & installation in
accordance  with  manufacturer's
installation instruction (check
against listing)
Y/N Building Services Equipment Systems

inspections:

Electrical
Plumbing
Sanitary
Water Supplies
Subsurface & surface water disposal
Specialty
Mechanical
Heating
Ventilation
. Exhaust
. Cooling
. Fire Protection Systems
Rough ......
Progressive .....
. Final/operative inspections to verify that
Equipment
e Materials (pipe, conduit, duct, etc.)
e Methods of installation
e Fixtures
are installed in accordance with the approved
construction documents, listings, manufacturer’s
installation instructions and that all tests
required have been conducted

WO NOUVAWNE

==
o

= oe e =
w N
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Req.
inspection
for this
approval

Inspection description

Inspector’s notes.

OK to
proceed

Y/N

Other inspections required by Bldg.

Official based on project scope

1
2.

Accessibility - exterior & interior

Special Inspections - reports & records of
findings and sequence of corrections, etc.
Industrialized units - transportation
damage, unit matching approval, site
completion work, tests, etc.

Roof assemblies - design details,
installation of underlayment/sub-base &
exposed surface, fastening, wind exposed
edge detail....installed in accordance with
manufacturer’s installation instructions and
approved construction docs

Weather - exposed other surfaces

Egress systems - width and height
clearances, door swings, posting of occupant
loads, and adequacy of elements in means of
egress system, assembly seating, lighting of
the path of travel, exit signs, etc.

Special conditions for occupancies listed
in Chapter 4 - High rise and underground
buildings,  special amusement, HPM,
institutional, atriums, covered malls, parking-
storage-hazardous material containment
buildings

Revised July 10, 2012
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Section 108 -
Inspection
Process

108.6 - Inspections, Observation of
Violations, Unsafe Conditions, or Serious
Hazards

108.7 - Building Official Determination of
Noncompliance

108.8 - Acceptance, Performance, and
Operational Testing

108.9 - Posting of Occupant and Structural

Loads
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Owner Compliance Options Matrix

Inspections: Process for Non Compliant work with approved construction documents

(Observation of violations, unsafe conditions and serious hazards.)

When any inspector determines that the construction, installation, testing, equipment, materials or methods used,
are contrary to what has been shown on the approved construction documents or specifications, the following

process of options shall proceed per OBC 108.6.1 and 108.7 by the Building Official:

Option A

(OBC 108.6.1.1.1.1)

Option B

(OBC 108.6.1.1.1.2)

Option C (0BC
108.6.1.1.1.3,108.6.1.4, 108.7)

Item of non compliance is to
be corrected on the site:

On-site representative indicates

that approved construction

docs/specs will be revised per
OBC 107.4.2 to match work:

Item of non compliance will not

be brought into compliance/
corrected:

Step 1.
A notation shall be made in the
on-site inspection record and
inspector’s log. (OBC 108.6.1.2)

(Notations for both shall indicate
inspectors name, date, inspection type,
items of noncompliance, option chosen
and compliance/follow-up inspection
dates.)

Step 1.

The inspector shall ask when the
building department should expect the
revisions and a notation on the on-site
inspection record and inspectors log
will be made by the inspector. The
Building Official shall be contacted with
the change indication and when the
building department will receive the
revisions.

Step 1.
A notation shall be made in the on-
site inspection record (108.6.1.2) and
inspectors log, and, inspectors will
contact the Building official and
explain the nature of the change.

Step 2.
Indicate whether a follow-up
inspection to verify the correction
is necessary and communicate this
to the owner's on-site
representative.

Step 2.

When revisions to the plan approval are
required, it is necessary for the owner
and/or the owner’s
representative/designer  to  submit
revisions in writing (written description,
revised construction documents and/or
specifications defining these changes).

Step 2.
The Building Official shall determine
if an adjudication order (either a
notice of violation or stop work type)
is to be written.

Step 3.
Indicate to the on-site
representative when the

department must be contacted
when the correction has been
made so a follow-up inspection
may be scheduled to verify
satisfactory inspection of the
correction.

Step 3.
The Plan Examiner will review the
changes to determine compliance.

Step 3.
If an order is to be written, the
building official shall contact the
inspector who will write and give a
report on the specifics of the issue.
The building official shall issue an
order per OBC 109 to the owner.

Step 4.

Once approved, the revisions will be
sent to the site, and copies will be
attached to the on-site and in-house
set of plans. Inspections will then be
done to determine compliance with the
modified  construction  documents
and/or specifications.

Step 4.
If the Building official determines an
order is unnecessary, the inspector
shall be informed of the Building
official’s determination. The inspector
shall note the reason in the
inspection record.
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109.1 - Adjudication Orders,

Required
Section 109 - 109.2 - Response to Orders
Orders,
Vldatlon?ﬁ a.nd 109.3 - Prosecution and
Unsafe Buildings Penalties

109.4 - Unsafe Buildings




@ Clearly identify the rules
violated

Section 109.1- Indicate what is
Adjudication . necessary to change to
Orders Required comply

. Include notice




Section 110 -
Appeals

110.1 - Hearing
and Rights of
Appeal, Local

Board of
Building
Appeals




Communicating

Completion

oSection 111 -
Certificate of
Occupancy,
Certificate of
Completion




Section 111 -
Certificate of
Occupancy and
Certificate of
Completion

VA

K
HHHE

-

=

111.1 - Approval Required to Occupy

111.2 - Certificate Issued

111.3 - Validity of a Certificate of Occupancy
or Certificate of Completion

111.4 - Existing Buildings

111.5 - Connection of Service Utilities

111.6 - Temporary Connection of Service

Utilities

155




Unique
Ohio

Processes

o Section 112 - Changes to
the Code

oSection 113 -
Industrialized Units

o Section 114 - Products
and Materials

oSection 115 - Board
Committees




Section 112 -
Changestothe
Code

112.1 - Code
Change Petition
Process

112.2 -Changes to
the Codes and
Code Enforcement




113.1 - Industrialized Units

Section 113 - 113.2 - Definitions
Industrialized
Units 113.3 - Application

113.4 - Evaluation




113.5 - Approval

113.6 - Inspections, Board

Section 113 - Insignias, and Shipping Reports
Industrialized
Units 113.7 - Manufacturer

Responsibility

113.8 - Fees




Section 114 -
Products and
Materials

1141 - General

114.2 - Definitions

114.3 - Building Official Approval Process

114 .4 - Process for Board-Recognition of
“Accreditation Bodies”, “Conformity Assessment

Bodies”, and “Industry Trade Association
Certification Programs”
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Section 115 -

Board
Committees

115.1 - Meetings

115.2 - Notices

115.3 - Rules

115.4 - Board Committees and
Duties




Any Questions?




OHIO BOARD OF BUILDING STANDARDS

2011 OBC Building Department Resource

Package Index

0-1 Introduction -2011 OBC Building Department Resource Package

0-2 2011 OBC Chapter 1 with Commentary
(Refer to OBBS website ‘Codes Tab'. Refer to the OBC Chapter One Commentary under the
Non- Residential Building Codes Heading.

1-1 Building Department Processes Flow Chart

1-2 Application for Plan Approval 107.2

2-0 Plan review process

2-1 Plan Examination Check List 107.4-5

2-2 Document Examination Review Record and Report 107.5-6
2-3 Certificate of Plan Approval 105.5

2-4 Project Permit Sign Off Sheet 105.5

3-1 Adjudication Order Process Flow Chart

3-2 Adjudication Order 109.1

3-3 Notification Letter to Board of Appeals-[Non Reqd]-New
4-1 Required Inspections Check List 108.2

4-2 On Site Inspection Record 108.5

4-3 Owner Compliance Options Matrix 108.6.1, 108.7

4-4 Inspector Report to Building Official 108.7

4-5 Contractor Test Completion Certifications for Plumbing Systems 108.8
4-6 Notice of Recommended Change- New

5-1 Certificate of Occupancy 111.1

5-2 Time Limited Certificate of Occupancy Process 110.1.5

5-3 Posted Occupant Load Sign 1004.3

5-4 Type A Family Daycare Required Inspection Standard 101.2 Ex.5
5-5 Posted Live Load Placard 3403.3.1

Revised: 7/6/15
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2011 OBC Building Department Resource Package

Through out Ohio, Building department personnel have developed various departmental forms,
procedures, and policies to assist with their enforcement responsibilities and to communicate with
office and field staff and the constituents that they serve.

Many newly formed departments have struggled at times developing these forms or have not
implemented forms that the Board requires as basic vehicles of communication. The lack of and
multiple variations of department forms has made enforcement inconsistent in the State of Ohio.

Though great strides have been made, the Board of Building Standards has identified the need to
correct these issues and ensure uniformity of all building department operations. Board staff, along
with the assistance of many contributing building officials, has developed this Building Department
Resource Package as a first step toward ensuring uniform enforcement throughout the State of all
of the building departments the Board certifies. The intent of this Building Department Resource
Package is to provide Certified Building Officials with the tools needed to implement consistent
building department administration.

The Building Department Resource Package is to be used to either revise or replace current
department forms. The adoption of these forms can easily be incorporated by amending the
headers, footers and other locations within the forms with the specific department identification
information. All modifiable forms are produced in a ‘Word" software format for easy modification.
Reference documents included in the package can be read with ‘Adobe’ software.

The Building Department Resource Package will be made available on the Board of Building
Standards website. If you have questions or feedback to this package, please contact the Board of
Building Standards for the inquiry. Any modifications required to the Building Department
Resource Package in the future will be posted on the OBBS website for downloads to update your
forms.

June 2012
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Building Department Process Flow Chart
BBS Form 1-1

165




LDING

s

Building Department Processes Flow Chart

Application
for Plan

Approval

Submitted

Construction
Documents

Submitted to
Bldg. Dept.

1
106.1, 106.2, 107.2

Project Status Tracking
and Auditing Begun

2:
4.2.1, 105.3, 105.4, 107.3

Construction
Documents
Reviewed Within
30 Days

Items of

No.

v

Approval:

- Plan Approval Certificate Issued (Phased,
Conditional, etc.) and Posted

- List of Required Inspections Provided

- Approved Documents On-site

- Certificate of Plans Approval Posted

10:

107.5.2,107.7, 108.2

105.1.1-105.1.5, 105.2, 105.5, 107.5.1,

Non-compliance

Process A
Selected By

Building 107-6-1ﬁ
Official

Inform Owner/

Rep. of Items of

6: Non-compliance
Item(s) of
N Non-complaince YeSs—

¢ < Resubmitted
Adjudication Order 8:
Issued by CBO 106.3, 107.4.2, 109.2

More
Than Two
Extensions Requested

Work
Begun Within 12
Months

Is
This First
Extension
Requested?
(10 Days Prior to
Expiration)

1053

Approval Expires

(10 Days Prior to
Expiration)

12

Adjudication
Order Issued by CBO

14:
109.1

Work
Suspended for 6
Months

Miscellaneous Building Department Processes

Additional
Ye

Inspection
Called For

20:
107.7,108.1, 108.4, 108.5

Adjudication/Stop
Work Order Issued

by CBO

21:
109.1

Inform Owner/
Rep. of Items of
Non-compliance

To Adjudication
Order Process

23:
108.6

Notation Made in
On-site Inspection
Record/Inspector
Log
26:

Work to be
Brought Into
Conformance with
Approved Construction
Documents

Yes—

Notation Made in
On-site Inspection
Record/ Inspector Log;
Inform Building Official

30:
108.6.1

Construction
Documents
Prepared/

Modified

L_Ye

33:
106.3, 107.4.2, o
108.6.1.1.2 Bun_dl_ng
Official
Determination of

Inspection
Needed

Request for
Certificate of
Occupancy

Fire Service or
Other Report

- Existing Bldg.
- Time-Limited
- Partial

Work
Conforms to
Approved Construction
Documents

No,

41
111.1.4,111.1.5,111.2

Inspector
Observation

Complaint
Received

Process
Selected By
Building
Official

y.Vv

CBO Gathers Information —

Examines Records,
Cause Inspection

to be Made, Etc.

Inform Owner/
Rep. of Items of
Non-compliance

27:

108.6.2
108.6.3
108.6.4

44:

Notation Made in
On-site Inspection
Record/ Inspector Log;
Inform Building Official

Building
Official
Determination of
Non-
compliance

Building
Official
Determination of

- No Further Action
- Issue Certificate of
Occupancy

Adjudication /Stop
Work Order Issued
by CBO

108.7,109.4

Stop Work/
Adjudication Order
Issued by CBO

100.1

To Adjudication
Order Process

47:
111.3,111.4

Notation Made in

To Adjudication
Order Process

On-site Inspection
Record/Inspector

Non-
compliance

Adjudication/Stop
Work Order Issued 34:
by CBO 108.7

To Adjudication
Order Process

36:
109.1

r
|
|
|
|
|
|
|
|
|
|
|
|

Log & Follow-up
Inspections to be
Made

35:
108.5

Certificate of Occupancy lssued
Including Special Conditions,
Conditions of Approval, Variances, Etc.

37: Friday, June 29, 2012

111.1,111.2,111.3,111.4



Application for Plan Approval
BBS Form 1-2
OBC 107.2
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LOGO MY JURISDICTION

HERE APPLICATION FOR NON RESIDENTIAL PLAN APPROVAL

must be completed, See instruction sheet for details.

This form is also available at www.MYJURISDICTION.com Submit one application per building or structure; all sections

g SCOPE OF PROJECT: (OBC 107.2.1) A TYPE OF PROJECT: ﬂ PHASED PLAN REVIEW:
Repairs ____ Foundation
___ Building General ~ Sprinkler System __New Building Construction _
___ Mechanical ___ Fire Alarm __ Alteration _
___ Electrical ____ Plumbing ____ Building Addition _
Change of Occupancy _
Request Existing Bldg C of O

4 | APPLICATION RELATED INFORMATION:

= Is this project being submitted as a result of a previous preliminary plan review?

N
o Yes, please provide the preliminary plan review number:
= Is this application being submitted as a result of a Notice of Violation or Adjudication Order that you received?
N
o Yes, please provide the adjudication order number:

5 | PROJECT/BUILDING LOCATION: (OBC 107.2.2)

Building Name Street Address

City/Township Zip Code County
Directions

= Is this project/building located in a flood plain? Yes No

» Has flood plain administrator been contacted for requirements? Yes No

6 | BRIEF DESCRIPTION OF THE SCOPE OF WORK COVERED UNDER THIS APPLICATION: (OBC 107.2.1)

7 | BUILDING OWNER INFORMATION:

Name of

owner Attention:

Street Address City State Zip
Phone No. Fax E-mail

8 | APPLICANT INFORMATION: (Owner or designated representative) (OBC 107.2)

Applicant Attention:
Street Address City State Zip
Phone No. Fax E-mail
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REGISTERED DESIGN Certified Fire protection system designer

9 | PROFESSIONAL INFORMATION: ____Architect ____ Engineer ____(0BC107.4.4)
Registration
Designer /Certificate No.:
Street Address City State Zip
Phone No. Fax E-mail

10 | BUILDING CODE INFORMATION:
(Information applies to construction area in a mixed use groups building, or the entire building if a single use group building)

Current use group(s) Current use group(s) Current use group(s)

Occupancy Description:

GENERAL BUILDING INFORMATION: (The following information applies to the entire building, not just construction area.) (OBC
107.2.3))

*  Building Information:

11

Use group(s)? Mixed use groups? No Yes Separated ~ Non-separated
Construction type? Building height (FT)? No. of stories?
Occupant load? Storage height (FT)? Storage aisle width (FT)?

= List USE GROUP below for mixed use building. »  List Occupancy Type for associated use group below.

=  Fire Protection Systems: (Enter the type of system such as NFPA 13, NFPA 72, etc., if known. Enter “N/A" if not applicable)

Building sprinkler system? Sprinkler demand @ base of riser (PSI)?
Type 1 hood
Limited area sprinkler system? suppression? In-Rack sprinkler system?
Building fire alarm system? Fire detection system? Smoke detection system?
12 | CERTIFICATION: (OBC 107.2.5) 14 | THE AREA BELOW IS FOR OFFICIAL USE ONLY:
I certify that I am the Owner Owner Authorized Agent
All information contained in this application is true, accurate, and complete to Datereceived _ Appl-Nou
the best of my knowledge. All official correspondence in connection with this Check No.: Verification #

application should be sent to my attention at the address shown above. Processed by: _ Wakin __ Mailin

Signature
Print Name: Date

“An Equal Opportunity Employer and Service Provider”
Notes:

This area is designated for the incorporation of fee schedules as established by the locally adopted fee schedule as indicated per Ohio
Building Code Section 115.1.
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DIRECTIONS FOR COMPLETING MY JURISDICTION APPLICATION FOR BUILDING PLAN APPROVAL

In accordance with Ohio Administrative Code (OAC) Chapter 4101:1-1-01, pursuant to Ohio Revised Code (ORC) Section
3791.04, before beginning the construction, erection or manufacture of any building for which construction documents
are required, the owner shall submit (two or more) copies of construction drawings to this division for approval. The
construction documents shall be accompanied with the application form and attached (scope / fees) worksheets. The
construction documents shall be prepared by a registered design professional pursuant to OAC 4101:1-1-01. An
examination and inspection fee will be assessed at the time of submittal as outlined in OAC 4101:1-1-01.

Application Directions: Complete page one of the application and attached worksheets as outlined below. All
boxes, 1 through 14, must be completed in full or the application will be returned. Send this completed form along
with all required documents to (“My Jurisdiction Building Department” and full address.")

1.

10.

11.

12.

13.
14.

SCOPE OF PROJECT: Check all the boxes that apply to the scope of work proposed in this project. Every scope of
work checked must be accompanied with the appropriate fees. Without establishing the proper scope of work, the
division will be unable to establish the inspection schedule for the project. Please note that "Building General" refers
to all “general trade” work in the building including ceiling panels/grids, non-loadbearing partitions, flooring, etc,
NOT just structural loadbearing components of the building.

TYPE OF PROJECT: Check one of the types of projects from the list.

PHASED PLAN REVIEW: If you are applying for a phased plan approval, check all phases of the plan reviews that are
applicable to this project. The plans examiner will review your plans according to the phased schedule. If you are not
applying for a phased plan review, leave all boxes blank.

APPLICATION RELATED INFORMATION: Answer each of the questions in this block and provide additional
information accordingly. Complete answers to the questions will help the division process and review the project
accurately.

PROJECT/BUILDING LOCATION: Please provide complete information identifying the location of the building where
the construction or renovation will occur. This will help the division determine the proper jurisdiction for the project.
BRIEF DESCRIPTION OF THE SCOPE OF WORK COVERED UNDER THIS APPLICATION: Please provide a brief
description of the scope of work. Please include the names of the areas or rooms affected by the construction when
only a portion of building is covered under the permit application. The description provided will be shown on your
certificate of use and occupancy.

BUILDING OWNER INFORMATION: Please provide complete answers to each item. If the building is owned by a
corporation, please provide the name of the corporation and identify a contact person in the section called
"Attention.”.

APPLICANT INFORMATION: Provide complete information. All project correspondences will be directed to the
project applicant.

DESIGNER INFORMATION: Section 106.2 of the Ohio Building Code requires that the design professional be
identified including the design professional’s Ohio registration number.

BUILDING CODE INFORMATION: Information provided applies to the construction area in a mixed use groups
building, or the entire building if it is a single use group building. For change of occupancy, the term “Current use
group” refers to the approved use group under the previous occupancy. For information concerning the term
“Proposed use group”, please refer to Chapters 3 and 6 of Ohio Building Code for the proper classification.
GENERAL BUILDING INFORMATION: The information provided applies to the entire building and is not limited to
the construction area. Even when the proposed project is a partial building renovation or a building addition, the
information for the entire building is required. The information provided will be shown on your certificate of use and
occupancy in accordance with section 111 of the Ohio Building Code.

APPLICATION FEES: Please check one of the preferred payment methods and provide the square footage or linear
footage of the areas affected by the construction. Please refer to the Fees Worksheet in this package for more details.
CERTIFICATION: The application cannot be processed if this section is not complete.

OFFICE USE ONLY: This section is reserved for our office use only. Please do not mark in this area.

Once the plans have been examined and approved, a Certificate of Plan Approval will be issued to the owner along with two

sets of construction documents. One of the sets of construction documents must remain at the job site at all times during
construction pursuant to OAC 4101:1-1-01. Inspections can be obtained from the (My Jurisdiction Building Department
phone number) by calling the dispatch center at least one day prior to the inspection. The dispatch phone number Is (My
Jurisdiction Building Department phone number). Once all inspections have been obtained a final Certificate of Occupan
will be issued pursuant to OAC 4101:1-1-01.
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Work Sheet for Phased Plan Approval

1. Project location and applicant information:

Building address: County:
Designer: Phone No.:
Address: Fax No:

E-mail:

2. Check the type of work:
O New Construction [0 Alterations [ Change of Occupancy [0 Building Additions

Use group(s): Construction type:

3. Phase of plan approval requested: (Please indicate all applicable phases you are requesting)
O Building footing and foundation:

o Site plan showing the location of the building in relation to the property lines, public streets, and/or adjacent
buildings,

Building footing and foundation plan showing the depth, section, and all structural design data,

Building floor plan showing the use occupancy and construction type classification, building area, building
height, number of story, means of egress, required fire rated wall locations, etc.,

Soil investigation report if required by section 1802 OBC.

Special inspections statement for footing and foundation if required by section 1704 OBC.

O Building slab and perimeter insulation:

0 All documents required for building footing and foundation phase,

0 Building slab and perimeter insulation details,

o Underground utilities including electrical, water, gas, sewer, and fire protection lines and construction details,
0 Building energy conservation reports per 1301 OBC for new building constructions,

O Building shell:

All documents required for building footing, foundation, and slab and perimeter insulation,

Construction details for exterior wall, load bearing and non-load bearing walls, including the required fire
resistance rating wall construction details,

Roof truss and/or floor truss shop drawings,

Roof construction details,

Electrical service and wiring for exterior walls and required means of egress lightings,

O Building interior partitions:
0 All documents required for building footing, foundation, and slab and perimeter insulation, and building shell,
o Construction details for all interior partitions including the required fire resistance rating wall construction

details,
0 Electrical, plumbing, and/or mechanical drawings if the finishes of interior partitions are a part of the request.

O Building systems:
0 All documents required for building footing, foundation, and slab and perimeter insulation, and building shell,
and interior partitions,

o Construction drawings and details for building system such as electrical, plumbing, mechanical, fire protection
systems separately if desired.

o O

o O

O O

O O O

O Other type of phased approvals: Please attach additional sheet(s) to explain.
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Plan Review Process
BBS Form 2-0




Ohio Board of Building Standards
Plan Review Process

Applicant submits application for plan approval of construction
documents.

Approval vs. Permit

The term “Approval” is a term used in the Ohio Revised Code section
3791.04 to describe the action taken by the building department after plans,
drawings, specifications, and other data have been reviewed and
determined to be in compliance with the rules of the board. This “Approval”
of plans is a “license” to build in accordance with the approved plans.

In its administrative rules, the Board has further defined the “Approval”
process and the different types of approvals in OBC section 105 and defines
the term “Approved” in OBC Chapter 2, Definitions, as follows: “Determined
to be in compliance by the authority having jurisdiction in accordance with
the rules of the board”. Upon approval of the construction documents, the
building official is required to furnish a “Certificate of Plan Approval” to the
owner in accordance with OBC section 105.5.

In contrast to an "Approval”, model building codes and many local Ohio
jurisdictions use the term “Building Permit”. These terms are often used
interchangeably, creating confusion and misunderstandings. The term
“Building Permit”, while not used or defined in the rules of the BBS, is
generally used to identify the whole collection of approvals needed in a
jurisdiction before construction is allowed to begin, the “Certificate of Plan
Approval” being only one of the required approvals. Other such approvals
could be zoning approval, architectural review board approval, fire
department approval, etc. Once all approvals are granted, then the
“Building Permit” is issued.
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Step 1: Cursory Review/Familiarize yourself with the project

- Examine application for scope of project
(i.e. new construction, change of use, alteration, addition,
etc.)
- Determine applicability of code
(OBC 101.2,102.10 and 102.11)
- Determine type of review required
(i.e. foundation, structural, architectural, mechanical,
plumbing, electrical, fire protection)

Step 2: Verify if other agency/ department approvals/determinations are
required

- Local fire department involvement in plan review (OBC 106.1.2,
item #5)

- State Fire Marshal approval of fireworks buildings (OBC 106.1.2,
item #3)

- BBS approval of Industrialized Units (OBC 106.1.2(1))

- Ohio Department of Health approval of swimming pools (OBC
106.1.2, item #2), private water supplies (OPC 601.1), and private
sewage disposal systems (OPC 701.1)

- Ohio Environmental Protection Agency approval if no connection
to public sanitary sewer (OPC 701.2 and 701.4) and for gray water
re-use systems (OPC 301.3, exception 1)

- Flood plain administrator determination (OBC 1612.3)

- Ohio Department of Rehab and Corrections preliminary approval
for Jails, workhouses, or municipal lockups (OBC 106.1.2, item
#6)

Step 3: Determine adequacy of construction documents for review (OBC
107.4)

-Use OBC 106.1.1 as your general guide for construction document
contents

-Use NFPA standard checklists for minimum information necessary
to perform fire protection working plan reviews (NFPA 13-2010
section 22.1.3 and NFPA 72-2010 section A10.18.1.2)
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-Only ask for information necessary to perform plan review as
determined by scope of project - this differs for each project

-Ensure that adequate detail and documentation is provided so
that inspectors can perform their jobs.

-Keep in mind: Construction documents (bid set) vs. Shop or
Working Drawings (prepared by successful bidder)

Step 4: Identify who is taking responsibility for construction documents
(OBC 107.4.3)

-Ohio Seal Law (Ohio Revised Code 3791.04 and OBC 106.2.1
requires construction documents to bear the seal of a registered
design professional)

Important Exceptions to 106.2.1:

- Exception #3 - Fire protection system designs submitted
under the signature of an individual certified in accordance
with OBC 107.4.4

e Fire protection system documents are required
to be submitted by either a registered design
professional or a BBS certified fire protection
system designer...not both.

e The BBS certifies three different categories of
fire protection system designers:

0 Automatic Sprinkler System Designers
0 Fire Alarm System Designers
0 Special Hazard System Designers

e Alist of BBS certified designers is maintained
on the BBS website for verification of
certification status and BBS certification
number.
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Step 5:

- Exception #5 - Where the building official determines that
the proposed work does not involve “technical design
analysis”

e The BBS staff has issued memos and newsletters
offering opinions that "pre-engineered” fire
protection systems do not involve technical design
analysis. Therefore, a seal is not required and a
certified fire protection system designer is not
required to sign the documents.

Check plans for compliance with applicable code sections and

manufacturers installation instructions.

-Review all provisions of the codes and determine applicability on a
project by project basis

- Use checklists to ensure impartiality and consistency in plan review

- Review as much information as submittal will allow

- If it would help, use highlighters to mark up different systems

-For construction documents sealed by a registered design professional or

Step 6:

submitted under the signature of a BBS certified fire protection system
designer, the construction documents may only be reviewed to the
extent necessary to determine compliance with prescriptive sections of
the code. In other words, calculations involving technical design analysis
may not be critiqued except for design assumptions. If you happen to
notice obvious technical errors that could affect safety, of course, you
should notify the design professional as a professional courtesy only.

Identify any discrepancies and areas of perceived non-compliance.
Plan examiners should identify perceived areas of noncompliance by
using correction sheets or another form of documented

communication approved by the building official

Code sections are required to be cited on correction sheets
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- Remember, the plan examiner is not the designer...be careful to not
take on the liability of that role.
0 Do not provide or suggest design solutions
0 Do not mark up or correct construction documents

- Prepare a complete list of discrepancies rather than multiple lists
(again, review as much information as submittal will allow)

- When reviewing re-submittals, limit the review only to the items on the
correction lists previously issued. Do not re-review the project, starting
the plan review process from the beginning. (OBC 107.4.2)

Step 7: Communicate your findings to the building official.

Step 8: The building official may ask you to communicate any discrepancies
between code and construction documents with the submitter. If so, follow
the steps below. In some cases, the building official may choose to issue an
adjudication order or may choose to communicate directly with the
submitter, ending your involvement.

-Notify owner of discrepancies and applicable code sections (preferably in
writing)

-Ask submitter how discrepancies will be resolved. Two options:
-Revise drawings, or
-Refer to building official for determination of noncompliance

- Keep records of communication identifying how submitter plans to
resolve outstanding issues (create and keep phone conversation records
or e-mail correspondence with your plan review records)

Step 9: Communicate the submitter’s intentions to the building official.

-Building official will then decide whether to issue an order or an approval
(or both) to the owner and the owner’s representative
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Plan Examination Check List
BBS Form 2-1
OBC 107.4 and 5




PLAN EXAMINATION CHECK LIST (0BcC 107.4, 5)

Typical location of Code Not in N/A Insufficient Notes
information Section compllanc Complianc information
(may be found elsewhere in e e on
construction documents) (add these documents
to (add these
correction to correction
list) list)
Title Sheet
Applicability of Code OBC 101.2
exemptions
Scope of Work OBC 101.2
New
Existing OBC Ch 34
Change of Occupancy OBC 3408
Alteration OBC 3404
Addition OBC 3403
Occupancy OBC 302.1
Single Occupancy
Mixed Occupancy OBC 508
Accessory Occupancy OBC 508.2
Non —separated OBC 508.3
Separated OBC 508.4
Incidental Accessory OBC 508.2.5

Occupancies

Special Use and Occupancy OBCCh 4

High Rise OBC 403
Atrium OBC 404
Combustible storage OBC 413
Hazardous Materials OBC 307.1,
storage 414
I-2 OBC 407
I-3 OBC 408
Garage OBC 406
Covered Mall OBC 402
Height and Area OBCCh5
Unlimited Area OBC 507
Type of Construction OBCCh6
Sprinkler system OBC 506.3,
507.3, or
903
List of Special Inspections OBC Ch 17,
1705,
106.1.1.2
Swimming pool OBC 3109 &
106.1.2(2)
Method of demonstrating OBC Ch 13
energy conservation regts
Site Plan
Building Separation OBCCh7
Distance/Location on Lot
Exterior wall fire resistance OBC 705.5,
rating T601, 602
Allowable Area OBC T503
Increase for street OBC 506.2
frontage
Increase for sprinkler OBC 506.3
Finish grade OBC 1804.3
Site Accessibility OBC 1104,
1106
Signage OBC 1110
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Typical location of Code Section | In Not in N/A Insufficient Notes
information compliance Compliance information
(may be found elsewhere in (add these on
construction documents) to documents
correction (add these
list) to correction
list)
Footing and Foundation
Plan
Fire Walls OBC 706
Fire Barriers OBC 707
Depth of Footing OBC 1809.4
Soil Type OBC 1803.5.1
Assumed Design Soil Bearing | OBC 1806
Pressure
Soil Test Reports OBC 1803.6
Design Loads OBC 1603
Live Loads/Dead Loads OBC
1607/1606
Snow Load OBC 1608
Wind Load OBC 1609
Seismic Design Category OBC 1613.5.6
Foundation Construction OBCCh 18
Details
Materials OBC 1809
Strength of Concrete OBC
1807.1.6.2
Reinforcement OBC
1807.1.6.2
Sill anchorage OBC 2308.3.3
Perimeter Insulation OBC Ch 13
Underground OBC 1805.3.3,
utilities/foundation OoMC 302.1,
penetrations OPC 305.5
Flood plain/Flood loads OBC 1804.4,
1603.1.7 and
1612
Excavation, Fill and OBC 1804
Drainage
Structural Plan
Wood Frame OBC Ch 23
Wall bracing OBC 2308.9.3
Wall sheathing OBC 2308.12.5
Anchor bolts OBC 2308.6
Steel Frame OBC Ch 22
Masonry OBCCh 21
Reinforcement OBC 2103.13
Mortar OBC 2103.8
Concrete OBC Ch 19
Weight of HVAC equipment OBC 1606.2
Roof Framing Plan
Truss drawings OBC 2210.3.2,
2303.4
Nail plan or detail OBC 2304.9
3
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Typical location of Code Section | In Not in N/A Insufficient Notes
information compliance Complianc information
(may be found elsewhere in e on
construction documents) (add these documents
to (add these to
correction correction
list) list)
Architectural Floor Plan
Means of Egress OBC Ch 10
Occupant load OBC 1004
verification
Travel distance OBC 1016
Dead end corridors OBC 1018.4
Number of exits OBC 1015
and 1021
Size of exits OBC 1005
Arrangement of exits OBC 1016
Stairways OBC 1009
Risers and treads OBC 1009.4
Door hardware OBC 1008
Exit lights OBC 1006
Exit signs OBC 1011
Guards OBC 1013
Handrails OBC 1012
Elevators OBC 1007,
1104, & Ch 30
Machine room OBC 3006
Nothing in hoistway, unless OBC 3004.4
dedicated to elevator
Minimum room dimensions OBC 1208
Accessibility OBC Ch11,
ADAAG, and
ANSIA117.1
Plumbing fixtures OBC T2902.1
and OPC
T403.1
Fire Resistance OBCCh7
Penetration fire stopping OBC713 &
details 716
Fire resistance of structural OBC T601 &
members 704
Shaft enclosures OBC70731&
708
Fire partitions OBC 709
Smoke barriers/partitions OBC 710/711
Elevations
Insulation OBC Ch 13
Exterior weather protection OBC 1405 &
1503
Roof coverings OBC Ch 15
Ice Guard OBC
1507.2.8.2
Interior finishes and ratings OBCCh 8
Walls and ceilings OBC 803
Floors OBC 804
Plastics OBC Ch 26
Doors, windows, and glazing
Fire doors and windows OBC 715
Tempered glazing OBC 2406
Emergency escape windows OBC 1029
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Typical location of Code Section | In Not in N/A Insufficient Notes
information compliance Complianc information
(may be found elsewhere in e on
construction documents) (add these documents
to (add these to
correction correction
list) list)
Energy efficiency OBC Ch 13
Fire protection systems OBCCh9
(also refer to shop drawing
lists below)
Automatic sprinkler system OBC 506.3,
507.3 or 903
Other type of suppression OBC 904 and
T508.2.5
Standpipe OBC 905
Fire alarm OBC 907
Supervision of systems OBC901.6 &
9034
Fire extinghishers OBC 906
Smoke control OBC 909
Smoke and heat vents OBC910
Elevator fire fighters OBC 3003.2
emergency operation and NFPA 72
Mechanical Plans OBC Ch 28
Listing and labeling of OMC 3014
mechanical equipt.
Specific appliance requirements | OMC Ch 9
Location of HVAC equipt. OMC 301.13,
303
Notching and boring OMC 3023
Welding and brazing OMC 313
Proper sizing of HVAC equipt. OMC 312
Minimum efficiency of HVAC OBC Ch 13

equip

Minimum indoor temperature

OBC 1204 and

OMC 309
Non-gas appliance venting OMC 802
Clearance to combustibles OMC 304.9,
308
Access and service space OMC 306
Ducts OMC 603
Size OMC 603.2
Motors and fans OMC 503
Clothes dryer exhaust OMC 504
Maximum length OMC 504.6.4.1
Minimum ventilation levels OBC 1203 and
OMC 403 &
406
Natural or mechanical OBC 1203 and
ventilation required OMC 401.2
Mechanical ventilation rates OMC 403
Smoke and fire dampers OBC 716 and
OMC 607
Plenums OMC 602
Duct detectors OMC 606
Type of kitchen hood OMC 507.2
Hood materials OMC 5074 &
507.5
Hood interlocks OMC 507.2.1.1
Hood capacity OMC 507.13
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Typical location of Code Section In Not in N/A Insufficient Notes
information compliance Compliance information
(may be found elsewhere (add these on
in construction to documents
documents) correction (add these to
list) correction
list)
Hood make-up air OMC 508
Hood suppression OMC 509
Special exhaust systems OMCCh5
Refrigeration quantities OMC 1104
Machinery room OMC 1105 & 1106
Refrigerant piping OMC 1107
Hydronic piping OMC Ch 12
Materials OMC 1202

Piping insulation

OMC 1204 and Ch
13

Elevator hoistway OBC 3004
venting
Boilers Boiler rules (OAC

4101:4) & OMC Ch
10

Gas piping and IFGC

appliances

Listing and labeling of gas | IFGC 301.3

appliances

Combustion air for gas IFGC 304

appliances

Elevation of source for gas | IFGC 305.3

appliances

Access and service space IFGC 306

Clearances IFGC 308

Gas piping IFGC Ch 4
Sizing IFGC 402
Materials IFGC 403
Electrical Bonding IFGC 310.1

CSST IFGC 403.54
Bonding IFGC 310.1.1, NFPA

70, and

Manufacturer’s
instructions

Location of gas piping IFGC 404
Shutoff valves IFGC 409
Regulators IFGC 410
Vents and chimneys for IFGC Ch 5
gas appliances

Specific gas appliances IFGC Ch 6
Gaseous hydrogen IFGCCh 7
Plumbing Plans OBC Ch 29

Connection to sanitary
drainage system

OPC 3013 &701.2

Connection to water
supply

OPC 3014

3" party tested or
certified pipe, fittings,
and components

OPC 3033 & 3034

Physical protection of
piping

OPC 305
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Typical location of Code Section In Not in N/A Insufficient Notes
information compliance Compliance information
(may be found elsewhere (add these on
in construction to documents
documents) correction (add these to
list) correction
list)
Notching and boring OPC 307.2
Welding and brazing OPC 315
Minimum number of OPCT403.1 &
fixtures T2902.1
Water distribution piping OPCCh6
diagram
Materials OPC 605
Sizes OPC 604
Stop valves OPC 606
Backflow OPC 608
Drainage, Waste, and OPCCh7
Venting diagram
Materials OPC 702
Sizes OPC710
Venting method identified | OPC Ch 9
Air Admittance Valve OPC917 &
(AAV) Manufacturer's
Instructions
Storm drainage OPCCh 11
Cleanouts OPC 708
Indirects OPCCh 8
Traps OPC 1002
Interceptors OPC 1003
Electrical Plan OBC Ch 27

Listing of electrical
equipment

OBC 2701.2 & NEC
110.3

Power Riser diagram

Number of services NEC 230.2
Service conductor sizing | NEC 230.23 or
230.31

Service entrance
conductor sizing

NEC 230.42, 310.15

Disconnects

NEC 230.70

Overcurrent protection

NEC 240.4

Conduit size

NEC Chapter 9

Circuit panel schedule

Branch circuit load calcs NEC 220.5

Overcurrent protection NEC 2404
Wiring methods NEC 300
Arc Fault Protection NEC 210.12
Ground Fault Protection NEC 230.95
Grounding details NEC 250
Working space/dedicated NEC 110.26
electrical space
Receptacles NEC 406

Minimum lighting levels

OBC 1205 and 1006

Emergency egress lights

OBC 1006

Exit signs OBC 1011
Motorized equipt NEC 430.101
disconnect

Emergency Systems OBC 2702, NEC 700
Standby System OBC 2702, NEC 701
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Typical location of
information

(may be found elsewhere
in construction
documents)

Code Section

In
compliance

Not in
Compliance
(add these
to
correction
list)

N/A

Insufficient
information
on
documents
(add these
to correction
list)

Notes

Sprinkler System Shop
Drawing Plan

OBC 903 & NFPA 13

Installer certified by SFM 0OBC106.1.1.1
Identify type of system(s) NFPA13: Ch7
Maximum size of system(s) | NFPA 13: 8.2

Occupancy hazard NFPA 13: Ch 5

classification (s)

Design density

NFPA 13:11.23.11

Design area NFPA 13:11.23.1.1
30% added for dry NFPA 13:11.2.3.2.5

system

Water supply OBC903.3.5&

NFPA 13: Ch 23

Flow test data current

NFPA 13: Ch 23

Fire Pump

OBC 913 & NFPA 22

Inside/outside hose
allowance

NFPA 13:11.1.6,
11.231.2, &229

Hydraulic Design Info.
Sign

NFPA 13:24.5

Backflow preventer listed
for Fire Protection

NFPA 13:23.1.8.2

Backflow preventer
pressure loss included in
calcs

NFPA 13:22.1.3

Meter loss included in
calcs

NFPA 13:23.1.7

Water supply > calculated
demand

NFPA 13:23.1.2

Fire Department
Connection (FDC)

OBC 912 & NFPA
13:6.8

Check valve in FDC line

NFPA 13:8.17.24

Check valve on riser

NFPA 13:
8.16.1.1.3.2

Main drain

NFPA 13:8.174.1

Main drain to outside or
acceptable drain

NFPA 13:8.17.4.1

Pressure gage

NFPA13:7.11.1

Inspector’s Test
Connection

NFPA 13:8.17.4.24

Alarms connected to
fire alarm system

NFPA 13: 6.9

Inspectors test connection
discharge to drain or
outside

NFPA 13:8.16.2.6.1

Auxiliary drains

NFPA 13:8.16.2.5

Hose Thread Compatibility | OBC 903.3.6
Local Water Flow Alarm OBC903.4.2 &
NFPA 13:6.9.3
Valves Supervised OBC 903.4
Seismic design applicable? | NFPA 13:9.3
Quick response/residential | OBC 903.3.2

sprinklers
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Typical location of Code Section In Not in N/A Insufficient Notes
information compliance Compliance information
(may be found elsewhere (add these on
in construction to documents
documents) correction (add these
list) to correction
list)

Sprinklers NFPA 13: Ch 8

All areas protected NFPA 13:8.1.1

Concealed spaces

NFPA 13:8.15.1.1

Shafts

NFPA 13:8.15.2

Temperature rating NFPA 13: 8.3.2
Listed for application NFPA 13:8.3
K factor on plans match | NFPA 13:6.2.3

calcs

Minimum pressure

NFPA 13:22.44.10

Spacing NFPA 13: Ch 8
Clearances NFPA 13: Ch 8
Piping NFPA 13: Ch 6
Materials NFPA 13: 6.3
C value match calcs NFPA 13:22.4.3.2
Hangers NFPA 13:9.1

Sizes match those
shown in calcs

NFPA 13:22.4.3.2

Storage Occupancy special
provisions

NFPA 13: Ch 12-20

Contractor's Material &
Test Certificate submitted
after installation

NFPA 13: Fig.
10.10.1 and Fig. 24.1

Fire Alarm System Shop
Drawing Plan

OBC 907 & NFPA 72

Installer certified by SFM OBC106.1.1.1
Single and multiple station | OBC 907.2.11 &
smoke alarms NFPA 72: Ch 29
Identify type of system OBC 907.6.5
monitoring
Protected Premises NPFA 72: Ch 23
(Local)
Remote Station NFPA 72: 26.5
Proprietary NFPA 72: 26.4
Central Station NFPA 72: 26.3
Manual Pull Boxes OBC907.4.2 &
NFPA 72:17.14
Power Supply OBC 907.6.2
Wiring OBC 907.6.1, NFPA
72
Zones OBC 907.6.3
Alarm notification OBC 907.5.2, NFPA
appliances 72: Ch 18, & OBC
Ch11
Detectors NFPA 72:17.5
Record of Completion OBC907.7.2 &
NFPA 72:
Fig.14.6.24
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Typical location of
information

(may be found elsewhere
in construction
documents)

Code Section

In
compliance

Not in
Compliance
(add these
to
correction
list)

N/A

Insufficient
information
on
documents
(add these
to correction
list)

Notes

Wet Chemical Hood

Suppression Shop
Drawing Plan

OBC 904 & NFPA
17A

Installer certified by SFM

0OBC106.1.1.1

Manufacturer's installation
manual (MIM) provided

See notes below
table

Quantity of Agent MIM
Piping MIM
Materials MIM
Diameter MIM
Length MIM
Nozzle MIM
Type MIM
Location MIM
Number MIM
Flow Point value MIM

Appliance shut off

OBC904.3.3 & OMC
507.2.11

Manual actuator OBC904.11.1
Indicators and alarm OBC 904.3.4
system connections
Ventilation system status OMC507.2.1.1
Interlocks OBC 90433 &
OMC507.21.1
Minimum water pressure MIM

(if hybrid system such as
PIRANHA)

If submitter does not provide Wet Chemical Suppression System Manufacturer’s Installation Manual,

you can obtain your own copy as follows:

e Contact Tyco for copies of R102, PIRANHA, Kitchen Knight

o Adam Walker 1-800-526-1079 x 73409 or adamwalker@tycoint.com

e Contact Badger for copies of Range Guard
Keith Curtis 1-800-446-3857 or keith.curtis@badgerfire.com

(0}

10
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Document Examination Review Record and
Report
BBS Form 2-2
OBC 107.5 and 6
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OFFICE OF JURISDICTION 123 Main Street

Full Name, Building Official

DOCUMENT EXAMINATION REVIEW RECORD AND REPORT TO BUILDING OFFICIAL

Plan Examiner

Date of Review

Project Number

Project Description

Item | Code Observed item of non-compliance
# Citation

Action necessary to correct item

*Owner
option#
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(This form can be expanded or reduced based on the humber of items cited.)

OFFICE OF JURISDICTION

Recommended Approval Type by examiner to Building Official (OBC 107.5)

'] Nonconformance approval
1 Conditional approval

"1 Phased approval

1 Annual approval

Notes:
* Non compliance process selected by Owner per OBC 107.6.1.
1.1. The owner will revise the drawings and resubmit to the department.

1.2 The items of noncompliance will not be brought into compliance and will be referred to the building official as indicated in
item 4 below.

4. If the owner or the owner’s representative indicates that the work will not be brought into compliance with the rules of

the board or requests an adjudication order, the plan examiner shall report to the building official in accordance with
section 107.6.2.

107.6.2 Building official determination of noncompliance. The building official shall evaluate the plans examiner’s report and any
reports received from the fire official as described in section 106.1.2 and render a final determination as to whether the items of non-
compliance are to be communicated to the owner in the form of an adjudication order complying with section 109. The building
official shall also determine whether any approvals are possible, and issue the appropriate approval as described in section 105.

Has Fire Official Recommendations (OBC 106.1.2) been received for review and incorporation? Y/N
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Certificate of Plan Approval
BBS Form 2-3
OBC 105.5
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Certificate of Plan Approval (osc 1055
Office of the Building Official (City of, County of...)

Property Address:

Certificate No.

Scope of Project: Description of proposed work

o Proposed New Structure

o Proposed Change of Occupancy
o Proposed Alteration

o Proposed Addition

g Other

Owner Name / Address: (ORC 3791.04)

Scope of Plan Approval: Notes
o Full approval

o Nonconformance approval
o Conditional approval

o Phased approval

Conditions & Variances:

Group(s) Description(s)
Occupancy:
Mixed Use:

o Accessory Occupancies (OBC 508.2) o Separated Mixed Use (OBC 508.4)
o Non-Separated Mixed Use (OBC 508.3) o Combination Sep./Non-Sep. Mixed

Special Provisions: Commodity & Storage
Method

o Unlimited Area o Combustible Storage

o High-Rise o Hazardous Material Storage
o Other

Type of Construction:

Fire Protection Systems: o N/A oRequired o Non-Required
o Sprinkler o Fire Alarm o Standpipe o Other

o NFPA 13 o Manual Pull

o NFPA 13D o Smoke Detection

o NFPA13R o Single-/Multiple-Station Smoke Alarms

o Limited Area

This approval is conditional upon proceeding with construction in accordance with the
approved construction documents.

The building official shall be notified of any changes from the approved construction
documents. Such changes shall be submitted and approved by the building department
prior to their implementation; Sections 105.2, 106, 107.4.2, & 107.6.1 of the Ohio Building
Code. (OBCQ).

The approval is invalid if construction work has not commenced within 12 months. One
extension shall be granted for an additional 12-month period if requested by the owner at
least 10 days in advance of the expiration of the approval and upon payment of a fee not to
exceed $100.00. (OBC 105.3)

If in the course of construction, work is delayed or suspended for more than 6 months, the
approval is invalid. Two extensions shall be granted for 6 months each if requested by the
owner at least 10 days in advance of the expiration of the approval and upon payment of a
fee for each extension of not more than $100.00. (OBC 105.4)

Kitchen Hood System:
o Type I with suppression o Typell

This Certificate is issued pursuant to the provisions of Section 105 and 107 OBC. This
certificate shall be posted (OBC 107.5.2) in a conspicuous location outside of the building
and in the front part of the premises on which, or will be, located the building or equipment
to which the approved plans relate. This Certificate indicates conformance with the
applicable provisions of the OBC and Chapters 3781. And 3791. of the Revised Code.

Approved pursuant to the following edition of the OBC: 195

Building Official Date




SECTION 105 APPROVALS.

105.1 Approvals required. Any owner or authorized agent who intends to construct, enlarge, alter, repair, move, or change the occupancy of a
building or structure, or portion thereof, or to erect, install, enlarge, alter, repair, remove, convert or replace any electrical, gas, mechanical,
plumbing system, other building service equipment, or piping system the installation of which is regulated by this code, or to cause any such work to
be done, shall first make application to the building official and obtain the required approval.

This requirement is based upon section 3791.04 of the Revised Code which states that, “Before entering into a contract for or beginning the construction, erection, or manufacture
of any building to which section 3781.06 of the Revised Code is applicable, including all industrialized units, the owner thereof shall, in addition to any other submission of plans
or drawings, specifications, and data required by law, submit the plans or drawings, specifications, and data prepared for the construction, erection, and equipment thereof, or the
alteration thereof or addition thereto, which plans or drawings, and specifications shall indicate thereon the portions that have been approved pursuant to section 3781.12 of the
Revised Code, for which no further approval shall be required, to the municipal, township, or county building department having jurisdiction if such department has been certified
as provided in division (E) of section 3781.10 of the Revised Code, and if there is no certified municipal, township, or county building department, to the superintendent of the
division of industrial compliance, for approval.

No owner shall proceed with the construction, erection alteration, or equipment of any such building until such plans or drawings, specifications, and data have been so approved,
or the industrialized unit inspected at the point of origin. No plans or specifications shall be approved or inspection approval given unless the building represented thereby would,
if constructed, repaired, erected, or equipped according to the same, comply with Chapters 3781. and 3791. of the Revised Code and any rule made under such chapters.”
This Revised Code section provides the legal framework upon which the assurance of public health and safety is based. It thereby provides the “window” of time during which the
certified building department must perform its construction document review leading to plan approval.

105.1.1  Nonconformance approval. When construction documents are submitted which do not conform with the requirements of the rules of
the board, such documents may be approved by the building official provided such nonconformance is not considered to result in a serious
hazard and the owner or owner’s representative subsequently submits revised construction documents showing evidence of compliance with the
applicable provisions of the rules of the board. In the event such construction documents are not received within thirty days, the building official
shall issue an adjudication order revoking the plan approval.

The Building Official may approve constructions documents which do not entirely conform to the OBC as long as any area of non-conformance does not constitute a serious
hazard and the owner or owner’s representative submits revised construction documents or other information missing in the original plan review to bring the construction
documents into compliance with the OBC. This additional information must still be provided to demonstrate compliance with applicable provision of the OBC. The discretionary
authority to issue a plan approval prior to receiving all information cannot be exercised by the building official to circumvent the owner’s obligation under the law to submit
construction documents which must comply with the requirements of the OBC. The situation created by allowing information to be submitted later cannot create a condition
considered a serious hazard and the information must still be submitted and reviewed for compliance. This information must be received within a period of time not to exceed
thirty days. Finally, if not received by the certified building department within thirty days of the initial approval, the Building Official is required to revoke the approval using the
provisions of section 105 to issue an adjudication order.

The determination of whether a structure or component presents a serious hazard is not a subjective exercise. ORC section 3781.06 first defines what “safe” and “sanitary” which
are mirrored in OBC Chapter 2, which offers definitions of “safe”, “sanitary”, and “serious hazard":

Safe: as applied to a building, means free from danger or hazard to the life, safety, health or welfare of persons occupying or frequenting it, or of the public, and from
danger of settlement, movement, disintegration, or collapse, whether such danger arises from the method or materials of its construction or from equipment installed therein,
for the purpose of lighting, heating, the transmission or utilization of electric current, or from its location or otherwise.

Sanitary: as applied to a building, means free from danger or hazard to the health of persons occupying or frequenting it or to that of the public, if such danger arises

from the method or materials of its construction or from any equipment installed therein for the purpose of lighting, heating, ventilating, or plumbing. 196




Serious hazard: a hazard of considerable consequence to safety or health through the design, location, construction, or equipment of a building, or the condition therecf,
which hazard has been established through experience to be of certain or probable consequence, or which can be determined to be, or which is obviously such a hazard.
A serious hazard is “a hazard of considerable consequence to safety or health through the design, location, construction, or equipment of a building”. The first phrase clearly
makes a distinction between a problem that could be construed as having a consequence and one having considerable consequence. These hazards must be established (proved,
demonstrated) through experience (history, data, loss statistics, evidence, etc.) to be of certain or probable consequence (sure, inevitable, unquestionable, certain; not a hazard
that could possibly exist under hypothetical conditions), can be determined (to establish conclusively after investigation) to be, or which is obviously (plain, evident) a serious
hazard.
In the context of this type of construction document approval, a building official may grant this type of approval when conditioned upon receiving complete, code-complying
documentation from the owner. However, this option can only be used when the nonconformance, which prohibited the building official from granting a full approval, does not
involve a serious hazard as defined in the law and the OBC.

105.1.2 _ Conditional approval. When construction documents are submitted which cannot be approved under the other provisions of this rule,
the building official, may at the request of the owner or owner’s representative, issue a conditional plan approval when an objection to any
portion of the construction documents results from conflicting interpretations of the code, or compliance requires only minor modifications to the
building design or construction. No conditional approval shall be issued where the objection is to the application of specific technical
requirements of the code or correction of the objection would cause extensive changes in the building design or construction. A conditional
approval is a conditional license to proceed with construction or materials up to the point where construction or materials objected to by the
agency are to be incorporated into the building. The conditions objected to shall be in writing from the building official which shall be an
adjudication order denying the issuance of a license and may be appealed in accordance with section 3781.19 of the Revised Code. In the absence
of fraud or a serious safety or sanitation hazard, all items previously examined shall be conclusively presumed to comply with Chapters 3781. and
3791. of the Revised Code and the rules of the board. Reexamination of the construction documents shall be limited to those items in the
adjudication order. A conditional plan approval is not a phased plan approval.

This section outlines another option for plan approval which the Building Official has discretionary authority to grant but only if it is requested by the owner or owner’s
representative. This plan approval option is used for those cases that cannot be approved under sections 105.1.1, 105.1.4, or 105.1.5. It is for those issues about which there is a
legitimate disagreement over interpretation of the code. In other words, the specific disagreement over interpretation cannot deal with an issue that is specifically addressed in or
is a specific technical requirement of the OBC.

Because a full approval cannot be granted until the interpretation question is clarified, a project could be delayed. This option allows construction to begin and proceed up to the
point in the project where the issue of objection or disagreement must become part of the work. The assumption is that the issue will be handled as an adjudication order, that it
will be appealed to the board of building appeals having jurisdiction, and that it will be resolved before construction reaches the point at which the item or information must be
incorporated into the work

Further direction is also included in the subparagraph to make it specifically clear that once the objection has been resolved, only the information resubmitted in response to the
resolution of the building department’s objection and adjudication order can be reexamined by the building official’s plan examiner. This prevents reexamination of the entire set
of construction documents given that the construction documents had received conditional plan approval and only a portion was the cause of the objection. When the objection is
resolved through the appeal process, the solution may require plan review of the proposed solution. Such plan review is restricted to the resubmitted documents, if any, and not
any previously reviewed portion of the project because they are conclusively presumed to comply with the OBC.
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105.1.3 _ Previous approvals. This code shall not require changes in the construction documents, construction or designated occupancy of a
structure for which a lawful approval has previously been issued or otherwise lawfully authorized, and the construction of which has been
pursued in good faith within one year of the approval of construction documents. One extension shall be granted for an additional year if
requested by the owner at least ten days in advance of the expiration of the approval and upon payment of any fee not to exceed one hundred
dollars. If, after the start of construction, work is delayed or suspended for more than six months, the approval is invalid. Two extensions shall
be granted for six months if requested by the owner at least ten days in advance of the expiration of the approval and upon payment of any fee
for each extension not to exceed one hundred dollars.

This section of makes clear that once a plan approval is no longer valid (a long delay or pause in construction without proper extension requests) the owner must resubmit
construction documents to the department for review and approval. If the OBC is updated or modified during the delay, that previous plan approval becomes invalid. The plan
review must be performed using the OBC in effect at the time of the resubmission. The owner cannot claim that the project should be reviewed under a previous version of the
OBC that was in effect at the time of the original plan approval. There may or may not be modification required to the construction documents as a result of the resubmission
and plan review.

105.1.4  Phased approval. The building official shall issue an approval for the construction of foundations or any other part of a building,
structure, or building service equipment before the construction documents for the whole building, structure or building service equipment have
been submitted, provided that adequate information and detailed statements have been filed complying with applicable requirements of this
code. The holder of such approval for the foundation or other parts of a building or structure shall proceed at the holder's own risk with the
building operation and without assurance that an approval for the entire structure will be granted. Such approvals shall be issued for various
stages in the sequence of construction provided that all information and data required by the code for that portion of the building or structure
has been submitted. The holder of a phased plan approval may proceed only to the point for which approval has been given.

A fourth plan approval option is described in this paragraph as a phased or partial approval. The language makes it clear that this type of plan approval is compulsory and not
discretionary. A partial plan approval is given for a discrete part, component, or phase of a project. If the building official agrees that a project can be approved in phases, each
portion or phase may receive a separate approval. That approved portion or component can then be constructed (assuming all other jurisdictional approvals have been granted)
up to the point at which the unapproved construction is to be incorporated into the work. Once approval is received for another portion or component of the work, it can be
incorporated into the project. Receiving approval on any one portion or phase does not guarantee further approvals of future submittals or that work can proceed beyond the
scope of the phase or portion approved.

105.1.5  Annual approval. In lieu of an individual approval for each alteration to an existing electrical, gas, mechanical, plumbing, or piping
installation, the building official may issue an annual approval upon application to any person, firm or corporation regularly employing
individuals holding the related board certification in the building, structure or on the premises owned or operated by the applicant for the
approval.

105.1.5.1 Annual approval records. The person to whom an annual approval is issued shall keep a detailed record of alterations made
under such annual approval. The building official shall have access to such records at all times or such records shall be filed with the building
official as designated. These records shall include the applicable construction documents in accordance with section 106.1.

Formerly a provision in section 4101:1-1-27-03 for electrical inspections, the annual approval process was expanded to include electrical, gas, mechanical, or plumbing systems.

The intent was to provide flexibility for large manufacturing facilities, auto production plants, large apartment complexes, or other places where regular equipment changesare
necessary yet provide a mechanism to assure that the work is code compliant, maintain accountability, and allow for independent verification. 198




105.2 Validity of approval. The construction, erection, and alteration of a building, and any addition thereto, and the equipment and maintenance
thereof, shall conform to required plans which have been approved by the building official, except for minor deviations which do not involve a
violation of the rules of the board. In the absence of fraud or a serious safety or sanitation hazard, any structure built in accordance with approved
plans shall be conclusively presumed to comply with Chapters 3781. and 3791. of the Revised Code and the rules of the board.

Conformity to the approved construction documents, the “plans”, is a fundamental requirement of the enforcement process and applies to new construction, additions to existing
structures, building equipment, and building maintenance. Maintenance must be done to keep a building as it was originally approved. Any building so constructed, added to,
equipped, and maintained (according to the approved “plans”) is conclusively (settled, final, decisively) presumed (constituting reasonable evidence, accepted) to comply with the
revised code and the OBC. This language mirrors that found in 3791.04(D) of the ORC.

Exception: Industrialized units shall be constructed to conform to the plans approved by the board.

Because the intent of the industrialized unit (IU) regulations is to permit them to be used anywhere in Ohio, a system was developed to assure that IUs were built conform to the
OBC. This process is described in section 113 of the OBC and 3781.10, 3781.102, 3781.11 ORC. Because the construction documents are approved prior to shipping into Ohio
and are, by definition, of closed construction, all IUs must have construction documents submitted to the Board for review and approval. This is true for all IUs, even one-, two-,

and three-family units. Unlike site built one-, two-, and three-family dwellings, IUs are not exempt from this plan review and inspection process.

105.3 Expiration. The approval of plans or drawings and specifications or data in accordance with this rule is invalid if construction, erection,
alteration, or other work upon the building has not commenced within twelve months of the approval of the plans or drawings and specifications.

Receiving plan approvals from a certified building department is not the end of the process; more realistically it is simply the end of the beginning of the process. Besides the
required inspections and issuance of a certificate of occupancy, there is a building department responsibility between plan approval and start of construction. If a plan approval
(full, conditional, partial, etc.) is granted, there are several “clocks” that start ticking, one for start of construction and one for delays in construction. Both time periods have an
impact on the plan approval.

One extension shall be granted for an additional twelve-month period if requested by the owner at least ten days in advance of the expiration of the
approval and upon payment of a fee not to exceed one hundred dollars.

If construction does not begin within one year after the approval, the owner has, in effect, invalidated the plan approval. It is a violation of the OBC and the ORC (3791.04) to
begin construction without a valid plan approval. An owner may request that the plan approval be considered valid for an additional year if the request is made at least ten days
before the original year of approval has elapsed. The responsibility for tracking this one-year time period, the expiration deadline, the deadline for extension lies clearly with the
building department. The development and implementation of administrative systems to monitor these deadlines are the responsibility of the building official. Because continued
requests for extension could bring the unbuilt project close to overlapping the regular cycle of code updates, the code does not permit the granting of more than one extension.
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105.4 Extension. If in the course of construction, work is delayed or suspended for more than six months, the approval of plans or drawings and
specifications or data is invalid. Two extensions shall be granted for six months each if requested by the owner at least ten days in advance of the
expiration of the approval and upon payment of a fee for each extension of not more than one hundred dollars.

The second important time period for a construction project is the measurement of the length of any delay in or suspension of construction once work on a project has begun. If a
delay occurs during the construction of a project or if construction is suspended for more than six months, the owner has invalidated the plan approval. It is the building
department, as the administrative enforcement agency, that has the responsibility to track the delays or suspensions and enforce these code provisions. Similar to delays in the
start of construction, an owner may request that the plan approval be considered valid for an additional six months if the request is made at least ten days before the original
approval has elapsed due to suspensions of construction activity. Two such extensions are available to an owner.

105.5 Certificate of plan approval. After plans have been approved in accordance with section 107, the building official shall furnish the
owner/applicant a certificate of plan approval.

The approval of construction documents by the building official, outlined in Section 107, is accomplished as specified here. Once any correction items have been addressed,
corrected, or appealed, the building official shall furnish the owner of the work for which documents were approved a certificate of plan approval. This instrument indicates,
within the scope of the OBC, that the owner has a right to perform the work that has been approved.

105.5.1  Content. The form of the certificate shall be as prescribed by the building official and shall show the serial number of the certificate,
the address at which the building or equipment under consideration is or is to be located, the name and address of the owner, the signature of the
building official who issued the certificate, and such other information as is necessary to facilitate and ensure the proper enforcement of the rules
of the board.

The building official is responsible for prescribing this certificate’s form but it must contain the following information:

) An identification, application, or tracking number — it is the building official’s responsibility to set up and maintain a project tracking system within the building
department to monitor projects

) Address of the project site at which the work will be done — facilitate inspection scheduling, issuance of orders, project history and outstanding order research, etc.

. Identification of the owner and owner’s address — Ohio law (3791.04 ORC) is addressed to the owner and not a tenant, renter, contractor, architect, engineer, or other
party.

. Certificate issuer identification — another tracking item is the identification of the building official or designee issuing the certificate of plan approval

) Other information as deemed necessary by the building official.

The intent is to remove as much complexity from the enforcement process as possible yet assure that adequate information is provided to the enforcement agency for proper
enforcement of the OBC.

105.5.2 Duplicate issued upon request. Upon application by the owner, the building official shall issue a duplicate certificate of plan
approval to replace a lost or destroyed original.
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Project Permit Sign off Sheet
BBS Form 2-4
(Includes Plan Approval OBC 105.5)

This form may be used and modified by the political subdivision for the
purposes of tracking all required permits, approvals, signoffs and permissions
granted by the various local regulatory agencies for the development of the
building site with a structure that is approved (In conformance with the
building code) by the building department.

This form does not eliminate, replace or supersede the required certificate of
plan approval that certifies that the building design has been reviewed to be
in compliance with the State of Ohio Building codes.
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Project Permit Sign off Sheet

(OBC 107.2)
City of... County of ..., Ohio

Work shall not proceed until each stage of construction has been verified after inspection and is constructed according to the approved plans.
Note: The Certificate of Plan Approval issued by the building department shall be posted by the owner at the job site per OBC 107.

Date Issued: Permit/ Project No.

Address of Project: Owner Name / Address: (ORC 3791.04)

Plan Approval Certification: Planning and Zoning Approval:

Building Official Signature and Date Planning and Zoning Officer and Date

Engineering Approval: Water Department Approval:

City Engineer Signature and Date Water Superintendent Signature and Date

Health Department Approval: (Plumbing if applicable) || Architectural Review Board Approval:

Health Commissioner Signature and Date Architectural Review Board Chairman Signature and Date

Flood Plain Approval: Fire Department Review: (Approval if required)
Flood Plain Administrator Signature and Date Fire Official Signature and Date
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Adjudication Order Process Flow Chart
BBS Form 3-1
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Adjudication Order Process Flow Chart
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NOTE: Refer to Building Department Processes Flow Chart — Form 1-1
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Adjudication Order
BBS Form 3-2
OBC 109.1
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Office of the Building Official / Name of the Department
123 Main Street
Somewhere, Ohio 43000-0000

Adjudication Order

Ohio Building Code, Section 109

Date: July 1, 2012

Project: Plan Review/Adjudication Order No. 12-07
Fire Alarm/Automatic Detection System at 8888B
Fireman Avenue 43000-0000

Owner/Owner’s Authorized Agent: M.Y. Property / Built to Code, Inc.
(Applicant) 123 Building Avenue
Somewhereville, Oh 43000-7777

In response to your Application for Plan Approval dated 06/27/11, we have reviewed the plans to determine
compliance with the Ohio Building Code. Based on our review, we must deny your request to approve the plans as
submitted. We have found the following items do not conform to the requirements of the rules adopted by the
Ohio Board of Building Standards pursuant to Chapters 3781 and 3791 of the Ohio Revised Code. (Note: Each of
your items should contain the types of information represented in these examples):

Item # | OBC Section Issue of Non-Compliance Action required

1 106.1.1 A basement plan indicating the location Submit dimensioned plans with
and type of detectors and alarm devices is | sufficient detail for compliance to be
not provided. determined.

2 903.4 OBC Supervision is not indicated for the Provide details/specifications/method
automatic sprinkler system as required. used to supervise the system.

Please revise and resubmit 3 sets of corrected plans to our office. (It will help us to expedite the review of your
resubmittal if you identify the changes you have made by ‘clouding’ the revision or otherwise indicating how you
have resolved the items of non-compliance.) The owner shall bring the items listed into compliance within 30
calendar days. (Bldg official can set a reasonable amount of time for the owner to bring into compliance.)

You have a right to appeal this decision. If you choose to appeal, this letter is to be used as an adjudication order
pursuant to OBC Section 109. Please notify our office of your appeals board request. You have the right to be
represented by counsel, present arguments or contentions orally or in writing, and present evidence and examine
witnesses appearing for or against you.
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In order to appeal, you must file a request within 30 days of the mailing of this notice to:

The Ohio Board of Building Appeals (or the appropriate certified local Appeals Board and address)
P.O. Box 4009

6606 Tussing Road
Reynoldsburg, Ohio 43068-9009
Phone (614) 644-2616

If an appeal is waived, failure by the owner to respond to the order to comply per OBC 109.2 could result in
prosecution and subject to a maximum of $500.00 as provided for in section 3791.04 of the Ohio Revised Code.

Reviewed by: Building Official:
I.C. Plans, PE, Cert.#____ Bill D. Official, BO, Cert. #____

(All items listed in italicized red font is to be deleted.) All red fonts are to be changed based on project
and jurisdiction specific information.
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ADJUDICATION ORDERS
KEY ELEMENTS

Correction letters or failure to approve:

e Failure to approve or disapprove such plans within 30 days of application
date is an automatic adjudication order denying the issuance of a license
requiring the opportunity for an adjudication hearing per OBC 107.2.1.

Adjudication orders (109 OBC):

e Orders/actions of the building official (plan rejection/refusal to approve,
violations related to non-conformance with approved plans, stop work,
serious hazards, etc.) must be placed into an adjudication order and
contain the following:

e The name and address of the owner and project address.

e Specific and clear indication of the law and/or rules (code sections)
violated as well as all violations related to accessibility.

e Specific indication of what action, changes, and procedures would
be necessary to resolve the issue or otherwise comply.

e A description of the procedure for appeal and their right to an
appeal hearing if requested within 30 days of the order. Include
references to their right to representation, written and oral
arguments, evidence for and against, witnesses for and against,
whom to contact and where, etc.

e An adjudication order number

e The signature of the building official
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SECTION 109 ORDERS, VIOLATIONS, AND UNSAFE BUILDINGS.

Perhaps one of the more important responsibilities of the building official as well as one of the areas not clearly
understood is the issuance of orders for violations. There is a definite process required to remain within the
boundaries of the law; to provide due process rights to owners and to assure the public that the built environment
is safe and sanitary. The adjudication process is simply one of preserving citizens’ rights to obtain a fair
“judgment” of a disputed issue.

109.1 Adjudication orders; required. When the building official denies any approval
or takes action in response to findings of non-compliance, such action shall be
initiated by issuing an adjudication order, prior to seeking any remedy, civil or
criminal. Every adjudication order shall:

Before any action is taken, therefore, a legal document must be issued to the owner that clearly cites to the
administrative code (building, mechanical, or plumbing code section) and explains what it is that is that is in
violation.

ADJUDICATION ORDERS:

KEY ELEMENTS

Get Correction Letters issued in a timely manner or that becomes a failure to approve:

e Failure to approve within 30 days of application date is an automatic adjudication order.

Adjudication orders:

e Orders of the building official (plan rejection, violations, refusal to approve, stopping work, etc.) must be
placed into an adjudication order and contain the following:

e The name and address of the owner and project address

e A clear indication of the law and/or code sections involved

e An indication of what action, changes, procedures would be necessary to resolve the issue or otherwise
comply.

e Adescription of the procedure for appeal and their right to an appeal hearing if requested within 30 days of
the order. Include references to their right to representation, written and oral arguments, evidence for and
against, witnesses for and against, whom to contact and where, etc.

e An adjudication order number

e The signature of the building official

1. Clearly identify the section of law or rules violated;

These citations must be to the codes or to the Ohio Revised Code (the nature) and must clearly explain what it is
about the work (the cause) that is in violation. All citizens have a right to know what the charge is before availing
themselves of any process to seek relief. These legal principles are consistent with both the Ohio and the U.S.
Constitution (Ohio — “In any trial, in any court, the party accused shall be allowed to ... demand the nature and
cause of the accusation against him, and to have a copy thereof...”; U.S. — "Amendment VI: In all criminal
prosecutions, the accused shall enjoy the right ... to be informed of the nature and cause of the accusation; to be
confronted with the witnesses against him...”).
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1.1 Clearly identify, in a contrasting and obviously marked manner, all violations
related to accessibility.

2. Specifically indicate which detail, installation, site preparation, material, appliance,
device, addition, alteration to structures, construction documents, assemblages or
procedures are necessary to change to comply with the order;

2.1 When issued to stop work, the order shall also clearly indicate the specific
work that is required to cease, when the work must cease and the conditions
under which the cited work will be permitted to resume. The order to stop
work shall be given to the owner of the property involved, to the owner's
agent and the person doing the work.

The text above specifies that it is the building official’s responsibility to issue orders, including those to stop work.

The implication of this section is that the way the building official determines that dangerous or unsafe work is
present is through communication with the building official’s field staff (refer to section 108.6). The order to stop
work must be specific in stating what work must be stopped; a general stopping of all work on a site is almost
never an option for the building official. Orders to stop work cannot be seen as a vehicle to “shut a project down”
unless, in the extremely rare condition, every individual is at risk and all work being done on a project can be
shown to be done in a dangerous or unsafe manner.

3. Include notice of the procedure for appeal and right to a hearing if requested
within thirty days of the mailing of the order. The order shall also indicate that, at
the hearing, the owner may be represented by counsel, present arguments or
contentions orally or in writing, and present evidence and examine witnesses
appearing for or against the owner;

3.1 Any hearing(s) scheduled for accessibility issues shall cause the building
official or the appeals board to notify a local advocate organization for people
with disabilities of the scheduled hearing. When a local advocate organization
is not available, a state organization representing people with disabilities, such
as the Governor’s Council on People with Disabilities shall be notified;

4. Specify a reasonable period of time in which to bring the item(s) on the order into

compliance;

Include the signature of the building official;

6. The order shall be sent by certified mail, return receipt requested, to the owner
and any individual designated as a representative or agent by the owner in such
matters.

v

109.2 Response to orders. The person receiving an order shall exercise their
right to appeal within 30 days of the mailing of the order, comply with the order, or
otherwise be released from the order by the building official.
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109.3 Prosecution and penalties. When an owner fails to comply with section
109.2, the owner may be prosecuted and is subject to a fine of not more than five
hundred dollars as provided for in section 3791.04 of the Revised Code.

109.3.1 Unlawful continuance. Failure to cease work after receipt of an order to

stop work is hereby declared a public nuisance.
109.4 Unsafe buildings. Structures or existing equipment that are unsafe or
unsanitary due to inadequate means of egress facilities, inadequate light and
ventilation, or which constitute a fire hazard, or are otherwise dangerous to human
life, shall be deemed a serious hazard. Where a building is found to be a serious
hazard, such hazard shall be eliminated or the building shall be vacated, and where
such building, when vacated, remains a serious hazard, it shall be razed.

109.4.1 Orders, injunction proceedings. Where the building official finds that a
building is a serious hazard and the owner of such building fails, in the time
specified in an order from the building official, to eliminate such hazard, or to
vacate or raze the building, the building official shall proceed under section
3781.15 of the Revised Code.

Section 3781.15, R. C. provides a legal means for a building department to stop the use of a building that is found
to be a public nuisance. The building department, through its prosecutor’s office, would file an injunction action
in the court of common pleas having jurisdiction where the building is located. The building department would
have the burden of proof to show that the building is unsafe and dangerous. If the burden of proof is met at the
hearing, the court should grant an injunction restraining the owner from using the building for any purpose until
repairs are made to restore the building to a safe condition. If the owner fails to correct the condition, the
prosecutor’s office may follow up by asking the court to issue a demolition order after the appropriate hearing.
Following the hearing, the court may order the building demolished at the owner expense.

Local hazard abatement or nuisance abatement ordinances may provide the best approach to resolving problems
because they may not have built into them the same timeframes that a building department order does (issue
order, 30 day appeal period, if no appeal requesting a court order). Local order may even have mechanisms for
ordering the repair in a timely manner, back charging for a repairs, or demolition.

109.4.2 Restoration. Where the structure or equipment is determined to be
unsafe by the building official, it is permitted to be restored to a safe condition. To
the extent that repairs, alterations or additions are intended to be made or a
change of occupancy occurs during the restoration of the structure, such repairs,
alterations, additions or change of occupancy shall comply with Chapter 34 and
this chapter.
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Notification Letter to Board of
Appeals BBS Form 3-3
OBC110.1.1

1.1 For purposes of conducting adjudication hearings, the local board may require attendance of
witnesses, production of records and papers, and may take depositions of witnesses in
accordance with section 119.09 of the Revised Code.

1.4 The board shall keep a full and complete record of all proceedings which shall be open to public
inspection.

The intent of this form is to provide the building official a tool to provide advance information to
Municipal and County Appeals Board members. It summarizes the required plan examiner record or
inspector report, and a building official determination when an owner requests an adjudication order to
appeal any item(s) of non-compliance found during plan review or inspections. It is part of the full and
complete record found in OBC Section 110.1.1, 1.4.

Revised: 04/28/2016
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Jurisdiction Name
Office of the Building Official, Name
Address line 1
Address Line 2

To: Name, Chairman
Name Board of Building Appeals

From: Building Official Name
Building Department name

Re: Name Board of Appeal Hearings (location)
Hearing date:

Date:  April 28, 2016
Dear Chairman,

The following is a summary of the issues regarding each case, as well as the Non-Residential Building
Department’s viewpoint for each respective case for your preliminary review:

BBA Case Appellant: CPA No: City/County:
No: 15-0000 | Owner/ Owner Plan Approval Location of Project
authorized agent number

Items being appealed:

[Code Section(s): Provide the Ohio Building Code non-compliance item(s) related to the design or
non-compliance observations related to the inspection of approved construction documents.]

Owner request type: 1. reverse or modify the order,
(Circle one) 2. Or to a fair interpretation or application of such laws or any rule,
3781.19 ORC 3. Or that a variance from the provisions of such laws or any rule.

4. Or De Novo Hearing appeal from municipal/county to State OBBA.

Building Department’s Viewpoint:
[Building Official Determination based on Plan Examiner non-compliance comments or Inspector
record of non-compliance to approved construction documents.]

Revised: 04/28/2016
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Required Inspections Check List

And Guide for Inspector Use
BBS Form 4-1
OBC 108.2
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A list of inspection(s) shall be provided at the time the plan approval is issued per
OBC 108.2. The list indicates which inspections are required for the project and the
items an inspector should be verifying at a minimum to ensure work constructed is
in compliance with the Approved construction documents. Inspections are
performed in part or in whole.

The following are those inspections listed in Chapter 1 that must occur and be
included on the list for the project. This Check list may be abbreviated when given
with the Certificate of Plan Approval and the Approved construction documents.

An On-Site Inspection Record (OBC 108.5) is also required and shall accompany the
Certificate of Plan Approval, Approved Construction and Inspection Checklist. Refer
to BBS Form 4.2 for this document record.

216




Required Inspections Check List and Guide for Inspector Use

Required
inspection
fc[)':rl ::is Inspection description Inspector’s notes p?olf::: d
Approval
Y/N Lot Line Marking v
1. Verification of building location & utilities
2. Distance to lot lines
3. Distance to other on-site buildings
4. Distance to public way
5. Distance to easements, etc.
6. Other
Y/N Excavation for footings and underground
utilities
1. To include soil bearing capacity verification
2. Forming: dimensions, depth, height, steps
3. Reinforcing ties & steel, dimensions to forms
4. Concrete quality check if on-site
5. Other
Y /N Foundation
1. Forming: dimensions, depth, height, steps,
cantilevers
2. Relationship to footings, piers, caissons, etc.
3. Reinforcing ties & steel, dimensions to forms
4. Concrete quality check if on-site
5. Other
Y /N Concrete slab & under-floor inspection
1. To be performed after all equipment, pipes,
insulation, etc. is installed but before
concrete poured or sheathing installed
2. Other
Y /N Lowest floor elevation verification
1. Approved construction documents must
indicate whether or not the building is to be
located in flood hazard area....if it is, the
documents will have the specified elevation
of the lowest floor that must be verified
2. Other

(Chapter 1 commentary)
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Req.
inspection . .. , OK to
for this Inspection description Inspector’s notes o
approval
Y /N Frame Inspection

To be called for & performed after:

1. Rough mechanical
2. Rough electrical
3. Rough water supply
4. Rough sanitary
5. Chimneys & vents installed
6. Structural framing is complete through roof sheathing
7. Fire blocking/stopping is in place
Other
Verify:
1. Construction
2. Materials
3. Assemblies
4. Methods
5. Fastening
6. Forming: dimensions, depth, height, steps,
cantilevers
7. Relationship to footings, piers, caissons, etc.
8. Reinforcing ties & steel, dimensions to forms
9. Concrete quality check if on-site (see
exception & handout materials
Y /N Frame Inspection

1.

Dimensions of structural & non-structural
members

Grade & species, gage and type of metal,
concrete assemblies & other special
inspection related construction
Bearing/fastening of materials, connections,
welds, etc.

Location of bearing and non-bearing walls
Square footage and height of spaces and
ridge/building height

Some penetration protection

Other
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Req.

infs:::;::n Inspection description Inspector’s notes p?ch:: d
approval
Y /N Lath, Gypsum Board Inspection
to be requested after lath and/or gypsum board are installed before plastering, joint filling and
finishing occurs. Ideally, the inspection would occur before all board is hung so the inspector can
verify assemblies have proper elements within...in the alternative, random disassembly can be
requested:
1. Verify materials
2. Design# and actual section of assembly,
lateral force & STC rating
3. Size: thickness,
4. Type: interior, exterior, cement, gypsum,
water resistant, fire resistant, etc. Fire-Shield,
Sound Break, Shaft liner, X
5. Type of fasteners, size, spacing and depth,
etc.
6. Orientation of Board: vertical, horizontal,
overlap of joints (spacing)
7. Internal additional parts: resilient metal
furring channel, U, Z & N spacing metal, stud
type and spacing, cavity fill material(s)
Y/N Fire-resistive assemblies and penetration

inspection

To be requested before concealment.

1. Verify materials

2. Design # and actual section of assembly

3. Size: thickness,

4. Type: interior, exterior, cement, gypsum,
water resistant, fire resistant, etc. Fire-Shield,
Sound Break, Shaft liner, X

5. Type of fasteners, size, spacing and depth,
etc.

6. Orientation of materials or board: vertical,
horizontal, overlap of joints spacing)

7. Internal additional parts, particularly
important for rated assemblies: resilient
metal furring channel, U, Z & N spacing
metal, stud type and spacing, cavity fill
material(s)

8. Check for back to back penetrations: outlets;
boxes; cabinets, etc.

9. Rated openings: Door, windows, shutters,
etc.: design #s; label matches design#; parts
are compatible with listing and rating of
assembly; closers; reveals; opening/closing
force; latching; etc.

10. Other
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Req.

inspection . N . OK to
for this Inspection description Inspector’s notes proceed
approval

Y/N Energy Efficiency/envelope Insp.

To be requested before concealment.

a.

i.
ii.
iii.
iv.

Verify materials
Type
Size: thickness
U & R values
Infiltration protection method: putties;

weather-striping; door & window
specifications and  manufacturer’s
instructions; ductwork wrap and
sealing; infiltration wraps

b. Equipment efficiency: furnace/AC
unit; water heater; humidifier;
dehumidifier; etc. manufacturer's
plate to match spec & installation in
accordance  with  manufacturer’s
installation instruction (check
against listing)

Y/N

Building Services Equipment Systems
inspections:

© oo ~NOUhkWwWN R

Il
N RO

Electrical

Plumbing

Sanitary

Water Supplies

Subsurface & surface water disposal
Specialty

Mechanical

Heating

Ventilation

. Exhaust
. Cooling
. Fire Protection Systems

Rough ......
Progressive .....

. Final/operative inspections to verify that

Equipment

Materials (pipe, conduit, duct, etc.)
Methods of installation

Fixtures

are installed in accordance with the approved
construction documents, listings, manufacturer’s
installation instructions and that all tests
required have been conducted
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Req.

inspection . N . OK to
for this Inspection description Inspector’s notes proceed
approval

Y/N Other inspections required by Bldg.

Official based on project scope

1
2.

Accessibility - exterior & interior

Special Inspections - reports & records of
findings and sequence of corrections, etc.
Industrialized units - transportation
damage, unit matching approval, site
completion work, tests, etc.

Roof assemblies - design details,
installation of underlayment/sub-base &
exposed surface, fastening, wind exposed
edge detail....installed in accordance with
manufacturer's installation instructions and
approved construction docs

Weather - exposed other surfaces

Egress systems - width and height
clearances, door swings, posting of occupant
loads, and adequacy of elements in means of
egress system, assembly seating, lighting of
the path of travel, exit signs, etc.

Special conditions for occupancies listed
in Chapter 4 - High rise and underground
buildings,  special amusement, HPM,
institutional, atriums, covered malls, parking-
storage-hazardous material containment
buildings

Revised July 10, 2012
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On Site Inspection Record
BBS Form 4-2
OBC 108.5

The following form is required to be given to the Owner or owner’s authorized agent
when the Certificate of Plan Approval is issued. The Record is to be kept on site with the
posted certificate, approved documents and inspection checklist. The building official
may include the inspection ‘call in procedures’ on this form and /or the checklist for
information purposes. This form is not intended to replace the log required for the
inspector to keep for the documenting of the permanent office record.

Please note: Items of Non-compliance noted on the record requires the Owner and/or
Authorized agent to make decisions on how to comply. There are no’ Pass/Fail’,
‘approve/disapprove’, ‘how to do it' communications or citing/interpreting of the code
allowed by the inspector.

It is the responsibility of the owner to comply and the responsibility of any inspector to
verify that the installation matches the approved documents. If non-compliance occurs,
the inspector shall communicate those findings to the building official regardless of the

owner decision, so as to inform the building official of the status of the project.

223




224




Certificate of Plan Approval #:
Project Address:

Owner:

ON-SITE INSPECTION RECORD (o&c 1085)

My Jurisdiction Name - Office of the Name of Building Department, Name of Building Official

100 Main St. Anytown, OH 40000

(614)555-5555 (Inspection Line)

Inspection Hours: M- F 8:00am-12 Noon and 1:00pm-5:00pm.

Date issued:

Contractor:

Summary of Work:

Type of Date and Inspector | Satisfactorily| Observed items of non- Inspection Observation — Comments
Inspection | Time of Name Complies compliance (If inspector notes non-compliance, indicate how the
Inspection with owner will decide to comply; )

Approved 1. To comply with approved plans.

documents 2. Drawings will be revised / resubmitted.

Yes/No? 3. To NOT comply- adjudication order request for building

official determination. (Inspector Report required.)

Footing / 10/28/12 | Gerald NO Incorrect placement 1. Contractor indicates he will have the reinforcing
Foundation | 4PM Kodiak /location of anchor bolts at | placement corrected in the South corner by the end of

the South foundation wall.

the day.
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ON-SITE INSPECTION RECORD
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Owner Compliance Options Matrix
BBS Form 4-3
OBC 108.6, 108.7
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Owner Compliance Options Matrix

Inspections: Process for Non Compliant work with approved construction documents
(Observation of violations, unsafe conditions and serious hazards.)

When any inspector determines that the construction, installation, testing, equipment, materials or methods used,
are contrary to what has been shown on the approved construction documents or specifications, the following
process of options shall proceed per OBC 108.6.1 and 108.7 by the Building Official:

Option A Option B Option C (0BC
(OBC108.6.1.1.1.1) (OBC 108.6.1.1.1.2) 108.6.1.1.1.3,108.6.1.4, 108.7)
On-site representative indicates

Item of non compliance will not

Item of non compliance is to that approved construction . "
. . . be brought into compliance/
be corrected on the site: docs/specs will be revised per corrected:
OBC 107.4.2 to match work: =
Step 1. Step 1. Step 1.

A notation shall be made in the | The inspector shall ask when the | A notation shall be made in the on-
on-site inspection record and | building department should expect the | site inspection record (108.6.1.2) and
inspector’s log. (OBC 108.6.1.2) revisions and a notation on the on-site | inspectors log, and, inspectors will
inspection record and inspectors log | contact the Building official and
(Notations for both shall indicate | will be made by the inspector. The | explain the nature of the change.
inspectors name, date, inspection type, | yjlding Official shall be contacted with
items of noncompliance, option chosen the change indication and when the
and compliance/follow-up inspection . . .
building department will receive the
dates.) ..
revisions.
Step 2. Step 2. Step 2.
Indicate whether a follow-up | When revisions to the plan approval are | The Building Official shall determine
inspection to verify the correction | required, it is necessary for the owner | if an adjudication order (either a

is necessary and communicate this | and/or the owner’s | notice of violation or stop work type)
to the owner's on-site | representative/designer to  submit | is to be written.
representative. revisions in writing (written description,

revised construction documents and/or
specifications defining these changes).

Step 3. Step 3. Step 3.
Indicate to the on-site | The Plan Examiner will review the | If an order is to be written, the
representative when the | changes to determine compliance. building official shall contact the
department must be contacted inspector who will write and give a
when the correction has been report on the specifics of the issue.
made so a follow-up inspection The building official shall issue an
may be scheduled to verify order per OBC 109 to the owner.
satisfactory inspection of the
correction.

Step 4. Step 4.

Once approved, the revisions will be | If the Building official determines an
sent to the site, and copies will be | order is unnecessary, the inspector
attached to the on-site and in-house | shall be informed of the Building
set of plans. Inspections will then be | official's determination. The inspector
done to determine compliance with the | shall note the reason in the
modified  construction  documents | inspection record.

and/or specifications.
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Inspectors shall communicate the nature of the difference to the owner on site representative and ask if the
issue will be corrected or if the construction documents and/or specifications will be changed/resubmitted, or
not brought into compliance, and indicate this in the On site inspection record and the inspectors log, and/or
communicated to the Building Official. The owner or representative shall indicate the option per OBC 108.6.1.2
e Minor or cosmetic changes can be made without implementing the above steps. Minor or cosmetic
changes are those items where there is no code compliance issues affected by the change or no
judgment of compliance is required to be rendered by the building official.
e The building official shall be the direct contact point.

230




Inspector Report to Building Official
BBS Form 4-4
OBC 108.7
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OFFICE OF JURISDICTION

123 Main Street Anytown, Ohio 40000
Full Name, Building Official

INSPECTOR REPORT

(FOR DETERMINATION OF NON-COMPLIANCE BY BUILDING OFFICIAL- OBC 108.6.1.4 & 108.7
WHERE OWNER HAS INDICATED WORK WILL NOT BE BROUGHT INTO COMPLIANCE)

DATE:

APPROVAL #:

PROJECT ADDRESS:

OWNER or REPRESENTATIVE:

SUMMARY REPORT BY INSPECTOR:
Where does the work not conform to approved construction documents?:

In what respect does the work or equipment NOT conform?

INSPECTOR NAME:

OFFICE USE ONLY BELOW THIS LINE
Building Official Determination Summary:

Are any approvals possible? Y/ N TYPE?

ADJUDICATION ORDER REQUIRED? Y / N DATE:

BUILDING OFFICIAL SIGNATURE:
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Contractor Test Completion Certification for Plumbing
Systems
BBS Form 4-5
OBC 108.8

233




234




Contractor Test Completion Certification for Plumbing Systems (osc 10s.3)

This certification document was prepared by the Ohio Board of Building Standards (BBS) staff as a tool for building departments and health departments that
are charged with the responsibility for approval of building plumbing systems. The plumbing inspector cannot always be present to witness all required tests. As
a result, to help ensure that the plumbing systems installed within their jurisdiction have been tested in accordance with the rules of the Board, this certification
document must be completed prior to final system inspection and acceptance and issuance of the certificate of occupancy.

Instructions:
In accordance with OBC 108.8, advanced notice of the test schedule shall be given to the building official. If their schedule permits, the building official may
require that the tests be conducted in the presence of the building official or the plumbing inspector.

Upon completion of the system installation, required tests shall be conducted by the contractor’s representative and witnessed by the property owner or the
owner's representative and, if required, the building official or the plumbing inspector. All leaks and/or defects shall be corrected and the system shall be re-
tested prior to final system acceptance and issuance of the certificate of occupancy.

This certificate shall be filled out by the contractor’s representative and signed by both the contractor’s representative and the owner’s representative. Insert
N/A in all unused lines. Attach additional sheets, as necessary, to provide a complete record of the testing (i.e. for multiple story buildings). Copies of this
test certificate shall be made available to the building department, health department, owner, and contractor. It is understood that the signature of the
owner's representative on this certificate in no way prejudices any claim against contractor for faulty material, poor workmanship, or failure to comply with
the Ohio Plumbing Code and/or the conditions of the contract.

Property Name & Description:

Owner’s Name: Owner’s Representative:
Property Address:

Contractor: Contractor’'s Representative:
Certificate of Plan Approval Number: [OBC 105.5]

Are approved plumbing plans and manufacturer’s installation instructions on site? [OBC 107.7]
Yes No If no, explain

Was the plumbing system installed in accordance with the approved plans and the manufacturer’s installation
instructions? Yes No If no, explain

235




TYPE OF PIPING TEST or PROCEDURE TEST PRESSURE or TEST DURATION LEAKAGE CODE SECTION DATE(S) TEST(S)
SYSTEM REQUIRED METHOD PERMITTED or REFERENCE CONDUCTED
RESULT
Water pressure test 10-foot head of water 15 minutes None OPC 3122
5 psi or sufficient to 15 minutes None OPC 3123
balance a 10-inch column
Air pressure test (not for of mercury
Drainage and Vent plastic pipe)
Final air test (after fixtures 1 inch water column 15 minutes prior to None OPC3124
are connected) maybe inspection
with smoke or
peppermint
Shower Liner Plug shower drain. Fill 15 minutes None OPC 3129
floor/receptor to 2 inch
depth
Water pressure test 10% > working pressure 15 minutes None OPC 312.5
50 psi 15 minutes None OPC 312.5
Air pressure test (not for
Plumbing Fixture Water plastic pipe)
Supply Disinfection Flush with potable water Standing time is 3 hours N/A OPC 610.1
until clear, fill with or 24 hours (depending
water/chlorine solution, upon water/chlorine
stand for designated solution concentration)
time, flush with potable
water
Water pressure test 10-foot head of water 15 minutes None OPC 312.2
Storm Drainage
Air pressure test 5 psi 15 minutes None OPC 312.3

(not for plastic pipe)

Signatures

Contractor Certification
I certify that the contractor has conducted all required tests in accordance with the Ohio Plumbing Code on the designated dates and that the system
performed without leakage or defect.

For Contractor:

Title:

Witness Certification

Owner or owner's representative:

Date:

Title:

Date:
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Notice of Recommended Change
BBS Form 4-6
OBC 108.6.2

108.6.2 Observation of violations not shown on plans. If an inspector, in the course of performing the
assigned or requested inspections, observes a code violation that was either shown incorrectly or not
adequately addressed or detailed in the approved construction documents, the inspector shall
communicate the finding to the building official so that the building official can make a determination of
whether the code violation is of such significance to warrant communicating the finding to the owner or
the owner’s representative as a recommended change.

Revised: 7/6/15
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Office of the Building Official / Name of the Department
123 Main Street
Somewhere, Ohio 43000-0000

Notice of Recommended Change

Ohio Building Code, Section 108.6.2

Date: July 1, 2015

Project: Certificate of Plan Approval No. 15-07
Columbus Important Project
Columbus Road
Columbus, Ohio 43000-0000

Owner/Owner’'s Authorized Agent: M.Y. Property / Built to Code, Inc.
123 Building Avenue
Somewhereville, Oh 43000-7777

On 6/30/15, Roger T. Inspector observed during a routine required inspection that a code violation that was not
addressed during plan review was incorporated into the Approved construction documents dated 2/15/15. It was
determined upon evaluation by the building official that the code violation is not an unsafe condition or serious
hazard per OBC 108.6.3.

Itis recommended that the owner consider making the following change(s) to the construction documents for code
compliance and safe occupancy of the building. If the owner chooses to comply, please submit revised
construction documents to the extent of the change to the building department for review to ensure the code
violation has been eliminated. The approval will be amended and issued to reflect the recommended change. If the
owner determines to not proceed with the recommended change, a note will be added as a condition to the
certificate of occupancy indicating the choice in this matter. Please see below for observation of items not shown
on plans.

Item # | OBC Section | Issue of Non-Compliance Action required
Restroom 220, end toilet fixture is Centerline of toilet required to be 16"
1 ICC/ANSI " . - - :
A117.1-09 positioned 22” from the wall. minimum and 1_8_ maximum from
Section 604.2 sidewall or partition.
2 Chapter 27, Electrical Rm 243, Electrical Panel #2 Adjust location to East to increase
NFPA 70 : : i '
. clearance depth is reduced by 3 inches depth of working space, which allows
Article 110.16, q L
& 110.26 ue to angled wall. Prohibits 90 deg. Door | panel door to open to 90 degs.

opening in corner.

Provide 3 sets of the corrected plans to our office for review if intending to comply. Please identify the changes
made by ‘clouding’ the revision or otherwise indicate how resolution was made to the items of non-compliance.)
Please respond within 30 calendar days in order for the building official track the decision. (Bldg official can set a
reasonable amount of time for the owner to bring into compliance.)

Reviewed by: Building Official:
[.C. Plans, Master Plan Examiner, Cert.# Bill D. Official, BO, Cert. #

(All items listed in italicized red font is to be deleted. -All red fonts are to be changed based on project.)
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Certificate of Occupancy
BBS Form 5-1
OBC 111.1




Certificate of Occupancy (OBC 111.1)

Anytown, Ohio Building Department, Name of the Building Official

#2) Property Address:

Approved As:

Pre-Existing Condition (No Change)
New Structure

Addition

Alteration

Change of Occupancy

Temporary Occupancy

@#6) Occupancy Groups:
Description:

Primary:

Accessory:

Accessory:

Mixed Uses:

(#8) Attached Floor Plan dated
and design occupancy loads

indicates of how areas are approved

@#7) Construction Type:

#9) Fire Protection Systems:

#12) Stipulations, Conditions, Variances:

This Certificate represents an approval that is valid only when the building and its
facilities are used as stated and is conditional upon all building systems being
maintained and tested in accordance with the applicable Ohio Board of Building
Standards rules and applicable equipment or system schedules.

This certifies conformance with Chapters 3781. and 3791. of the Revised Code and
the applicable provisions of the rules of the Ohio Board of Building Standards.

N/A

D Required D

Non-Required D

System Type: Location:

(#1) Plan Approval Application #
Approved pursuant to the following editions (#5) of:
OPC OBC omMC

(#10) Hazard Classification:

Storage Height:

Aisle Width:

(#11) Sprinkler System Demand @ base of riser:

Standpipe System Demand @ base of riser:

(#3) This approval is limited to the following portion of the
building:
(#3) The balance of the building is approved pursuant to the
following dated C of Os:

Date:

(#4) Building Official:
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INSTRUCTIONS FOR COMPLETING A CERTIFICATE OF OCCUPANCY

The Certificate of Occupancy is the only document issued and used to indicate that the design and construction has been
approved and the building can be occupied and maintained for use under the conditions of the approval. Itis legal record
of the owner and the building department. The Certificate of Occupancy shall be complete and accurate. The following
information shall be included on the Certificate of Occupancy:

1. Plan approval application number.
2. Property Address. (Owner/tenant name is not required.)
3. Description of the portion of the building for which the approval is issued with reference to previous, existing approvals still valid.
4. Date of approval with signature of building official(s).
5. Edition of the code when plan approval is issued (for proposed work or change of occupancy).
6. Narrative description of what the space(s) within the building can be used for and the appropriate Group designation(s).
7. Type(s) of construction for all areas of the structure.
8. Design occupant loads.
9. Information related to required or non-required Fire Sprinkler System(s).
10. Information related to the Fire Sprinkler System(s).
a. Hazard classification.
b. Storage configuration with aisle widths, etc.
11.Sprinkler & Standpipe systems demand at the base of the riser.

12.Listing of all stipulations, conditions and variances related to the building/approval.

13. Statement of compliance (certifying conformance to the rules and Chapters 3781 & 3791 of the Ohio Revised Code) and statement of
condition. (Approval is valid only if the facility used in accordance with the stated conditions and that it must be maintained.)
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Reqguirements for a building owner in making Request for a Certificate of
Occupancy for an existing building.

An owner that needs of a Certificate of Occupancy (C of O) for an existing building can request one by
referencing Sections 102.7, 111.2 111 of the Ohio Building Code (OBC). This provision allows an owner
(or authorized agent) to secure a building C of O for an existing building used under certain conditions:

e The building or structure continues to be used for the purpose(s) that original or subsequent
approvals were made. Evidence of this previous and continued use can be verified.

¢ A request for a Certificate of Occupancy must be made in writing to the building department by
the owner. The owner shall verify the authority having jurisdiction (County, city or township)
that is certified to enforce the OBC related to the occupancy type of the building. If there is no
local certified building department, then the State of Ohio Division of Industrial Compliance has
jurisdiction.

e There are no outstanding orders pending against the building.

elt is established after inspection and investigation by the building official that the
building/structure does not have any serious hazards.

Although the Board of Building Standards rules do not require a submission of plans for this process, it
Is important to establish how each area of the building is used. A floor plan is recommended with a
legend to indicate how every space is used. (A copy of the evacuation plan can be used for this
purpose.)

The following is an example letter containing the type of information the building owner
shall provide to the building official to begin the process. Even when a building department
has a form or application, this letter shall be used to convey the required information for
the request.
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Date

Mr./Ms. B.D. Official, CBO
My City Building Department
000 Main Street

Anywhere, OH 43000-0000

Re: Request for a Certificate of Occupancy: 00000 My Avenue
Dear Mr. Official:

I am requesting a certificate of occupancy for an existing building, (and a copy of the original and subsequent
certificate of plan approval(s) for the building(s) located at the above address, and, as the owner, pursuant to
section 111.2 of the Ohio Building Code.

Prior to my purchasing the property 3 years ago, it had been used as a hotel/motel. | continue to use the
building(s) for that purpose. | have enclosed copies of the last two years’ of hotel/motel licenses issued by the
state Fire Marshal’s office. To the best of my knowledge, your department has no outstanding orders pending
against this property or any of the buildings.

For your reference, | have included an un-scaled floor plan sketch (evacuation plan) indicating the use of each
area of the building. You may note that several of the lodging rooms are identified as suites. Each of these rooms
has facilities for cooking and other extended stay amenities. It is my understanding that each of these units were
originally designed and intended for this purpose.

I understand you will need to schedule inspection(s) to check for serious hazards; you can contact my office
anytime at 000/000-0000 to assure your inspectors have access to the areas they need to see at their
convenience.

Sincerely,

Mr. Building Owner

243




Time Limited
Certificate of Occupancy Process
BBS Form 5-2
OBC 110.1.5




USING BUILDING SPACES FOR SHORT TERM & EMERGENCY
PURPOSES

Emergency Planning, Temporary Uses, and Special Events often occur without proper coordination
and approvals.

Throughout Ohio, emergency planning includes an anticipated use of buildings located in the community
that are designed and approved for purposes other than the potential use under emergency and
temporary conditions. Additionally, special events are planned and occur frequently in structures not
designed for the short term and unusual purposes. Communities must anticipate and prepare for these
occurrences with coordinated professional involvement of the proper agencies.

Winter Weather Conditions Increases Likelihood Some Buildings Will Be Offered To Those In Need.
Church groups and other social service organizations have in the past, and will continue to try to provide
help to the homeless and others who may not be able to secure warm and safe environments for their
families. Although a community may recognize this need as a social priority, it is extraordinarily critical
that any building used for alternate purposes, particularly housing, will be evaluated and approved to
assure that basic safety occurs.

Appropriate Resolution Requires involvement of both the Building Code & Fire Code Enforcement
Entities

Where the proposed short term change is intended to occur, the certified building department and the
local fire prevention personnel must be utilized by the building owner to establish a legal strategy in the
temporary use of the building that will result in the safe use of the facility.

Where the location of the commercial facility is in a geographic location without a certified building
department, the state’s building department will have jurisdiction.
Contact: Division of Industrial Compliance

Chief Building Official — 800/523-3581

Both the Division of State Fire Marshal and the Board of Building Standards can be contacted as a
resource to help in the explanation on the procedure of the approval process.
Contacts: Division of State Fire Marshal: Code Enforcement Bureau

888/252-0803

Ohio Board of Building Standards
800/523-3581 or 614/644-2613

Using the Time-Limited Occupancy Approval Method

The Ohio Building Code provision for the Time-Limited Occupancy Approval Method can be used to
properly respond to these issues. The Certificate of Occupancy section of the Ohio Building Code, Section
111, was revised to specifically provide a useful and practical option for building owners, building and fire
departments to determine code compliance for temporary uses for buildings such as haunted houses,
emergency shelters/housing, exhibits, tents for special events, etc.
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Located in OBC section 110.1.5, the Time-Limited Occupancy provisions offer a method to approve short
term changes in occupancy for an entire building or a portion thereof. This provision gives the building
official discretion to approve a condition intended to occur for a short period of time.

The following is extracted from the Board’s Chapter 1 Commentary:

110.1.5 Time-limited occupancy. A building or structure hereafter changed in part from one

occupancy to another for a limited time may receive a certificate of occupancy reflecting that time-

limited occupancy provided:

1. There are no violations of law or orders of the building official pending;

2. It is established after inspection and investigation that the proposed use is not deemed to endanger
public safety and welfare safely;

3. The building official has approved the use for an alternative purpose on a temporary basis;

4. The building official has issued a certificate of occupancy indicating any special conditions under
which the building or part of the building can be used for the alternative purpose within the time

limit specified.

The building official has the latitude to permit time-limited occupancy of a building or structure or some portion.
The occupancy, however, is permitted if it is possible to assure that the building’s occupants can do so safely
without being endangered.

The language does not require building officials to allow time-limited occupancy; it only states the building official
may issue a time-limited certificate of occupancy. This language is permissive to allow the building official some
latitude when evaluating the methods to be used to assure safe occupancy. If the building official feels that
adequate provisions can be made to permit safe occupancy, the time-limited certificate of occupancy can be
issued.

The occupancy must be issued as time-limited and it is the building official’s responsibility to track the issuance of
a time-limited certificate of occupancy. The content of the certificate should comply with section 111.3.
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Step 1.

Step 2.

Step 3.

Step 4.

Using the Time-Limited Occupancy Process
Form a team - It is imperative to have the owner (or owner’s representative who has
decision making authority), a plans examiner, the CBO and fire official with fire prevention
responsibilities (and other decision makers with a stake in the event/project) all on the
same page and at the project discussion meeting.

Hold a project discussion meeting - The applicant must provide a comprehensive
description of what they intend to use the space or building for and for what
amount of time. Since each building is different, and ideas on how to use buildings are
infinite, the information necessary and the questions to ask will vary with each case. Some
examples:

e Minimum & maximum number of persons using the space

e Times of the day the space/building will be used for the purpose

e Types of materials/commodities that would/could change with the temporary use

e What additional fuel and/or ignition sources will be used

e Identification of combustible materials location

e Types of fire protection and egress systems are currently in place

e Travel distances to safety

e What alternate areas of refuge can be used

e Staffing available to used for alternate protection methods

¢ What methods are being planned as alternative protection methods

e How will other spaces within the building be secured to limit the alternate use to specified

areas

¢ How will the evacuation plan be changed

e What fire drill planning or event announcements will occur

e Evaluation of the OBC's requirements for the proposed time limited occupancy and if the

proposal accounts in some way for the risks the code provides for

Process the application for a time-limited change of occupancy - In order to perform
an inspection to verify existing conditions, it is necessary for the department to have a
request in writing that describes the proposed temporary use. While it may be very
beneficial to have a set of existing building plans available, they will not always be
retrievable. In all cases, the owner must provide a footprint layout of the spaces
(evacuation plan) indicating what each space is currently being used for and what spaces
are intended to be used temporarily for the limited purpose. An inspection (joint building
& fire department) should be conducted to verify the evacuation plan and to check for any
serious hazards.

The team should discuss the options for what systems to have in place in order for the
building official to approve the time-limited occupancy...when an agreement is reached,
the Time-Limited Certificate of Occupancy should be prepared with all the understood
conditions listed. If any of the options included changes to the building or the building
systems that had not been inspected, a verifying inspection(s) must occur before the
Certificate of Occupancy is issued. Note: the owner must clearly understand that the
process shall be limited to short time periods (hours, days, weeks) and not generally used
for periods in excess of a month. The approval is used once. Any intent to use this process
after the expiration of the approval must require a new application and evaluation.

4
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Posted Occupant Load Sign
BBS Form 5-3
OBC 1004.3




Occupant Load Limit

(OBC 1004.3)

This space is approved to be used as a:
Add Group Here
This space is allowed to be occupied by no more
than

Add # of Persons Here
At any one time.

In accordance with the Ohio Building Code and the Ohio Fire Code, this sign
must be posted and maintained permanently at a location clearly readable to
those leaving this space by means of the main exit.

Sample Occupant Load Limit Sign for Assembly Use

Groups

Per OBC 1004.3, the posting of occupant load shall be provided for every room or space that is
assembly occupancy in a conspicuous place, near the main exit or exit access doorway from the
room or space. Posted signs shall be of an approved legible permanent design and shall be
maintained by the owner or authorized agent.

When an assembly use has optional layout configurations, such as open space used for dancing,
standing or variations of table and chair layouts, each maximum must be indicated and listed
separately.

It is the owner’s responsibility to purchase and affix the sign in a permanent manner and to
maintain it. An approved sign is one that is clearly readable and indicates the appropriate
information.

In addition to Occupant Load Limit signs for each space used for assembly or education
occupancies, readable signs must be posted on each floor of occupancies used for B, F, M and H
Use Groups. These signs must contain the Use Group, type of construction, design live load for
the floor and the maximum occupant load.
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Type A Family Daycare
Checklist
ORC 5104.051 (A) (2)

Refer to the Ohio Department of Job and Family Services (ODJFS)
Website form JFS 01336 located for download at

http://www.odjfs.state.oh.us/forms/findform.asp?formnum=01336

Type A Family Daycare facilities are currently exempt from the code.
(See OBC 101.2, exception #5)

A Building inspector may be requested to complete the form required for licensing at
the time of initial occupancy.
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Posted Design Live Load Limit Sign
for
BBS Form 5-5
OBC 3403.3.1




Design Live Load Limit

(OBC 3404.3.1)

This space has been designed to safely allow:

Add PSF# Here

In accordance with the Ohio Building Code, this sign must be posted
conspicuously and maintained permanently at a location clearly readable to
those leaving this space by means of the main exit.

Sample Design Load Limit Sign

3403.3.1 Design live load. Where the addition does not result in
increased design live load, existing gravity load-carrying structural
elements shall be permitted to be evaluated and designed for live
loads approved prior to the addition.

If the approved live load is less than that required by Section
1607, the area designed for the nonconforming live load shall
be posted with placards of approved design indicating the
approved live load.

Where the addition does result in increased design live load, the
live load required by Section 1607 shall be used.
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File Attachments for ltem:

ER-4 Dust Hazard Review and Overview of NFPA Standards (Society of Fire Protection
Engineers)

BO, BPE, MechPE, FPPE, BI, FPI (1 hour)
Staff Notes: Outline to come.

Committee Recommendation:
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Stephen Dale, PE, CFPS, ARM

Stephen Dale is Director of Technical Services for the Loss Control Department at The Cincinnati
Insurance Company. He leads a unit of subject matter experts in fire protection, employee safety,
construction risk management, product safety and transportation safety. A fire protection engineer
and property loss control specialist, Stephen serves as a principal on four NFPA committees; is a
member of SFPE’'s CPD committee; leads the SFPE PE Exam Review course; and is Vice President of
the Tri-State SFPE chapter. Prior to joining Cincinnati Insurance, Stephen worked as an HPR Engineer
at Zurich Insurance and in various loss control and technical specialist roles at Liberty Mutual Group.
Stephen has a bachelor’s degree in Fire Protection and Safety Engineering Technology from
Oklahoma State University, has completed a Certificate in Technical Leadership from the University of
Wisconsin, is a licensed professional engineer (PE) and holds the Associate in Risk Management
(ARM) and Certified Fire Protection Specialist (CFPS) designations.

OK PE License #28480
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD
OF BUILDING STANDARDS CERTIFICATIONS

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The
courses may be used for the attainment of goals that are connected with technical and professional development as they
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the
responsibilities of the certification for which credit is being requested.

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is
recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.
Advertising shall not disclose improper approval information to the public.

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information:
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor.

Anyone or any organization administering an approved course shall provide the Board with advanced written information
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the
course with the name of course, date, and location.

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the
course.

Board approval: Remains in effect through the calendar year of approval. The course may be renewed administratively
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval.
The Board does not grant retroactive approval for courses presented prior to approval date.

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees;
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training.

Ohio Board of Building Standards ] 614 | 644 2613
6606 Tussing Road Gerald O. Holland, Chairman Fax 614 | 644 3147
PO Box 4009 TTY/TDD 800 | 750 075
Reynoldsburg, OH 43068-9009 U.S.A. . . . www.com.ohio.gov
4 g An Equal Opportunity Employer and Service Provider g 255
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147

dic.bbs@com.state.oh.us
FOR www.com.state.oh.us/dic/dicbbs.htm

Continuing Education courst suBMITTER:-Stephen Dale
Course Approval

Course Submitter: Stephen Dale

Continuing education programs approved for Organization: Cincinnati Insurance
education credit by the Ohio Board of i (Organization/Company)
Building Standards may be used for | Address:6200S. Gilmore RD

(Include Room Number, Suite, etc.)

compliance with certification requirements City: Fairfield State: OH Zip:45014
related to code enforcement, plan review, and -
inspection responsibilities. The credit is to be | E-Mail: stephen_dale@cinfin.com
used to renew the certifications issued by the ]

Ohio Board of Building Standards pursuant to Telephone:513-870-2202

section 3781.10(E) ORC. Course Spnonsor: Tri-State Chapter of SFPE

(Contact Name)

Fax:

COURSE INFORMATION:

Course Title: Dust Hazard Review and Overview of NFPA standards

New Course Submittal: [Hl]  Update Course: [ | Prior Approval Number:
Purpose and Objective: Purpose is to review the basic requirements of dust hazard controls and discuss the changes to the NFPA standards related

to dusts. At the end of the session learners will 1) understand basic hazards of dusts, 2) be able to discuss fundimential dust hazard control methods,

3) understand deflagration controls, and 4) understand the current applicable NFPA standards as well as the standard consolidation effort.

Number of Instructional Contact Hours that can be obtained upon completion: 1

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official El Master Plans Examiner |:| Building Inspector El Fire Protection Inspector El Mechanical Inspector I:l
Building Plans Exam. El Plumbing Inspector I:l
Plumbing Plans Exam. I:l Non-Res IU Inspector |:|
Electrical Plans Exam. |:|
Mechanical Plans Exam. Iil
Fire Protect. Plans Exam.@

Res Building Official |:| Res Plans Examiner |:| Res Building Inspector I:l Res Mechanical Inspector I:l Res IU Inspector |:|

Electrical Safety Inspectors I:l
Location of ESI Course: Date(s) of ESI Course(s):
SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: Cgeﬁc«k
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone
Organization sponsoring or requesting the program (if any)
Course Title: Name of course (related to content)
Purpose/Obijective: Describe purpose and how course will improve competency of certification(s) listed
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs)
Participants: Check off each certification for which credit is requested (for which course relates to certification)
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications
Test Materials:
Completed Application:

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Form: 1526 BBS 81
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Dust Hazard Review and
Overview of NFPA standards

Stephen Dale, PE, CFPS, ARM
Director of Technical Services

Cincinnati Insurance

Portions of the content were developed by
Jeremy Lebowitz, PE, Jensen Hughes




Agenda

* Review Key Dust Hazard Information
e Discuss Basic Elements of Dust Hazard Control
 Review Current NFPA standards

e OQutline standard consolidation plans
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Dust Hazard Pentagon

CONDITIONS NECESSARY FOR
AN EXPLOSION
* Traditional “fire triangle”
e Air / oxidizer
* Fuel above minimum
concentration
* |gnition source
e Plus suspension of fuel
(dispersion) = deflagration
‘tetrahedron”
* Plus Confinement = explosion
“pentagon” m COMBUSTIBLE DUST
* Must meet conditions in the
same place simultaneously
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What are Combustible Dust Hazards

* Hazards related Explosion (detonation vs deflagration)

Explosion Types

L

Flame front propagates SLOWER than
sound

Pressure wave develops according to
combustion reaction

Flame front follows

Protection based on sensing pressure
wave; quenching flame front

L3

Flame front propagates FASTER
than sound

Flame front progresses rapidly
based on combustion reaction

Pressure wave follows

Protection based on mitigating
detonation effects

JL
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Important Characteristics

Images courtesy of Author

*\

PRIMARY EXPLOSION

* Event’s first explosion

* Typically occurs in a confined space
* Pressure wave

* Fireball

- —

Blast wave causes suspension of
accumulated dust

SECONDARY EXPLOSION

* Primary explosion
* Creates & ignites new dust cloud

* Secondary explosion occurs
* Process may repeat many times

Heat from primary
explosion
ignites dust cloud
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What is the Hazard — Com

Corn Starch
Milk powder
Sugar

Aluminum
Powder

Magnesium
Cellulose

Paper Dust

*HFPE T70.1 and FPH T6.8.3

**ChemE

300
75
14
10%*

20**
250

128
90
75
515

508
66
18

1000

100

10

Ignition energy (mJ)

0.1

0.01

FIGURE 17.8.4

Coarse dusts, mists

Very insensitive gases

Typical sub-200 mesh dusts
Typical mists

Insensitive gases

Sensitive dusts
Fine mists

Some gases in air

Typical gases in air
Very sensitive dusts
Very fine mists

Sensitive gases
Primary explosives
Oxygen enriched air

oustible Dusts

Methylene chloride

Ammonia

Flames

Chemical sources
Large hot-spot
Propagating brushes

<«— Personnel spark limit

Lycopodium

<«— Bulking brush limit

<«— Brush limit

Acetone

Methane
Methanol

Ethylene

Hydrogen

Mechanical sparks
Stray current sparks
Ungrounded conductors
Small hot spots

Discharge from clothing
Corona discharge
Weak RF pick-up

Ignition Energies of Various Materials and Types of Ignition
(Source: Britton, L. G., Avoiding Static Ignition Hazards in Chemical Operations,

A CCPS Concept Book, American Institute of Chemical Engineers, New York, 1994 5,




2b. Explosion Causes / Sources

IGNITION SOURCES — MIE Test
* Open flames

* Mechanical sparks

* Hotslag

* Embers

* Lighting

* Heaters

* Hot surfaces (e.g. equipment)
* Qverheating bearings
* Surfaces insulated with dust layer

* Electric sparks and arcs
* Electrostatic discharge

* Smoldering or burning dust
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2b. Explosion Causes / Sources

SUSPENSION / DISPERSION

* Suspension sources

Smaller particles are more easily suspended

Moving air (conveying, blowdown,
deflagration)

Pouring (dusts)

Acoustic impulses (mechanical impact,
vibrations, deflagration)

Loss of containment (pressurized gases or
liquids)

Evaporation (liquids)

JL
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2b. Explosion Causes / Sources

CONFINEMENT

» Potential locations where confinement can occur include:
e Buildings
* Process equipment
* Dust collectors
* Silos, Bins, Hoppers
» Conveyance (rotary valves, screw conveyors)
* Blending / mixing tanks
* Particle size reduction equipment (e.g., chippers, mills)
* Pipes
* Ducts

* Equipment pits
* Space above suspended ceilings
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Dust Co\lectlon at I\/Iachme
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Dust Collection at Machine
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Abort Gate
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Collector Inside




Deflagration Venting

e Operating principle: Relieve pressure developed during a deflagration
* Prevent failure of enclosure

* Applications
* Buildings or compartments within a building
* Wall or roof mounted explosion panels
e Pressure relieving construction

§

* Equipment
* Explosion vents discharging to the exterior \
e Equipment outside or vent through discharge ducts

* Explosion venting through flame arrestor with particulate retention

* Venting does not protect occupants or contents in the “protected” compartment!
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Deflagration Venting

From NFPA 68:

Maximum pressure (P, ..) — The maximum pressure developed in a
contained deflagration of an optimum mixture

Enclosure strength (P,,) — 0.1 bar / 1.5 psi threshold (NFPA 68)

* Low-strength enclosures: Up to two-thirds the ultimate strength (pressure
that results in failure of the weakest structural component)

* High-strength enclosures: The design pressure sufficient to resist P 4

Reduced pressure (P,.4) — The maximum pressure developed in a
vented enclosure during a vented explosion

Static activation pressure (P,,,,) — Pressure that activates a vent closure
when the pressure is increased slowly (less than 0.1 bar/min)

Vent closure — A pressure relieving cover that is placed over a vent

Hinge vent — Vent closure that is hinged on one or more sides

Image: NFPA 654, Figure B.4.1

£

Pressure

e e o —

s el — E—

Vented

Unvented

e e e e e e e e e e S

/ Peqg— Vented deflagration pressure

/ Strength of vessel

/ P...;— Vent opening pressure

Time

FIGURE B.4.1
Deflagration.

Pressure-Time Graph of a Vented

-
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Deflagration Venting

Buildings — Equipment

* Wall and roof panels

e \Vent (rupture) panels

* Avoid roof panels @
snow loading

Images courtesy CV Technology, Fike, IEP g 276




Deflagration Venting

* Equipment Vent (rupture) panels

Images courtesy CV Technology, IEP
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IFC Requirements - Chapter 22
Definition of Combustible Dust — Ch 2

“Finely divided solid material which is 420 microns or less in
diameter and which, when dispersed in air in the proper proportions,
could be ignited by a flame, spark or other source of ignition.
Combustible dust will pass through a U.S. No. 40 standard sieve.”

* Each of the NFPA standards (currently) have their own definition
* This definition is dated




IFC Requirements - Chapter 22

e 2203.2 DHA — references NFPA 652, 7.1.2

N 7.1.2

The owner/operator of a facility where materials determined to be
combustible or explosible in accordance with Chapter 5 are presentin an
enclosure shall be responsible to ensure a DHA is completed in
accordance with the requirements of this chapter.

£ Table of Contents

Chapter 5 — Hazard Identification

5.1 Responsibility.

5.2 * Screening for Combustibility or
Explosibility.

5.3 * Self-Heating and Reactivity
Hazards. (Reserved)

5.4 Combustibility and Explosibility
Tests.

5.5 Sampling.
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IFC Requirements — Chapter 22

* |gnition and Housekeeping are mentioned with some specifics

* Reference is given to specific hazard standards in table 2205.1
* 61 — Agricultural and Food Processing Facilities

* 484 — Combustible Metals

* 654 — Combustible Particulate Solids (all else)

* 664 — Wood Processing and Woodworking Facilities

Other also listed
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Controls

* Prevention
e Dust Hazard Analysis

* Fuel
e <25% of MEC (50% for aluminum)
* Housekeeping and accumulation

Confinement

Oxygen

Ilgnition — NFPA 77
* Bearings, conveyors — maintenance
* Hot work
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Current Standards

* 61 — Agricultural and Food Processing Facilities

e 484 — Combustible Metals

* 652 — Fundamentals of Combustible Dusts (not referenced in 2205.1)
* 654 — Combustible Particulate Solids

* 664 — Wood Processing and Woodworking Facilities

* 68 — Explosion Protection by Deflagration Venting
* 69 — Explosion Prevention Systems




Standard Consolidation

* NFPA 660

* New standard will have fundamental and occupancy chapters

* Public Input slated to begin mid-2022

* Proposed New document issuance in 2024
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Draft of TOC/Outline

Chapter 1 Administration
Chapter 2 Referenced Publications (All)
Chapter 3 Definitions (NFPA 652 — Definitions that are applicable to whole document)
Chapter 4 General Requirements (NFPA £52)
Chapter 5 Hazard Identification (NFPA 652)
Chapter & Performance-Based Design (MFPA B52)
Chapter 7 Dust Hazard Analysis (NFPA 652)
Chapter 8 Management Systems (NFPA 652)
Chapter 9 Hazard Management: Mitigation and Prevention (NFPA 652)
Chapter 10 Reserved
This could be o separate chapter on fire protection, which is currently part of Chapter 9 of NFPA 652.

Chapter 11 Prevention of Fires and Dust Explosions in Agricultural and Food Processing Facilities (NFPA
61)

The following is an example of how the industry- or commodity-specific chapters would be organized. The
first nine subsections would contain the requirements that are beyond or differing from the
general/basic/fundamental chapters, and the following subsections would contain the industry- or
commaodity-specific chapters thot are currently chopters 10-X of each decument.

11.1 Administration

11.7 Reserved

11.3 Definitions Specific to Chapter 11

11.4 General Requirements

11.5 Hazard Identification

11.6 Performance-Based Design Option

11.7 Dust Hazard Analysis (DHA)

11.8 Hazard Management: Mitigation and Prevention

11.9 Management Systems

Chapter 12 Combustible Metals (MFPA 484)

Chapter 13 Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and Handling of
Combustible Particulate Solids (NFPA 654)

Chapter 14 Prevention of Sulfur Fires and Explosions (NFPA B55)

Chapter 15 Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities (NFPA
664)

Annex & Explanatory Material (All)

284




References

NFPA Fire Protection Handbook FPH
* 17.8 (Explosion Prevention & Protection)
» 18.6 (Deflagration Venting)
SFPE Handbook of FPE (5%) HFPE
e 17 (Flammability Limits)
* 69 (Flammable Gas and Vapor Explosions)
e 70 (Dust Explosions)
NFPA 68, Standard on Explosion Protection by Deflagration Venting
NFPA 69, Standard on Explosion Prevention Systems
FM Datasheets (7-0, 7-17, 7-42, 7-73, 7-76)
NFPA FPH
* 6-8 (Dusts), 6-10 (Gases), 9-1 (Woodworking), 9-7 (Grain Mill)
SFPE HFPE
e 67 (Vapor Clouds), 71 (BLEVEs and Fireballs)
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Dust Hazard Review and Overview of NFPA Standards

By: Stephen Dale, PE

AVP, Cincinnati Insurance Loss Control Department

December 8, 2021

Tri-State Chapter of SFPE

Agenda for Dust Hazard and NFPA Standards Course

Review Key Dust Hazard Information

Discuss Basic Elements of Dust Hazard Control
Review Current NFPA standards

Outline standard consolidation plans

Dust Hazard Pentagon

CONDITIONS NECESSARY FOR AN EXPLOSION

IGNITION SOURCES — MIE Test

SUSPENSION / DISPERSION

CONFINEMENT

DEFLAGRATION VENTING

From NFPA 68:

Maximum pressure (Pmax) — The maximum pressure developed in a contained deflagration of an
optimum mixture

Enclosure strength (Pes) — 0.1 bar / 1.5 psi threshold (NFPA 68)

* Low-strength enclosures: Up to two-thirds the ultimate strength (pressure that results
in failure of the weakest structural component)

* High-strength enclosures: The design pressure sufficient to resist Preq

Reduced pressure (Preq) — The maximum pressure developed in a vented enclosure during a
vented explosion

Static activation pressure (Pst.t) — Pressure that activates a vent closure when the pressure is
increased slowly (less than 0.1 bar/min)

IFC REQUIREMENTS - Chapter 22
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DEFINITIONS OF COMBUSTIBLE DUST — IFC Ch 2

“Finely divided solid material which is 420 microns or less in diameter and which, when

dispersed in air in the proper proportions, could be ignited by a flame, spark or other source of ignition.

Combustible dust will pass through a U.S. No. 40 standard sieve.”
IFC REQUIEMENTS - Chapter 22
e 2203.2 DHA —references NFPA 652, 7.1.2
* |IFC Requirements — Chapter 22
* Ignition and Housekeeping are mentioned with some specifics
* Reference is given to specific hazard standards in table 2205.1
* 61— Agricultural and Food Processing Facilities
* 484 —Combustible Metals
* 654 — Combustible Particulate Solids (all else)
* 664 — Wood Processing and Woodworking Facilities
CURRENT NFPA STANDARDS
61 — Agricultural and Food Processing Facilities
* 484 —Combustible Metals

* 652 — Fundamentals of Combustible Dusts (not referenced in 2205.1)

* 654 — Combustible Particulate Solids
* 664 — Wood Processing and Woodworking Facilities
* 68— Explosion Protection by Deflagration Venting
* 69— Explosion Prevention Systems
STANDARD CONSOLIDATION
REFERENCES
*  NFPA Fire Protection Handbook FPH
* 17.8 (Explosion Prevention & Protection)
* 18.6 (Deflagration Venting)
e SFPE Handbook of FPE (5") HFPE
* 17 (Flammability Limits)

* 69 (Flammable Gas and Vapor Explosions)
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* 70 (Dust Explosions)
NFPA 68, Standard on Explosion Protection by Deflagration Venting
NFPA 69, Standard on Explosion Prevention Systems
FM Datasheets (7-0, 7-17, 7-42, 7-73, 7-76)
NFPA FPH

* 6-8 (Dusts), 6-10 (Gases), 9-1 (Woodworking), 9-7 (Grain Mill)
SFPE HFPE

* 67 (Vapor Clouds), 71 (BLEVEs and Fireballs)
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File Attachments for ltem:

ER-5 Generators and the 2020 NEC (Matthews Electrical Services)
All certifications except PIl, NRIUI, RMI, and RIUI (4 hours)

Staff Notes:

ESIAC Recommendation: Recommend approval

Committee Recommendation:
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Course Description and Objectives

Generators are a critical part of our lives. We depend on them to keep the lights on and for
other important operations when the utility power goes down. However, improper design and
use of generator systems can lead to disastrous and even fatal results.

The objective of this 4-hour course is to provide the end-user with the NEC and other
requirements to install a safe and code-compliant generator installation.

This course will cover generator safety requirements, portable and standby generators, transfer
switches, separately derived systems, grounding and bonding of generator systems and more.

As part of this course, the differences between Emergency Systems, Legally Required Standby
Systems and Optional Standby Systems will be covered.

A design example of a home standby generator installation will be included to reinforce the
main topics covered.
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Generator Course Outline

1. Generator Code References
a. Article 100 Definitions
i. Separately Derived System
ii. Switch, Transfer
Article 445 Generators
Article 250
i. Section 250.30 information note 1
ii. Section 250.34 (A) Portable Generators
iii. Section 250.34(B) Vehicle-Mounted and Trailer-Mounted Generators
iv. Section 250.34(C) Grounded Conductor Bonding
v. Section 250.35 Permanently Installed Generators
Article 685 Interconnected Electrical Systems
Article 700 Emergency Systems
Article 701 Legally Required Standby Systems
Article 702 Optional Standby Systems
Article 705 Interconnection Electrical Power Production
Article 708 Critical Operations Power Systems (COPS)

e T

Other references:
a. NEMA Motors and Generators MG-1
b. UL 2200 Standard for Stationary Engine Generator Assemblies
c. NFPA 37 Standard for the Installation and Use of Stationary Combustion Engines
and Gas Turbines

2. Generator Safety
a. Properlocation
b. Fuel concerns
c. Shock, arc flash, GFCls etc.
3. Types of Generators and Generator systems
4. Grounding and Bonding of Generators
a. Separately Derived Systems
5. Exercise: Sizing, Specifying and Designing a Code-Compliant Home Standby Generation
Installation
6. Wrap-up
a. Questions and Answers
b. Code credit applicability and certificates
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD
OF BUILDING STANDARDS CERTIFICATIONS

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The
courses may be used for the attainment of goals that are connected with technical and professional development as they
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the
responsibilities of the certification for which credit is being requested.

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is
recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.
Advertising shall not disclose improper approval information to the public.

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information:
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor.

Anyone or any organization administering an approved course shall provide the Board with advanced written information
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the
course with the name of course, date, and location.

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the
course.

Board approval: Remains in effect through the calendar year of approval. The course may be renewed administratively
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval.
The Board does not grant retroactive approval for courses presented prior to approval date.

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees;
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training.

Ohio Board of Building Standards ] 614 | 644 2613
6606 Tussing Road Gerald O. Holland, Chairman Fax 614 | 644 3147
PO Box 4009 TTY/TDD 800 | 750 075
Reynoldsburg, OH 43068-9009 U.S.A. . . . www.com.ohio.gov
4 g An Equal Opportunity Employer and Service Provider g 292




Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

I
APPLICATION

Continuing Education COURSE SUBMITTER.
Course Approval

Course Submitter: Henry Matthews
(Contact Name)

Continuing education programs approved for Organization: Matthews Electrical Services
education credit by the Ohio Board of ) (Organization/Company)
Building Standards may be used for | Address: 1203 McKinley Place

(Include Room Number, Suite, etc.)

compliance with certification requirements City: Fostoria State: Ohio Zip:44830
related to code enforcement, plan review, and

inspection responsibilities. The credit is to be | E-Mail: hpmatthews66@att.net
used to renew the certifications issued by the ]

Ohio Board of Building Standards pursuant to Telephone:419-575-3488 Fax:
section 3781.10(E) ORC. Course Sponsor:

COURSE INFORMATION:

Course Title: Generators and the NEC - Webinar

New Course Submittal: [Hl]  Update Course: [ | Prior Approval Number:
Purpose and Objective: This course will review the contents and requirements of article 445 in the NEC - Generators. It will cover

topics such as definitions, grounding and bonding of generators, overcurrent protection, GFCI requirements, generator safety, paralleling of
generators and others. We will review basic generator theory and history. We will also review the concept of separately derived systems

and how to ground and bond the system according. The role of the transfer switch will also be discussed.

Number of Instructional Contact Hours that can be obtained upon completion: 4

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official El Master Plans Examiner El Building Inspector El Fire Protection Inspector El Mechanical Inspector Iil
Building Plans Exam. El Plumbing Inspector I:l
Plumbing Plans Exam. Iil Non-Res IU Inspector |:|
Electrical Plans Exam. El
Mechanical Plans Exam. Iil
Fire Protect. Plans Exam.@

Res Building Official El Res Plans Examiner El Res Building Inspector Iil Res Mechanical Inspector I:l Res IU Inspector |:|

Electrical Safety Inspectors
Location of ESI Course: www.matthewselectrical.net via www.zoom.com Date(s) of ESI Course(s): 12-11-21 and others
. Lo . Check
SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: Off
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone X
Organization sponsoring or requesting the program (if any)

Course Title: Name of course (related to content) X
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed X
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) X
Participants: Check off each certification for which credit is requested (for which course relates to certification) X
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered | X
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available X
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications X
Test Materials: National Electrical Code X
Completed Application: X

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Form: 1526 BBS 81
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Generators

Matthews Electrical Services \*—'/

Ohio Training Agency #48714 MATTHEWS ELECTRICAL SERVICES

Henry Matthews, PE, CPE, CESCP

NEC has not been adopted in Ohio. PRESENTED FOR
INFORMATIONAL PURPOSES ONLY

NFPA 70

National
Electrical
Code

2020 , Generators
NEC Article: 445

The 2020 NEC has not been adopted in Ohio. PRESENTED FOR
INFORMATIONAL PURPOSES ONLY
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Niagara Falls power Co. 1895
The first major hydro-electric power plant in
the world

Adams Station, power house #1

Niagara
< Power Project

NewyYorkPower
Asriharity

The 2020 NEC has not been adopted in Ohio. PRESENTED FOR INFORMATIONAL
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G N NFPA70
enerators National

Article 445 Electrical
Code

2020

The 2020 NEC has not been adopted in Ohio. PRESENTED FOR
INFORMATIONAL PURPOSES ONLY

Course Description and
Objectives

* Generators are a critical part of our lives. We depend on them to keep
the lights on and for other important operations when the utility power
goes down. However, improper design and use of generator systems can
lead to disastrous and even fatal results.

* The objective of this 4-hour course is to provide the end-user with the
NEC and other requirements to install a safe and code-compliant
generator installation.

* This course will cover generator safety requirements, portable and
standby generators, transfer switches, separately derived systems,
grounding and bonding of generator systems and more.

* Adesign example of a home standby generator installation will be
included to reinforce the main topics covered
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Agenda

* Generator types

* Portable

+ Standby

* Vehicle mounted
Definitions

* Separately derived system
Applicable standards and codes
Generator Safety
NEC applicable articles:

Overcurrent and overvoltage protection
Conductor sizing

Grounding and bonding

Transfer switches

Other considerations
* Layout, placement, ventilation
* Generators in parallel

Maintenance
Residential design and installation example

* Load estimate and generator sizing
* Surge loads

GENERATOR SAFETY

USE BACKUP POWER SAFELY

When used properly, portable and standby generators are a great
option to provide backup power during brownouts or blackouts.
Learn how to use generators safely with the following tips:

——

least 20 feet away from
your home

inan enclosed space

Make sure the generator

proper ventilation

Keep generators away
from doors, windows,
and vents

Always direct exhaust
away from your home

Always keep generators at

Never operate a generator

has 3-4 feet of clear space
above and on all sides for

Always use grounded
cords and inspect cords
for damage prior to use

Use the proper cord for the

wattage being used

Always use GFCl protection

Make sure to start/ stop
generators when no electrical
loads are connected

Keep generators dry, do
not operate when wet, and
refuel when cool

Do not overload generators

Do not plug a generator directly into

TRANSFER
SWITCHES

N1
=i >

Transfer switches, whether manual
or automatic, allow you to choose
between utility power or backup
generatol power

Transfer switches are the only way to
safely power your home's electrical

Using a transfer switch prevents
backfeeding. This occurs when your
generator becomes a power source for
the g area and can damage

yourhome,
powered directly to the generator

4

your home, your neighbor’s homes, and
injure workers trying to restore power

10
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Make sure your home has \\ W, 3 141" o
carbon monoxide alarms ﬁ e 6 A
outside each sleeping area and 2 > v 2 ?:e':z";?f :y::;:r::éz::' i

on every level of the home Dizziness Headaches Nausea Tiredness areas, and call 911.

' CARBON MONOXIDE (CO) POISONING PREVENTION k
7 R Improper use and o) COcankillin aslittle as
O) s 22 sninu
v
|
—l

Please this resource to save lives

[ e
ESFlorg f www.facebook.com/ESFl.org ¥ www.twitter.com/ESFldotorg @& www.youtube.com/ESFidotorg

11

Generator Basics

* Generator Definition (Britannica Encyclopedia)
* Also called dynamo
* Any machine that converts mechanical energy to electricity

* Electric Motor Definition (Britannica Encyclopedia)

* Any class of devices that convert electrical energy to mechanical energy,
usually by employing electromagnetic phenomena

12
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Emergency and Standby Power

* Resources
* 2020 NEC
2012 International Building Code
NFPA 101 Life Safety Code
NFPA 99, Health Care Facilities Code
NFPA 5000 Building Construction and Safety Code

* Determine which one applies to your jurisdiction

13

Emergency and Standby Power

* Types of systems (NEC)
* Emergency Systems (Article 700)*
* Legally Required Systems (Article 701)*
* Optional Standby Systems (Article 702)

*Legally required by municipal, state, federal or other codes

14
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Emergency Source Wiring (700.10(B))
EMERGENCY SOURCE
EMERGENCY SYSTEMS Legally Required Standby Optional Standby
Article 700 Systems Article 702
Article 701

15

Definitions
« NEC 700.2

* Emergency systems — Emergency Power shall automatically supply power
within the required application (illumination, exit signs, smoke ventilation
systems, fire alarms, elevators, fire pumps, PA systems, critical industrial
processes etc.) in no less than 10 seconds

* Legally Required Systems — required to automatically supply power to
selected loads, other than those classified as emergency, during an event of
loss of normal power. Power shall be restoring in no less than 60 seconds

* Examples: heating and refrigeration, communications systems, sewage disposal, smoke
ventilation systems and industrial processes that could create hazards or interfere with
fire rescue operations if normal power was interrupted.

16
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Definitions
« NEC 700.2

* Emergency systems

* Those systems legally required and classed as emergency by the municipal,
state, federal, or other codes, or by any governmental agency having
jurisdiction.

* These systems are intended to automatically supply illumination, power, or
both, to designated areas and equipment in the event of failure of the normal
supply or in the event of accident to elements of a system intended to supply,
distribute, and control power and illumination essential for safety to human
life.

17

Definitions (Emergency Systems — continued)
» NEC 700.2

* Informational note:

* Emergency systems are generally installed in places of assembly where
artificial illumination is required for safe exiting and for panic control in
buildings subject to occupancy by large numbers of persons, such as hotels,
theaters, sports arenas, health care facilities, and similar institutions.

* Emergency systems may also provide power for such functions as ventilation
where essential to maintain life, fire detection and alarm systems, elevators,
fire pumps, public safety communications systems, industrial processes where
current interruption would produce serious life safety or health hazards, and
similar functions.

18
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Definitions

* IBC:

* Emergency Power — A power system that automatically provides secondary
power within 10 seconds after primary power is lost

» Standby Power — A power system that supplies secondary power within 60
seconds once primary power is lost

19

Definitions

* NEC 701.2
¢ Legally Required Standby Systems:

* Those systems required and so classed as legally required standby systems by
municipal, state, federal, or other codes or by any governmental agency
having jurisdiction.

* These systems are intended to automatically supply power to the selected
loads (other than those classed as emergency systems) in the event of failure
of the normal source.

* Informational note: Legally required standby systems are typically installed to
serve loads, such as heating and refrigeration systems, sewage disposal,
lighting systems, and industrial processes, that when stopped during any
interruption of the normal electrical supply, could create hazards or hamper
rescue or fire-fighting operations.

20
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Definitions

* NEC 702.2

* Optional Standby Systems:

* Those systems intended to supply power to public or private facilities or
property where life safety does not depend on the performance of the
system.

* These systems are intended to supply on-site generated or stored power to
selected loads either automatically or manually.

* Informational note: Optional standby systems are typically installed to
provide an alternate source of electric power for such facilities as industrial
and commercial buildings, farms, and residences and to serve loads such as
heating and refrigeration systems, data processing and communication
systems, industrial processes that, when stopped during any power outage,
could cause discomfort, serious interruption of the process, damage to the
product or process, or the like.

21

Definitions

* Service: The conductors and equipment connecting the servicing utility to
the wiring system of the premises served

» Separately Derived System: An electrical source, other than a utility,
having no direct connection(s) to circuit conductors of any other electrical
source other than those established by grounding and bonding
connections.

* Transfer switch: An automatic or non-automatic device for transferring one
or more load conductor connections from one power source to another.

* Power Production Equipment (new for 2020 NEC): Electrical generating
equipment supplied by any other source other than a utility service, ut to
the source system disconnecting means.

* Examples: generators, solar PV systems and fuel cell systems
22
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Generator Sizing

* Concerns:
* Overloading
* Engine speed drops and voltage and frequency become unstable
* Causes amperage to surge
* Generator trips offline or shuts down to prevent damage to itself
* Underloading

* Wet stacking: unburned fuel escapes into the exhaust side of the engine
* Engine performance decreases and damage can occur

* Ideal: 70-85% of the machine’s rated capacity (Generac)

23
Types of Loads
* Continuous loads
* Surge loads: motors, pumps, compressors etc.
* Intermittent loads
* Drills, power tools, blenders
24
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Types of Loads

* Resistive

* Inductive
* Motors
* Pumps
» Refrigerators
* Furnace

* Non-linear loads: create harmonics that can damage generators
* May require harmonic filters or upsizing generator
* Variable Frequency Drives (VFDs)

* UPS
* Switching power supplies

25
* Multiples of the fundamental AN \-— ,ﬁ\
baseline frequency of 60 Hz i \/
* For example: |
* 2" harmonic = 120 Hz
* 3 harmonic = 180 Hz
» 4t harmonic = 240 Hz Caption:
e 5th harmonic = 300 Hz M nonsinusoidal waveform
. M first harmonic (fundamental)
* See IEEE 519 for more details W .
ird harmonic
¢ Recommended Practice and fifth harmonic
Requirements for Harmonic
Control in Electric Power
Systems
26
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NEC Article 445

* 445.6 Listing: Stationary generators 600 volts and less shall be listed

* 445.10 Location: Generators shall be of a type suitable for the
locations in which they are installed. They shall also meet the
requirements for motors in 430.14

* 430.14

* Ventilation and maintenance — shall be located so that adequate ventilation is provided
and so that maintenance such as lubrication of bearing and replacing of brushes, can be
readily accomplished

* Open motors (or generators) that have commutators or collector rings shall be located or
protected so that sparks cannot reach adjacent combustible material

27

445,11 Marking

* Each generator shall be provided with a nameplate giving the
* manufacturer’s name
* the rated frequency,
* the number of phases if ac,
* the rating in kilowatts or kilovolt-amperes,
* the power factor,
* the normal volts and amperes corresponding to the rating,
* and the rated ambient temperature

28
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445.11 Marking

* Marking shall be provided by the manufacturer to indicate whether or
not the generator neutral is bonded to its frame.

* Where the bonding is modified in the field, additional marking shall
be required to indicate whether the neutral is bonded to the frame.

29
445.12 Overcurrent Protection
* (A) Constant Voltage Generators shall be protected from overload by
inherent design, circuit breakers, fuses, protective relays, or other
identified overcurrent protective means suitable for the conditions of
use.
30
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445.13 Ampacity of Conductors

* (A) General: The ampacity of the conductors from the generator output
terminals to the first distribution device(s) containing overcurrent
protection shall not be les than 115 percent of the nameplate current
rating of the generator.

* It shall be permitted to size the neutral conductors in accordance with
220.61.

* Conductors that must carry ground fault currents shall not be smaller than
the minimum required size of the largest conductor.

* Henry’s note: This is the equipment grounding conductor (EGC) which is usually sized
per NEC table 250.122

Exception: Where the design and operation of the generator prevent
overloading, the ampacity of the conductors shall not be less than 100
percent of the nameplate current rating of the generator.

31
IEEE 142 — 2007
Grounding of Industrial and Commercial Power
Systems

32
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31 SITE SELECTION From Generac Guardian series installation manual

S No operable windows or openings in the wall permitted o
) J within 5 ft (1.52 m) from any point of the generator. . ¢
J F . \
' s . \
; 60 in (1524 mm) ExistingWall 18 in (457 mm) 60 in (1524 mm) \
Minimum Distance y

_ Clearance from operable
36in —> Top of Generator le—— 36in windows, doors or any
(914 mm) (914 mm) openings in the wall.

Clearance from the ends and front of the generator
must be 36 in (914 mm). This would include shrubs,

These guidelines are based upon fire 36in Dushios or "";JS- 0('19532':"“9 ‘)’""‘e top 5":’“": be »

: minimum of 60 in mm) from any structure,
testing of the gen.eralor ?ndosure anq (914 mm) overhang or projections from the wall. The gefErator
the manufacturer's requirement for air should not be placed under a deck or other stebcture
flow for proper operation. Local codes that is closed in and would limit or constrain air flow.

g i NOTE:
may be d'fferem apd more restrictive Removable fence panels for servicing cannot be
than what is described here. placed less than 18 in (457 mm) in front of the
generator.

From Generac Guardian series installation manual
C Z 22 Z Z Y I/
60 in (1524 mm)
Minimum
60in (1524 mm) __—7
Recommended
Minimum From Ends
le—
Generator
18in
[ (457 mm)
Minimum
NOTE:
The generator can be placed under decks or structures as long as all clearances are met and local building codes are followed.
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’T

—————— _ Window air
+— conditioner
— (source of ——————
= ignition) —————

www.nfpa.org

i)

H ]

i

o
T E E

For Sl units, 1 ft = 0.3048 m.

Notes:

(1) 5 ft minimum from relief valve in any direction away from any exterior source of ignition,
or mechanical ventilation air intakes. Refer to Table 6.3.4.3 of NFPA 58.

(2) If the cylinder is filled on site at the point of use lrom a bulk trud( the filling oonnecuon and vent valve must be at least
10 ft from any exterior source of ignition, into di air intakes.
Refer t0 6.3.4.4 of NFPA 58.

(3) Refer 10 6.3.4.3 of NFPA 58,

into direct-vent

Proper placement of portable generator.

5 ft (mln
(Note 1) 10 ft (min)
(Note 2)
Cl .
= — 3
3ft  Cylinder filled on
31t (min)  site at the point
5 ft (min) (min) (Note 3)  of use from
Central AC (Note 1) (Note 3) bulk truck
compressor Crawl space opening,
(source of ignition)  C¥linders not filed on site windows, or exhaust fan
at the point of use

35

Extension cords

* Article 590 Temporary Installations

36
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37

REACHING TO SAFETY:

Use Extension Cords Properly

Roughly 3,300 home fires originate in extension cords each year, killing
50 people and injuring 270 more. Extension cords can overheat

and cause fires when used improperly, so keep these

important tips in mind to protect your

home and workplace.

DON'T attempt to plug extension
cords into one another.

Make sure extension cords are -
I et fow Lhie It ndect Keep all outdoor extension cords
use, indoor or outdoor, and meet clear of snow and standing water.
the power needs of the
ce or device being used.

Aheavy reliance on extension
cords is an indication that you
have too few outlets to address
your needs. Have additional
outlets installed where you
need them.

Do NOT overload extension cords.

Inspect cords for DAMAGE -
before use. Check for cracked or Do NOT nail or staple electrical

frayed sockets, oose or bare cords to walls or baseboards
wires, and |oose connections.

Do NOT run through walls, NEVER use three-prong plugs
doorways, ceilings or floors. If with outlets that only have two
cord is covered, heat cannot slots. Never cut off the ground
escape, which may resultin a pin te force a fit, which could
ZARD. lead to electric shock.

Buy only cords that have been Do NOT substitute extension
approved by an independent cords for permanent wiring.
testing laboratory.

DO NOT use an extension cord or
a power strip with heaters or
fans, which could cause cords to
overheat and result in a fire.

MAY IS NATIONAL ELECTRICAL SAFETY MONTH
§ www.facebook.com/ESFlorg () www.twitter.com/ESFidotorg & www.youtube.com/ESFidotorg

Please share this free resource fo save lives

11/18/21

Electrical
Sources

Generator(s)
Solar PV
Batteries

Wind power
UPS
Etc.

38

312




11/18/21

Utility
Electrical

Sources
Continued

Separately
Derived System

39

Grounding and Bonding of Sources:
Neutral to Ground Connection

e Main Bonding e System Bonding
Jumper (MBJ) Jumper (SBJ)

e

40
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How Do You Tell With a Generator System?

* Look at the transfer switch

Is the

neutral

switched?

Solid neutral for
both the utility
and the generator
(share a common
neutral bus)

Separately Derived

System

Non-Separately
Derived System

Generator: Bond
neutral to ground
bus

Generator: Do not
bond neutral to
ground bus

Generator: install
grounding
electrode system

Generator: do not
install grounding
electrode system

41

Generator as Separately Derived System

Generator

Distribution
Panel

Grounded conductor
(Neutral)

Grounding 6 ftmin.

Electrodes
In earth

Grounding
Electrode
Conductor
(GEC)

ol

System Bonding
Jumper (SBJ)

Equipment
Grounding
Conductor (EGC)

42
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From Multiquip, Inc.

GENERATOR
GROUND LUG

Grounding Electrode Conductor
sized per 250.66, connection made
to grounding electrode per 250.70.
One conductor per clamp unless

clamp is listed for multiple conductors.

Supplemental
Ground Rod 250.53 (A) (3)

//t
8 FT./2.4 M (MINIMUM)

e Ground Rod
/ Installation 250.53 (G)

43

Separately Derived System (Utility Power) B G (T

Secondary

Transfer Switch —
Generator

N
— o o 1l ® f
) L
a |
T N Switched —
o — Neutral
SB) G EGC
000 )
EGC
1
Dedicated Main Bonding
Loads Jumper (MBJ)
G
- GEC Panel
L1
- . L Single phase
6 ft min. N § load
— 1| Z
I
EGC —
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| -9
Separately Derived System (Gen Power)
Secondary
Transfer Switch —
Generator
VRN
o o [
: X
e o
| B
. e |
/e e N@ s -
G
SBJ — E%C
EGC
|
Dedicated Main Bonding
Loads Jumper (MBJ)
> GEC e Panel
L1 )
= = L Single phase
6 ft min. N g load
<
D
EGC —,—

45

Generator

Non-Separately Derived System (Utility Power) .

Transfer Switch

Utility Transformer
Secondary

NEC 700.7(B), 701.7(B) and 702.7(B)

WARNING!
SHOCK HAZARD EXISTS IF GROUNDING
ELECTRODE CONDUCTOR OR BONDING

JUMPER CONNECTION IN THIS
EQUIPMENT IS REMOVED WHILE
ALTERNATE SOURCES(S) IS ENERGIZED.

N QL
AN\
0000 |
Solid J—
N Neutral —
G EGC
000 %
1
Dedicated Main Bonding
Loads Jumper (MBJ)
G Panel
L1
L Single phase
N § load
— 1| Z
I
EGC —

46
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Generator

TN

]

Transfer Switch

Y

Non-Separately Derived System (Gen Power)

~ e
Utility Transformer
Secondary

NEC 700.7(B), 701.7(8) and 702.7(8)

WARNING!
SHOCK HAZARD EXISTS IF GROUNDING
ELECTRODE CONDUCTOR OR BONDING

JUMPER CONNECTION IN THIS
EQUIPMENT IS REMOVED WHILE
ALTERNATE SOURCES(S) IS ENERGIZED.

EGC

0000 |
Solid J—
N Neutral -
G EGC
000 %
i |
Dedicated Main Bonding
Loads Jumper (MBJ)
G Panel
L1
Lg Single phase
N = load
—\— =
I
EGC _’_

47

Missing Bonding Connection!

Generator

—

-

~

Non-Separately Derived System (Gen Power)

Transfer Switch

Y @& VL@

Utility Transformer
Secondary

o
\‘l
u

NEC 700.7(B), 701.7(B) and 702.7(B)

WARNING!
SHOCK HAZARD EXISTS IF GROUNDING
ELECTRODE CONDUCTOR OR BONDING

JUMPER CONNECTION IN THIS
EQUIPMENT IS REMOVED WHILE
ALTERNATE SOURCES(S) IS ENERGIZED.

Current
Cannot return
to its source!

Solid

(000000000006

Shock hazard N Neutral —
on all metal G
Parts!
[W] —
EGC Y
T
| Dedicated Main Bonding
I Loads Jumper (MBJ)
€ Panel
—
L1 #
L Single phase
N § l load
T
— gumun  EGC — — _,_

48
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Other Labeling Requirements
For Portable Generators

» 702.7(C) Signs for Generator Power Inlet

* Where a power inlet is used for a temporary connection to a portable
generator, a warning sign shall be placed near the inlet to indicate the
type of derived system that the system is capable of based on the
wiring of the transfer equipment. The sign shall display one of the
following warnings:

49

WARNING!

FOR CONNECTION OF A SEPARATELY DERIVED
(BONDED NEUTRAL) SYSTEM ONLY

OR

WARNING!

FOR CONNECTION OF A NON-SEPARATELY DERIVED
(FLOATING NEUTRAL) SYSTEM ONLY

50
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Generator

Connection Transfer Switch

Separately Derived System (Gen Power)

FOR CONNECTION OF A SEPARATELY DERIVED
(BONDED NEUTRAL) SYSTEM ONLY

Y & YV @

Utility Transformer
Secondary

EGC

box
VRN
o o 1 i [
: )
H (o e
- ° o |
® N @ switched —
o ? Nv;:tcraT
SBJ G EGC
C : 000 %
| i |
A Dedicated Main Bonding
. Loads Jumper (MBJ)
| GEC Panel
= — = Single phase
A NEC 702.7(C) 6 ft min. N load
WARNING!

—— |
|

51

Generator

Connection Transfer Switch

Non-Separately Derived System (Gen Power)

Y @& VL@
Utility Transformer
Secondary

A

WARNING!

EGC
FOR CONNECTION OF A NON-SEPARATELY DERIVED
(FLOATING NEUTRAL) SYSTEM ONLY

NEC 702.7(C)

WARNING!
SHOCK HAZARD EXISTS IF GROUNDING
ELECTRODE CONDUCTOR OR BONDING

JUMPER CONNECTION IN THIS
EQUIPMENT IS REMOVED WHILE
ALTERNATE SOURCES(S) IS ENERGIZED.

NEC 700.7(B), 701.7(B) and 702.7(B)

box
i ' NI
O o o
AT
| 0000 |
Solid J—
N Neutral —
G EGC
r 000 %
| 1
A Dedicated Main Bonding
Loads Jumper (MBJ)
G Panel
L1
L Single phase
N § load
— 1| Z
I
EGC —

52
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Secondary

Non-Separately Derived System (Aux. Gnd) LT*

Transfer Switch
Generator

v
EGC

Dedicated Main Bonding
Loads Jumper (MBJ)
Panel

Auxiliary Grounding @
Electrode per
NEC 250.54

L1

p— Single phase
- N load

I

EGC

I

53

NEC 250.54 Auxiliary Grounding Electrode

* One or more grounding electrodes shall be permitted to be
connected to the equipment grounding conductors specified in
250.118 and shall not be required to comply with the electrode
bonding requirements of 250.50 or 250.53(C) or the resistance
requirements of 250.53(A)(2) Exception, but the earth shall not be
used as an effective ground-fault current path as specified in
250.4(A)(5) and 250.4(B)(4)

54
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Small Portable Generator Grounding/Bonding
NEC 250.34(A)

* The frame of a portable generator shall not be required to be
connected to a grounding electrode as defined in 250.52 for a system
supplied by the generator under both of the following conditions

1. The generator supplies only equipment mounted on the generator,
cord-and-plug-connected equipment through receptacles mounted
on the generator, or both

2. The normally non-current-carrying metal parts of equipment and
the equipment grounding conductor terminals of the receptacles
are connected to the generator frame.

55

Portable Generator

Generator

. Heater
Extension cord

B j—"

— Verify this connection is made internal to
generator using continuity check (NEC
250.34(A)

GFCI

]

Also verify this connection is
made internal to generator
using continuity check

Bonded
To generator
frame

Wheels isolated
From ground

Grounded but not
Effectively grounded

56
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Portable Generator with fault in equipment

Generator

Heater

GECl Extension cord

/
—
—] - — —

AYYYYY YN

%
e

Wheels isolated
From ground

Grounded but not
Effectively grounded

57

Portable Generator with fault in equipment and
someone touches equipment frame

Generator GFCl senses leakage current through person and trips!

Fault current through EGC may not be enough to trip normal (non-GFCl) breaker

Heater

GECI Extension cord

L
=
— - — —

Wheels isolated
From ground

| Grounded but not — —
Note: Generator does not rely on grounding (ground rod) to Effectively grounded

prevent shock. This is done through bonding!

58
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Portable Generator without receptacle bonded to frame

Generator

Heater

[ = )
GECl Extension cord

= ;
— — (— #

No where for fault current to go. All metal parts of heater
are ENERGIZED and a shock hazard!

Circuit breaker may not trip.

GFCl may trip if heater is touched.

AYYYYY YN

%
e

Wheels isolated
From ground

Grounded but not
Effectively grounded

59

Portable Generator without receptacle bonded to frame

Generator

Heater

GECI Extension cord

=

Fault current will try to find path back to source (generator windings) by
possibly arcing to frame and/or finding path to ground!
Someone standing on ground could get shocked

!

Y Y Y YN

%)
=

Wheels isolated
From ground

e ¢—

60
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Sizing Example

* Standby generator
* 16 kW Continuous Power
* 120/240V split phase output

* Transfer switch has solid neutral connection for generator
* No neutral switch
* Not a separately derived system

61

To Utility

(Non-switched neutral in Transfer Switch)

utilit \®\®
Whole-House Generator Backup Disc. Switch T} T

&
NEC 445.18(D) Transfer Switch \

Disc. Switch 200A Rated " Supply side

Bonding Jumper
(558BJ)

Generator o o &
u con F/'J | |_.4—
| @ /.

L y |
E Fa

N 0000 S0lid
g Neutral
<

i 14 kW
T2 120/240VAC G
G 58.3A

Grounding]
Electrode
System*

Main Panel |2

*Grounding electrode system:
ground rods, ground rings,
metal water pipe, vertical

Optional Auxiliary grounding electrode (rod) per structural steel, foundation ) )
250.54 rebar, etc. Main Bonding
Jumper (MBJ)
62
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Calculations

* Wire type: THWN

* Conductor Sizing:
* Generator Full Load Amps (FLA): 58.3
* Multiply FLA x 1.15 per 445.13: 58.3x1.15=67 A
* Use Table 310.16 using 75 deg C column
* #6 good for 65 amps §§
* #4good for 85amps «/
* Check: Will 60 amp circuit breaker on the generator protect the #4 wire? Yes!

63

Calculations

* Overcurrent Protection:
* 60 Amp circuit breaker included in generator
* Ok per 445.12(A)

* “Constant-voltage generators, except ac generator exciters, shall be protected from
overload by inherent design, circuit breakers, fuses, protective relays, or other identified
overcurrent protective means suitable for the conditions of use.”

64
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To Utility
Selected Loads Generator Backup i Panel ;
(Non-switched neutral in Transfer Switch) ain Fane
4
Transfer Switch
Disc. Switch 200A Rated
G
Generator — e PY /‘
u s0a l—c/ o H | | |
o s o :
C'y '_- . Main Bonding
C—:-N Solid Jumper (MBJ)
e fa000 e
- 14 kW 055
C o 120/240VAC G N
- 58.3A ¢ L
Dedicated
Loads
Sub Panel

*Grounding electrode system:
ground rods, ground rings,
metal water pipe, vertical

Grounding]
Electrode
System*

g)sp(;igzal Auxiliary grounding electrode (rod) per igt:‘;u;!ftee" foundation
65

445.18(D) Generator Emergency Shutdown in One- and Two-

Family Dwelling Units

* Type of change: New

* 2020 NEC: requires an emergency shutdown device to be located
outside all one- and two-family dwelling units at a readily accessible
location

* Not required cord-and-plug-connected portable generators.

* This emergency shutdown device was deemed necessary for fire
service and other first responders to secure on-site power sources
during emergencies such as a house fire.

FOR INFORMATIONAL PURPOSES ONLY. NOT CURRENT CODE IN 66
66
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%

<)

-;;/

S
o

=
Z

FOR INFORMATIONAL PURPOSES ONLY. NOT CURRENT CODE IN
OHIO 67

67

Design Example

* House prone to power outages in summer due to storms

* Summer temps can exceed 90 degrees F on most days

* Duration of outages usually last from 2 to 24 hours

* Homeowner only wants to back up certain loads, not whole house

* Electrical service is 120/240V, 200 amps

* Backup to loads shall be automatic

* Not all appliances and lights will be on during outage, only those necessary
* Homeowner does not plan to cook anything during outage

* Homeowner does not plan to do any clothes washing/drying during outage
* Homeowner wants air conditioner to run during outages

* Natural gas is supplied to the house for heating

68
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Appliance Consumption Table
Appliance Watts Appliance Watts Appliance Watts
Kitchen Living Room Tools
Blender 500 Bluray Player 15 Band Saw - 14" 1100
Can Opener 150 Cable Box 35 Belt Sander-3” 1000
Coffee Machine 1000  DVD Player 15 Chain Saw-12" 1100
Dishwasher 1200-1500 TV-LCD 150 Circular Saw - 7-1/4" 900
Espresso Machine 800 TV -Plasma 200  Circular Saw 8-1/4" 1400
Fi Upright-15 cu. ft 1240 Satellite Dish 25 Disc Sander-9” 1200
reezer - Uprig| cu. ft. Wh/Day** atellite Dis isc Sander
Fi Chest-15 cu. ft o St Recet 450  Drill-1/4" 250
reezer es cu. ft. Wh/Day** ereo Receiver ri
Frid 20 cu. ft. (AC) 14N Video G C I 150 Drill -1/2" 750
ridge cu. ft. Wh/day** ideo Game Console ri
Fridge -16 cu. ft. (AC) 10 Lights Drill -1" 1000
ridge -16 cu. ft. Wh/day** g ri
Garbage Disposal 450 CFL Bulb - 40 Watt Equivalent n Hedge Trimmer 450
Kettle - Electric 1200  CFL Bulb - 60 Watt Equivalent 18 Weed Eater 500
Microwave 1000  CFLBulb - 75 Watt Equivalent 20 Misc.
Oven - Electric 1200  CFL Bulb - 100 Watt Equivalent 30 Clock Radio {7
69
Appliance Watts Appliance Watts Appliance Watts
Toaster 850 Compact Fluorescent 20 Watt 22 Curling Iron 150
Toaster Oven 1200  Compact Fluorescent 25 Watt 28 Dehumidifier 280
Stand Mixer 300 Halogen - 40 Watt 40 Electric Shaver 15
Heating/Cooling Incandescent 50 Watt 50 Electric Blanket 200
Box Fan 200 Incandescent 100 Watt 100 Hair Dryer 1500
Ceiling Fan 120 LED Bulb - 40 Watt Equivalent 10 Humidifier 200
Central Air Conditioner - 24,000 . . .
3800  LED Bulb-60 Watt Equivalent 13 Radiotelephone - Receive 5
BTU NA
Central Air Conditioner - 10,000 X . 2
3250  LED Bulb - 75 watt equivalent 18 Radiotelephone - Transmit 75
BTU NA
Furnace Fan Blower 800 LED Bulb - 100 Watt Equivalent 23 Sewing Machine 100
Space Heater NA 1500  Office Vacuum 1000
Tankless Water Heater - Electric 18000 Desktop Computer (Standard) 200 Note: TVs, Computers, and other devices left
Water Heater - Electric 4500 Desktop Computer (Gaming) 500 plugged in but not turned on still draw power.
Window Air Conditioner 10,000 900 Laptop 100 **To estimate the number of hours that a
BTUNA refrigerator actually operates at its maximum
Window Air Conditioner 12,000 3250 LCD Monit 100 wattage, divide the total time the refrigerator is
BTU NA SO0k plugged in by three. Refrigerators, although
Well Pump —1/3 THP 750 Modem 7 turned “on” all the time, actually cycle on and
off as needed to maintain interior temperatures.

70
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Appliance Watts Appliance Watts
Laundry Paper Shredder 150
Clothes Dryer - Electric 3000  Printer 100
Clothes Dryer - Gas 1800  Router 7
Clothes Washer 800 Smart Phone - Recharge 6
Iron 1200  Tablet-Recharge 8
71
14 kW Generator

14RCAL with Automatic Transfer Switch and
OnCue Plus

(0) Write a review

Starting at $4490.00* MSRP
Model Number 14RCAL

Fuel Type LPG, Natural Gas
Phase Single Phase or Three Phase
ATS Included

Remote Monitoring Included

*Starting price in US dollars. Does not include installation
or accessories or costs to export outside the US.

FIND A GET A
DEALER QUOTE

REQUIRED FINANCING
COMPONENTS INFORMATION

72
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FEATURES SPECS REQUIRED COMPONENTS ACCESSORIES
Model - 14RCAL

Rated kW LP 14 KW

Rated kW NG 12 kW |

Amps LP 58 amps

Amps NG 50 amps

Peak Motor Starting kVA @240 V

33KkVa |

Alternator Note

Displacement

Horsepower

Enclosure Material

Sound Output During Weekly Exercise
Sound Output During Full-speed Operation
Response Time

Warranty

Country of Origin
Certifications/Listings

Automatic Transfer Switch Included
Remote Monitoring Available

Off Grid / Utility Backup

All information shown is for 1 Phase 60 Hz generator
with the largest alternator option available.

725 cm? (44 cu. in.)

NG 20.5 HP, LP 23.6 HP
Aluminum

63 dB(A)

67 dB(A)

10 seconds

Premium five-year limited warranty
us

UL 2200,CSA,EPA,cUL
Included

Included

Off Grid, Utility Backup

73
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Home Address

1203 McKinley Place
Fostoria, Ohio 44830

Henry Peter Matthews, PE, CPE, CESCP, PVA

Work Address

Marathon Petroleum Company

539 South Main Street

Email: hpmatthews@matthewselectrical.net Findlay, Ohio 45840

Home Phone: 419-701-7707
Cell Phone: 419-575-3488

Work Experience

Education

Certifications

Cell phone: 419-957-2110

Marathon Petroleum Company, LP; Findlay, Ohio

Advanced Senior Engineer/Electrical Specialist

Electrical Engineering Supervisor — Terminal Engineering
Project Engineer — Major Projects

Electrical Designer — Retail Division

Cooper Standard Automotive, Bowling Green, Ohio

Plant Engineering Manager
Plant Electrical Engineer

Toledo Engineering Company (consultant); Toledo, Ohio

Electrical Drafter

Bowling Green State University; Bowling Green, Ohio
Masters of Business Administration

Pennsylvania State University; University Park, PA
BS Electrical Engineering

Solar Energy International, Paonia, Colorado
Solar PV Training

Owens Community College; Findlay, Ohio
Certificate: Introductory Welding

Penn Foster Career School
Certificate: Plumbing

Penn Foster Career School
Certificate: Electrician

Professional Engineer (PE): OH, M|, IN, KY, IL, WI
Photovoltaic Associate (PVA) by NABCEP

Certified Electrical Safety Compliance Professional (CESCP), NFPA
Certified Plant Engineer (CPE): Association for Facility Engineers

Email: hpmatthews@marathonpetroleum.com
Office phone: 419-421-3423

June 2006 — Present

July 1993 —June 2006

June 1989 — July 1993

Aug 2003

Dec 1989

Sept 2021

April 2017

July 2010

October 2004

Building Operator Certification (BOC): Northwest Energy Efficiency Council
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Licenses Ohio Electrical Contractor, Ohio Department of Commerce, License # 46972
Ohio Training Agency, Ohio Construction Industry Licensing Board, Agency #48714
Ohio Training Agency, Ohio Board of Building Standards

Special Training Solar Energy International (SEl), Paonia, Colorado
e Solar Electric and Design and Installation Course, April 2021, 60 hours
e PV Systems Fundamentals (Battery-Based), June 2021, 40 hours
e Advanced PV System Design and the NEC, June-July 2021, 60 hours
e Comparing Battery Technologies, July 2021, 10 hours
e Tools and Techniques for Operations and Maintenance of PV Systems, 9/21, 40 HR

Affiliations
Institute of Electrical and Electronics Engineers (IEEE) — Senior Member
International Association of Electrical Inspectors (IAEI)
NFPA Section Member for Architects, Engineers and Building Officials
lllumination Engineering Society of North America (IESNA)
API RP 545 former Co-Chair, American Petroleum Institute, Lightning Protection for
Above Ground Storage Tanks (2017- 2018)

Business Matthews Electrical Services, Owner

Ownership Designer Cuts Hair Salon, LLC; Co-owner

Biography

Henry has worked in the electrical, power, electronics, instrumentation, controls and communication fields for
over 30 years. He earned his Bachelor of Science degree in Electrical Engineering from Penn State University in
1989. Henry worked as a consultant for Toledo Engineering Company in Toledo, Ohio as a drafter and field
technician.

In 1993 he started working for Cooper Standard Automotive Company in Bowling Green, Ohio in 1993 as a
Plant Electrical Engineer. He was then promoted to Plant Engineering Manager in 2000. During this time, he
earned his Professional Engineering License in Ohio.

In 2003, Henry earned his MBA at Bowling Green State University.

In 2006, Henry joined Marathon Petroleum Company in Findlay, Ohio. He then went on to obtain his
Professional Engineers license in Electrical Engineering for Michigan, Indiana, lllinois, West Virginia, Kentucky,
Minnesota and Wisconsin. During his tenure at Marathon, Henry has had several roles including Electrical
Design Engineer, Project Engineer and Electrical Supervisor. He is currently an Advanced Senior Engineer
where he writes electrical standards for the company and conducts a community of practice for all the
company’s electrical engineers and safety professionals.
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During his time at Cooper Standard Automotive and Marathon Petroleum, Henry developed a passion for
teaching, learning and applying Electrical Construction Codes. At Cooper, he trained the entire non-electrical
maintenance staff to perform basic electrical tasks.

At Marathon, Henry works with the Learning and Development Department to conduct multiple training
sessions for new hires and seasoned engineers on various topics including Electrical Safety, Grounding and
Bonding, Hazardous Area Location, Electrical Inspection, Motors, Lightning protection Static Electricity
Mitigation, Reading and Understanding Electrical Diagrams, Programmable Logic Controllers and more.

Henry also works very closely with the Talent Acquisition Teams and visits numerous college campuses to
deliver presentations on Engineering, Career Development, Networking and other topics.

Henry recently served as the Co-chair of the APl Recommended Practice 545 Task Group for Lightning
Mitigation for Above Ground Storage Tanks. In this role, he works with engineers, scientists and
manufacturers from all over the world to evaluate the impacts of lightning and static electricity on metal
above ground storage tanks.

His passion for teaching and Electrical Safety has motivated him to earn the Certified Electrical Safety
Compliance Professional Certification (CESCP) from NFPA. He also regularly attends numerous electrical and
safety conferences and training sessions conducted by NFPA, IEEE, API.

Previously, Henry was the President of the Fostoria, Ohio area Toastmasters team.

Henry is also a member of the International Association of Electrical Inspectors.

Henry also owns two small businesses:

Matthews Electrical Services - that performs mainly limited residential and small commercial electrical
services and conducts training for licensed electricians in the state of Ohio.

Designer Cuts Hair Salon, LLC — Henry co-owns the beauty salon with his wife.
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File Attachments for ltem:

ER-6 Grounding and Bonding Part 2: Beyond the Basics (Matthews Electrical Services)
BO, MPE, EPE, FPPE, BI, ESI, RBO, RPE, RBI (4 hours)

Staff Notes:

ESIAC Recommendation: Recommend approval

Committee Recommendation:
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Grounding and Bonding Part Il Webinar — Beyond the Basics

Course Outline

Objective: To cover more advanced Grounding and Bonding applications and relating
them to applicable NEC grounding and bonding requirements.

Structure
a. Duration: 4 hour
b. Format

i. Webinar
1. Register at www.matthewselectrical.net
2. Webinar conducted at www.zoom.com
c. Resources
i. 2020 National Electrical Code

1. Article 250 Grounding and Bonding
2. Article 445 Generators
3. Article 690 Solar Photovoltaic Systems
4. Other applicable NEC sections

ii. 2021 NFPA 70E Electrical Safety in the Workplace

iii. NFPA 77

iv. NFPA 780

v. |EEE 80 and IEEE 142

vi. PowerPoint Slides Developed by Matthews Electrical Services

vii. Solar Energy International material
viii. |AEl.org website and publications including Soares Book on Grounding
and Bonding

ix. NFPA website

X. Electrical Safety Foundation International website and publications

xi. Various equipment manufacturers published material

Curriculum: Grounding and Bonding

Review of Grounding and Bonding basic concepts

Proper grounding and bonding for personnel safety and equipment reliability
Review of GFCl and GFPE operating principles

System grounding: Utility vs. Separately Derived Systems

Preventing objectionable current flow

Resistance Grounding Systems

Grounding and Bonding of Remote Buildings

Grounding and Bonding of Generator systems and the role of the transfer switch
Grounding and Bonding of Solar PV systems

Lightning protection basics

Static Electricity Mitigation

Q

AT TSm0 o0 T
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD
OF BUILDING STANDARDS CERTIFICATIONS

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The
courses may be used for the attainment of goals that are connected with technical and professional development as they
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the
responsibilities of the certification for which credit is being requested.

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is
recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.
Advertising shall not disclose improper approval information to the public.

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information:
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor.

Anyone or any organization administering an approved course shall provide the Board with advanced written information
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the
course with the name of course, date, and location.

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the
course.

Board approval: Remains in effect through the calendar year of approval. The course may be renewed administratively
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval.
The Board does not grant retroactive approval for courses presented prior to approval date.

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees;
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training.

Ohio Board of Building Standards ] 614 | 644 2613
6606 Tussing Road Gerald O. Holland, Chairman Fax 614 | 644 3147
PO Box 4009 TTY/TDD 800 | 750 075
Reynoldsburg, OH 43068-9009 U.S.A. . . . www.com.ohio.gov
4 g An Equal Opportunity Employer and Service Provider g 336




Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

I
APPLICATION

Continuing Education COURSE SUBMITTER.
Course Approval

Course Submitter: Henry Matthews
(Contact Name)

Continuing education programs approved for Organization: Matthews Electrical Services
education credit by the Ohio Board of ) (Organization/Company)
Building Standards may be used for | Address: 1203 McKinley Place

(Include Room Number, Suite, etc.)

compliance with certification requirements City: Fostoria State: Ohio Zip:44830
related to code enforcement, plan review, and

inspection responsibilities. The credit is to be | E-Mail: hpmatthews66@att.net
used to renew the certifications issued by the ]

Ohio Board of Building Standards pursuant to Telephone:419-575-3488 Fax:
section 3781.10(E) ORC. Course Sponsor:

COURSE INFORMATION:

Course Title: Grounding and Bonding Part Il Webinar - Beyond the Basics

New Course Submittal: [Hl]  Update Course: [ | Prior Approval Number:
Purpose and Obj ective: This course will expand upon the basic grounding and bonding principles and requirements covered in Grounding and Bonding (Part 1).

This course will cover more in-depth grounding and bonding topics such as system grounding, resistance grounding, separately derived systems,
grounding and bonding of generator systems, Solar PV systems and remote buildings. We will also discuss how grounding and bonding
helps mitigate static electricity and is a key component of lightning protection systems.

Number of Instructional Contact Hours that can be obtained upon completion: 4

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official El Master Plans Examiner El Building Inspector El Fire Protection Inspector |:| Mechanical Inspector I:l
Building Plans Exam. I:l Plumbing Inspector I:l
Plumbing Plans Exam. I:l Non-Res IU Inspector |:|
Electrical Plans Exam. El
Mechanical Plans Exam. I:l
Fire Protect. Plans Exam.@

Res Building Official El Res Plans Examiner El Res Building Inspector Iil Res Mechanical Inspector I:l Res IU Inspector |:|

Electrical Safety Inspectors
Location of ESI Course: www.matthewselectrical.net via www.zoom.com Date(s) of ESI Course(s): 12-18-21
. Lo . Check
SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: Off
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone X
Organization sponsoring or requesting the program (if any)

Course Title: Name of course (related to content) X
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed X
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) X
Participants: Check off each certification for which credit is requested (for which course relates to certification) X
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered | X
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available X
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications X
Test Materials: Qizzes will be conducted inside the Zoom Webinar X
Completed Application: X

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Form: 1526 BBS 81
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MATTHEWS ELECTRICAL SERVICE. Grounding and Bonding
Webinar Part ||

Matthews Electrical Services
Ohio Training Agency #48714
Henry Matthews, PE, CPE, CESCP




WELCOME!

e Goals

* Promote learning

* Make session engaging
* Discussion
* Videos
* Case Studies
* Polls

* Make 4 hours as productive as possible!
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ﬂ@«ke Holt's lllustrated Guide to

CHANGES TO THE |
NATIONAL ELECTRICAL CODE’

2020 NEC

nternational Association of Electrical Inspectors

Groundmg & Bonding
NEC2017

Based on the 2017 NEC
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Keys to Understanding
Grounding and Bonding

* Grounding and Bonding is one of the most confusing
topics in the NEC
e Simplified by understanding:
* Grounding
* Bonding
* Theory of current flow
 Effective Ground Fault Current Path
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Why Do We
Ground and Bond?
Review




Rule #1

* Electric current always wants to return to its source — not ground
* Exception: Lightning
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Rule #2

* Electric current will take any and all available paths to get back to its
source

* Includes:
e Earth
* Water
* People
* Metallic objects
* Airs
* Concrete
* Wood
* Pets
* You get the picture...
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https://www.youtube.com/watch?v=JKV4LGBU3pE Mythbusters



https://www.youtube.com/watch?v=JKV4LGBU3pE

Rule #3

* Most of the current (returning back to its source) will take the path of
least resistance (impedance)
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Goal #1

* Bonding creates an intentional low impedance (resistance) path for
current to return to the source

 AKA: Low Impedance Effective Ground Fault Path
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Three Methods

* The Neutral (Grounding Conductor): Normal Current Return Path

* Equipment Grounding Conductor: Intentional Abnormal Current
(Ground Fault) Return Path

e The Earth: Unintentional Current (Ground Fault) Path - aka stray
currents
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Why Do We Ground and Bond?

* Grounding * Bonding
 Divert lightning to ground e Equalize voltages (no current flow)
 Establish voltage reference * Create equipotential plans

Minimize elevated voltages Create effective ground fault path
Stabilize voltages Prevent static electricity buildup
Relax static charges Help minimize step and touch

Noise reduction (electronics) potential
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» Both objects are at same voltage (equi-potential), but not necessarily 0 volts

BONDING

i////——BONDWGJUMPER

METALLIC OBJECTS

EARTH

(177171717777 7777 1

* No current flow between bonded objects 349




GROUNDING

METALLIC OBJECT

/ GROUNDING ELECTRODE CONDUCTOR

EARTH B

L1177 )77

/ GROUND ROD (ELECTRODE)

Object is now at 0 volts (ground reference)
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Things that are inherently grounded*

* *perform ground resistance tests to be certain
* Some codes require additional grounding
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BONDING AND GROUNDING

/— BONDING JUMPER

METALLIC OBJECTS

w /_ GROUNDING ELECTRODE CONDUCTOR
EARTH

[1TT117777 7177777

GROUND ROD (ELECTRODE)

Both objects are now at 0 volts




Types of Grounding

e System Grounding [250.4(A)(1)]

 ...shall be connected to the earth in a manner that will limit the voltage
imposed by lightning, line surges, or unintentional contact with higher-voltage
lines and that will stabilize the voltage to earth during normal operation

e Electrical Equipment Grounding [250.4(A)(2)]

* Normally non-current-carrying conductive materials enclosing electrical
conductors or equipment, or forming part of such equipment, shall be
connected to earth so as to limit the voltage to ground on these materials

* Examples: conduit, electrical enclosures, electrical devices and fittings,
equipment enclosures, transformer cases, motor cases etc.
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Bonding

* Bonding of electrical equipment [250.4(A)(3)]

 Normally non-current carrying conductive materials enclosing electrical
conductors or equipment, or forming part of such equipment, shall be
connected together and to the electrical supply source in a manner that
establishes an effective ground fault path.

* Bonding of Electrically Conductive Materials and Other Equipment
[250.4(A)(4)]

* Normally non-current-carrying electrically conductive materials that are likely
to become energized shall be connected together and to the electrical supply
source in a manner that establishes an effective ground-fault current path
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Effective Ground-Fault Current Path!
[250.4(A)(5)]




Effective Ground-Fault Current Path!
[250.4(A)(5)]

* Electrical equipment and wiring and other electrically conductive
material likely to become energized shall be installed in a manner that
creates a low-impedance circuit facilitating the operation of the
overcurrent device (circuit breaker, fuse e.g.) or ground detector for
high-impedance grounded systems.

* It shall be capable of safely carrying the maximum ground fault
current likely to be imposed on it from any point on the wiring system
where a ground fault may occur to the electrical supply source.

* The earth shall not be considered as an effective ground fault current
path.
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Current Return Paths

Normal Return Path

/ Abnormal Return Path

Normal Current Return Path (Neutral)
/ (fault return)

Abnormal Current (fault) Return Path (Equipment Grounding Conductor)

A

https://www.youtube.com/watch?v=BAcprdE YdQ
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https://www.youtube.com/watch?v=BAcprdE_YdQ

Utility Service
vs. Separately Derived System

A

o000

System bonding !
jumper

N

O0OO00O0OO0OO0OO

oO®O0

Main bonding
jumper

avd

1

=
=

= Neutral isolated from

enclosure 358




IAEI 2014

Copyright

NEC 250.4(A) and (B)

Part A - Grounded System Part B - Ungrounded System

Bl )

The performance requirements of the fault-current paths
for each system are provided in each part
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The Conductors of the Grounding System

* Main Bonding Jumper (MBJ)

* Grounded Conductor (neutral)

* Grounding Electrode Conductor (GEC)

* Supply Side Bonding Jumper (SSBJ)

» System Bonding Jumper (SBJ): for separately derived systems
* Equipment Grounding Conductor (EGC)

* Bonding Conductors (Jumpers)




What is the Sphere of Influence?

ROD LENGTH

-
-

2X ROD
LENGTH

CONCENTRIC SHELLS

https://www.youtube.com/watch?v=1qQStcKz-eY
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https://www.youtube.com/watch?v=IqQStcKz-eY

IAEI 2014

Copyright ¢

Functions of Grounding Electrode

Grounding Electrode - A conducting object
through which a direct connection to earth
is established.

1. Connects the electrical system to earth

2. Connects electrical equipment to earth

3. Attempts to maintain equipment at the
earth voltage potential

Little effect in clearing ground faults
(not its function)

B B o

OGR! <—— Grounding electrode conductor

not shown
W<— Grounding electrode system
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Dissipation of Over-Voltages
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Why Do We Put Ground Rods in Parallel?

Resistor Combinations

The combination rules for any number of resistors in series or parallel can be derived with
the use of Ohm's Law, the voltage law, and the current law.

R R, R, R =R+R +R,+..
MNAN—ANN—ANN— equivalent ‘ C

Series

Vo V+V +V, +.. ,
R¢. tivlent == : - : :_I+;+_j+'-*: R| + R1 + R1+...
o ! I 1, I i '

Series key idea: The current is the same in each resistor by the current law.

| 1 I I

RS R R,

Parallel

equivalent 1

To lower resistance, add ground rods (electrodes) in parallel
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Ground Rods and Electrical Resistance

r Resistance of rod 1 = 100%

Resistance of 2 rods in parallel = 60% of Rod 1 resistance

|

Resistance of 3 rods in parallel = 40% of Rod 1 resistance

/ Resistance of 4 rods in parallel = 33% of Rod 1 resistance

I—L'/\i 2 ‘
—  —alm  —aia
’ minimum 6’ - minimum 6’ - minimum 6’ _

V V V

Example:

Rod 1 =60 ohms

Rods 1&2 =36 ohms

Rods 1,2,&3 = 24 ohms
Rods 1,2,3&4 = 19.8 ohms
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Equipotential Bonding

* Also known as:

* Chassis grounding, equipment grounding, instrumentation ground and safety
ground

e Used for:

* In-ground swimming pools, data-communication centers, electrical
substations, dairy farms, anti-corrosion systems etc.

* Objective: To create a grounding plane that minimizes step and touch
potential where regardless of where a person steps or what he/she
touches, the voltage is the same. Shock mitigation.

https://www.youtube.com/watch?v=wyOILpoR39A&t=1s

20 mins
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https://www.youtube.com/watch?v=wyOILpoR39A&t=1s

Equipotential Grounding Grid

* Primarily bare, solid #8 copper wire
e 1-ft grid, Must extend at least 3 ft past the water’s edge

* All other objects within 5 ft of the pool shall have a grounding
conductor bonded to the grid

e All metallic objects shall be bonded together, to the grid and to the
concrete rebar

* Entire area where people are engaged in swimming or could be wet

shall have all metallic objects bonded together regardless of distance.

* Recommended to extend equipotential grid to all concrete areas
regardless of distance.
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Pool Equipment and Items Requiring Grounding

* Lighting assemblies, including in-water lighting

* The pool water itself! At least 9 in? must be in contact with conductive surface
* All electrical equipment within 5 ft horizontally of the pool

e Conductive equipment within 12’ vertically of the pool including diving boards
* Motors, filters and other electrical recirculation equipment

* Metallic fittings

* Junction boxes, transformers, power supply enclosures

* GFCls

* Panelboards

* Note: some low-voltage, listed, in-pool luminaires may not require a grounding
conductor. VERIFY PROPER INSTALLATION WITH MANUFACTURER
INSTRUCTIONS, THE AHJ AND THE NEC!
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Hot tubs, Hydromassage Tubs (680.40)

* Equipotential bonding isn’t required if
* The spa or hot tub is listed, labeled and identified as a self-contained spa or
hot tub for aboveground use
* The spa or hot tub isn’t identified as suitable for indoor use
* The spa or hot tub is located on or above grade

* The top rim of the spa or hot tub is at least 28 in. above a perimeter surface
located within 30 in. from the spa or hot tub.
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Grounding Between Multiple Buildings Fed from
Single Building Panel

Is there a
continuous An equipment grounding conductor Do not install a neutral-
metallic path is required to be run in conduit to-ground connection
between the between both buildings. (MBJ, SBJ, SSBJ)
buildings?

It is not required to run a
grounding conductor
between the two
buildings

Install a neutral-to-
ground connection in
each panel

Metallic path can be conduit, water pipe, gas pipes, rebar in concrete, grounding conductor, communications wirina
Fencing, building structures etc. i




Grounding Between Multiple Buildings Fed
from Single Building Panel

 All buildings must have a grounding electrode installed, whether they
are isolated or not.

* Exception: If the remote building has only one circuit breaker or fuse,
then a grounding electrode is not required.

* However, an equipment grounding conductor run in conduit from the
main panel is required

* A ground rod is still a good idea in this case




Grounding Electrode Required

* For each building(s) or structure(s) served by one or more feeders or
branch circuits, a meeting the
requirements of Part |l of Article 250 must be used or installed

* The grounding electrode(s) must be connected in a manner specified
in 250.32(B) or (C)

* Where no grounding electrode(s) are present from the construction
of the building or structure, a grounding electrode system as specified
in Part Ill of Article 250 (specifically 250.50) must be installed and

used
e See 250.32(A)
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Grounding Electrode Requirements

* Grounding electrodes at additional buildings or structures must be
to form a grounding electrode system

* Where no grounding electrodes are present at the building or
structure, one or more of the grounding electrodes specified in
250.52(A)(4) through (A)(8) must be installed and used

* Rod, pipe, and plate electrodes to comply with 250.53(A)(1) through
(A)(3)

* See 250.50




Grounding Electrode Requirements
(cont.)

250.32(A) Exception:

* A grounding electrode shall not be required where only a single
branch circuit, including a multiwire branch circuit, supplies the
building or structure and the branch circuit includes an equipment
grounding conductor for grounding the normally non—current-carrying
metal parts of equipment.
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Grounding and Bonding at
Seperate Building or Structure

Grounding at separate building or structure using the required

equipment grounding conductor [250.32(B)(1)]

Building 1 Building 2

LY @

@ ®

S @

& @

@ ®

s @

o Grounded conductor e

S @

S v 2

& Q

MBJ]

R () C[sesseessee]

Equipment grounding conductor
in accordance with 250.118

"— <«—— Required grounding electrode(s) —» —
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Grounding and Bonding at

Seperate Building or Structure

Grounding and bonding at separate building or structure using
required equipment grounding conductor [250.32(B)(1)]

Service 2 Building 1 Building 2
N | T

@

I

BFEEEREE @B

HEENEEEEE
SEEEEREEESE

HEEEEAE S E

D es00506522]0)

Dlevses55005@

Isolate grounded
conductor
[250.24(A)(5)] —

""" N Required EGC

\ y— Feeder to Building 2 — ,

Clsevseessee|
Cleesscessee]|

“———— Required grounding electrode(s) ————
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Grounding and Bonding at
Seperate Building or Structure

Grounding at separate building or structure using the grounded
circuit conductor [250.32(B)(1) Exception No. 1]

Building 1 Permitted for Building 2
existing
v installations 2
No service J< only 3] No EGCran
< 2} to building 2
ol | Grounded conductor | & J
S @
® v @
S %
MBJ]
(0502302002 ©[sesseesseo]
No continuous metallic

paths bonded to grounded
systems in each building involved

"— <«—— Required grounding electrode(s) —» —
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Grounding and Bonding at

Seperate Building or Structure

Grounding and bonding at separate building or structure using
grounded circuit conductor [250.32(B)(1) Exception No. 1]

Service _E_ Building 1 Building 2
‘ | Existing premise
1 wiring systems only

@

B (S|
9 [ 1 B S O gl (Ho|
Hlle o N ==
B 1B — \Y) ol 1 @
o & ' S ol & e
H B £ 4 s| & =
1 1 ® ! | & ®
§ @i s § § X @ §‘\
® [ ]
ol Grounded conductor @)

used for grounding —

| «— Type PVC conduit ———

.y No continuous metallic paths —

-— 'Required grounding electrode(s) ——
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Disconnecting Means for Separate
Building or Structure on the Same Premises

* Special rules have been provided for large capacity, multibuilding
industrial installations under single management [see 250.32(D)]

* These occupancies have trained and qualified personnel and have
established procedures for safe switching of electrical feeders or
branch circuits

* As a result, the disconnecting means are permitted to be at other
locations on the premises rather than at the building served as
generally required by 225.32
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Remote Disconnect Permitted

Isolate grounded conductor from
equipment grounding conductors
and grounding electrode

Building 1 S

Remote Building

Service
equipment - -
- = o] O @
+ '8 sf & @
Disconnect § §
for remote r
building —

[ y—Feeder to remote building

e Required grounding electrode(s)—/
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Two Buildings on a Common Foundation

Fire wall for building separation

Bonding grounding electrodes together
permitted but not required [250.58]
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Home Address

1203 McKinley Place
Fostoria, Ohio 44830

Henry Peter Matthews, PE, CPE, CESCP, PVA

Work Address

Marathon Petroleum Company

539 South Main Street

Email: hpmatthews@matthewselectrical.net Findlay, Ohio 45840

Home Phone: 419-701-7707
Cell Phone: 419-575-3488

Work Experience

Education

Certifications

Cell phone: 419-957-2110

Marathon Petroleum Company, LP; Findlay, Ohio

Advanced Senior Engineer/Electrical Specialist

Electrical Engineering Supervisor — Terminal Engineering
Project Engineer — Major Projects

Electrical Designer — Retail Division

Cooper Standard Automotive, Bowling Green, Ohio

Plant Engineering Manager
Plant Electrical Engineer

Toledo Engineering Company (consultant); Toledo, Ohio

Electrical Drafter

Bowling Green State University; Bowling Green, Ohio
Masters of Business Administration

Pennsylvania State University; University Park, PA
BS Electrical Engineering

Solar Energy International, Paonia, Colorado
Solar PV Training

Owens Community College; Findlay, Ohio
Certificate: Introductory Welding

Penn Foster Career School
Certificate: Plumbing

Penn Foster Career School
Certificate: Electrician

Professional Engineer (PE): OH, M|, IN, KY, IL, WI
Photovoltaic Associate (PVA) by NABCEP

Certified Electrical Safety Compliance Professional (CESCP), NFPA
Certified Plant Engineer (CPE): Association for Facility Engineers

Email: hpmatthews@marathonpetroleum.com
Office phone: 419-421-3423

June 2006 — Present

July 1993 —June 2006

June 1989 — July 1993

Aug 2003

Dec 1989

Sept 2021

April 2017

July 2010

October 2004

Building Operator Certification (BOC): Northwest Energy Efficiency Council
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Licenses Ohio Electrical Contractor, Ohio Department of Commerce, License # 46972
Ohio Training Agency, Ohio Construction Industry Licensing Board, Agency #48714
Ohio Training Agency, Ohio Board of Building Standards

Special Training Solar Energy International (SEl), Paonia, Colorado
e Solar Electric and Design and Installation Course, April 2021, 60 hours
e PV Systems Fundamentals (Battery-Based), June 2021, 40 hours
e Advanced PV System Design and the NEC, June-July 2021, 60 hours
e Comparing Battery Technologies, July 2021, 10 hours
e Tools and Techniques for Operations and Maintenance of PV Systems, 9/21, 40 HR

Affiliations
Institute of Electrical and Electronics Engineers (IEEE) — Senior Member
International Association of Electrical Inspectors (IAEI)
NFPA Section Member for Architects, Engineers and Building Officials
lllumination Engineering Society of North America (IESNA)
API RP 545 former Co-Chair, American Petroleum Institute, Lightning Protection for
Above Ground Storage Tanks (2017- 2018)

Business Matthews Electrical Services, Owner

Ownership Designer Cuts Hair Salon, LLC; Co-owner

Biography

Henry has worked in the electrical, power, electronics, instrumentation, controls and communication fields for
over 30 years. He earned his Bachelor of Science degree in Electrical Engineering from Penn State University in
1989. Henry worked as a consultant for Toledo Engineering Company in Toledo, Ohio as a drafter and field
technician.

In 1993 he started working for Cooper Standard Automotive Company in Bowling Green, Ohio in 1993 as a
Plant Electrical Engineer. He was then promoted to Plant Engineering Manager in 2000. During this time, he
earned his Professional Engineering License in Ohio.

In 2003, Henry earned his MBA at Bowling Green State University.

In 2006, Henry joined Marathon Petroleum Company in Findlay, Ohio. He then went on to obtain his
Professional Engineers license in Electrical Engineering for Michigan, Indiana, lllinois, West Virginia, Kentucky,
Minnesota and Wisconsin. During his tenure at Marathon, Henry has had several roles including Electrical
Design Engineer, Project Engineer and Electrical Supervisor. He is currently an Advanced Senior Engineer
where he writes electrical standards for the company and conducts a community of practice for all the
company’s electrical engineers and safety professionals.
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During his time at Cooper Standard Automotive and Marathon Petroleum, Henry developed a passion for
teaching, learning and applying Electrical Construction Codes. At Cooper, he trained the entire non-electrical
maintenance staff to perform basic electrical tasks.

At Marathon, Henry works with the Learning and Development Department to conduct multiple training
sessions for new hires and seasoned engineers on various topics including Electrical Safety, Grounding and
Bonding, Hazardous Area Location, Electrical Inspection, Motors, Lightning protection Static Electricity
Mitigation, Reading and Understanding Electrical Diagrams, Programmable Logic Controllers and more.

Henry also works very closely with the Talent Acquisition Teams and visits numerous college campuses to
deliver presentations on Engineering, Career Development, Networking and other topics.

Henry recently served as the Co-chair of the APl Recommended Practice 545 Task Group for Lightning
Mitigation for Above Ground Storage Tanks. In this role, he works with engineers, scientists and
manufacturers from all over the world to evaluate the impacts of lightning and static electricity on metal
above ground storage tanks.

His passion for teaching and Electrical Safety has motivated him to earn the Certified Electrical Safety
Compliance Professional Certification (CESCP) from NFPA. He also regularly attends numerous electrical and
safety conferences and training sessions conducted by NFPA, IEEE, API.

Previously, Henry was the President of the Fostoria, Ohio area Toastmasters team.

Henry is also a member of the International Association of Electrical Inspectors.

Henry also owns two small businesses:

Matthews Electrical Services - that performs mainly limited residential and small commercial electrical
services and conducts training for licensed electricians in the state of Ohio.

Designer Cuts Hair Salon, LLC — Henry co-owns the beauty salon with his wife.
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File Attachments for ltem:

ER-7 Health Care Facilities, Fault Currents, Common Defects (IAEI)
All certifications except IU and plumbing (6 hours)

Staff Notes:

ESIAC Recommendation:

Committee Recommendation:
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I
APPLICATION

Board of Building Standards

6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

Continuing Education

COURSE SUBMITTER:

Course Approval

Continuing education programs approved for
education credit by the Ohio Board of
Building Standards may be wused for
compliance with certification requirements
related to code enforcement, plan review, and
inspection responsibilities. The credit is to be
used to renew the certifications issued by the
Ohio Board of Building Standards pursuant to
section 3781.10(E) ORC.

Course Submitter:

Lorenzo Adam

(Contact Name)

Organization: Ohio Chapter IAEI
(Organization/Company)
Address: 27 Penbrooke Ct
(Include Room Number, Suite, etc.)
City: Monroe State: __Ohio  Zip:_ 45050
E-Mail: ladam@masonoh.org
Telephone:_ 513-229-8520  Fax:

Course Snonsor:

Ohio Chapter IAEI

COURSE INFORMATION:

Health Care Facilities / Fault Currents / Common Defects

[W] Update Course: [ | Prior Approval Number:
Purpose and Objective: To provide attendees with an overview and explanation of the subjects presented
and to provide a level of uniformity among inspectors, contractors, professional designers and jurisdictions

Course Title:
New Course Submittal:

Instructors: Various IAEl members

Number of Instructional Contact Hours that can be obtained upon completion: 6 hours

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:
Building Inspector El Fire Protection Inspector El Mechanical Inspector El

[]

Non-Res IU Inspector |:|

Building Official El Master Plans Examiner El

[O]
[

Electrical Plans Exam. El
Mechanical Plans Exam. El
Fire Protect. Plans Exam.@

Res Building Official El Res Plans Examiner El

Building Plans Exam. Plumbing Inspector

Plumbing Plans Exam.

[]

Res Building Inspector El Res Mechanical Inspector El Res IU Inspector

Electrical Safety Inspectors
Location of ESI Course:

Febraury 5, 2022

Fairfield, Ohio Date(s) of ESI Course(s):

Check

SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: Off

Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone
Organization sponsoring or requesting the program (if any)

Name of course (related to content)

Describe purpose and how course will improve competency of certification(s) listed
Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs)

Check off each certification for which credit is requested (for which course relates to certification)

Course Title:
Purpose/Obijective:
Contact Hours:
Participants:

Content of Program:

Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered

Course Materials:

Collated workbooks, handouts, hard copy or electronic versions of program is available

Instructor(s) Info.:

Resume of professional/educational qualifications & teaching/training experience/BBS certifications

Test Materials:

Completed Application:

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Form: 1526

BBS 81
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Agenda

NEC Analysis of Changes

February 5t 2022

Topic: See outlines for more details on these topics.

Instructors: Dewayne Jenkins, Pete Baldauf, Caty Robinson, Lorenzo Adam,

Gaylord Poe, Rick Lecher

7:30 am fo 8:00 am
8:00 am to 9:00 am
2:00 am to 9:30 am
2:30 am to 10:30 am
10:30 am to 10:45 am
10:45 am to 12:00 m
12:00 pm to 1:00 pm
1:00 pm to 1:45 pm
1:45 pm to 2:30 pm
2:30 pm to 2:45 pm
2:45 pm to 4:00 pm

4:00 pm

Registration

Non- Hospital Health Care
Break

Non-Hospital Health Care
Break

Fault Current

Break for lunch

Fault Current

Common Electrical Defects
Break

Common Electrical Defects

Certificates Distributed

Total

1.00 h

1.00 h

1.25h

0.75h

0.75 h

1.25h

6.00 h
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Course Outline for Jointly Sponsored Seminar Series
February 5, 2022

Non-Hospital Health Care Facilities

All health care facilities addressed by the code are routed towards hospitals,
but the misunderstanding comes when it is not a hospital. Ambulatory services,
outpatient services, medical offices, dental offices and the likes, nursing homes
and assisted living facilities.

The code requirements for these facilities differ from those for hospitals. We will
be discussing wiring methods and how it affects which facility you are operating
under.

- Definitions Art. 100
- Requirements:
o Art. 517
» General Part |
»  Wiring and Protection Part |I

Fault Current Calculations and Misunderstanding Practices

Shor circuit current rating is a requirement in all services. It states that no
electrical service shall be rated less than what is capable of withstanding when
it comes to faulf. The importance of this subject is crucial to understanding the
seriousness of a fault, not only it could affect the health of the personnel but also
the loss of the infrastructure, including production time loss and lack of readily
available materials.

e Definitions Art. 100
e Requirements:

o Art 110.9 / Interrupting Rating

o Art. 110.10 / Circuit Impedance, Short Circuit Current Rating
o Art. 110.24 / Available Fault Current
o Art. 230 / Services
o Art. 240.86 / Series Rating
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Common Electrical Defects

Common electrical defects and violations are commonly found in the field.
Common violations is where the consistency among inspectors and compliance
among confractors would have an impact in all jurisdictions, the myth where
one jurisdiction requires something while another requires exactly the opposite
would fend to disappear, thus bringing the level of consistency of the NEC to
uniformity. Common defects will help Inspectors, Building Officials and
Contractors understand the violations that will occur during the inspection
process and how to relate such violation to the respective Building Officials,
according to Section 113 in 2017 Ohio Building Code and Section 109 in 2019
RCO.

- Various articles will be discussed throughout this topic as violations and
defects changes from project to project.
- The presentation will focus on:
o Plan Review Deficiencies
o Field Deficiencies

These presentations will be in Power Point format and each participant will be
encouraged to discuss and o participate on the subjects presented.
Contractors and ESIs will benefit as well as Plans Examiners and Professional
Designers by getting firsthand information on these subjects. Both, the Ohio
Building Code and the Residential Code of Ohio, in chapters 27 and 33
respectively refers to NFPA 70 as the standard to comply with electrical
installations
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INSTRUCTOR QUALIFICATIONS

Lorenzo M. Adam

Lorenzo started his electrical training in 1983. In 1988, he started his own
electrical company. In 1996, he obtained the State Electrical Inspector
certification. In 1997, he joined the City of Troy as a Building/Electrical Inspector.
Currently, he works for the City of Mason. Lorenzo has an Electrical Plans
Examiner, Residential Building Official, Building Inspector, Building Official interim
certification from the State of Ohio. Lorenzo is currently the secretary/treasurer
for the SW Division of IAEl, Ohio Chapter, secretary/treasurer for the Ohio
Chapter IAEl and Treasurer and Past President of the Southwestern Ohio Building
Officials Association (SWOBOA).

Address: 27 Penbrooke Ct., Monroe, Ohio 45050

Page 1
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Gaylord K. Poe

Gaylord Poe started his longstanding career in the electrical industry in 1949. He
earned his Electrical Safety Inspector Certificate (#592) in 1978. He continued to
work as an electrician unfil 1983 when he joined the IBl team as a
commercial/industrial  field inspector. He was promoted to Commercial
Coordinator in 1986, to Assistant Chief Electrical Inspector in 1994, and to Chief
Electrical Inspector and President in 2000. He earned his Ohio Electrical Plan
Examiner and IAEl Electrical Inspector-Plan Review certificates in 2005. He is the
only Ohio ESI certified by the IAEl as a Master Electrical Inspector (2009).

Gaylord is a member of the UL Electrical Council, the NFPA, the Cincinnati
Business Development and Permit Center Advisory Committee, the Board of
Trustees for the GCEA, the Electrical Trades Advisory Committee for Scarlet Oaks
JVS, and is actively involved in course development and training classes for the
continuing education programs of the IAEl, IEC, GCEA, and NECA. Gaylord has
been involved with the IAEl since the early 1980’s. He currently has become the
Past-President of the IAEI SW Division, in which he served for 17 years combine.

Address: Suite 125-W, 250 West Court Street, Cincinnati, OH 45202

Page 2
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Caty Robinson

Caty Robinson began her electrical career working as an apprentice in the
Dayton, Ohio area. As a member of IBEW Local 82 Caty served a full
apprenticeship and worked in the field as a journeyman wireman for Kastle
Electric. Caty's Ohio certification #2647 is for ESI (2004) and EPE (2013). Caty
joined Inspection Bureau, Inc. (IBl) in 2008 as a commercial Electrical Safety
Inspector. Caty currently serves as IBI's Commercial Coordinator and inspects in
IBI's commercial territories and Kentucky. Caty is also a member of the IAEI Ohio
Chapter SW Division

Address: Suite 125-W, 250 West Court Street, Cincinnati, OH 45202
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Peter M. Baldauf

Peter has been in the electrical industry for over 15 years. He began his
electrical career working through a trade school in Dayton, Ohio. After
graduation, he enrolled in the Associated Builders and Contractors State
certified electrical apprenticeship program. Peter attended the program for the
full four years and upon completion of the program, he relocated to Tacoma,
Washington. In Tacoma, he sat for a State administered test and received State
of Washington certification as a journeyman electrician, which is required by the
Division of Labor and Industry in that State to perform work as an electrician.
Upon his return o the State of Ohio, Peter sat for and was issued a license by the
State of Ohio to perform duties associated with the installation and servicing of
fire alarm systems. He also applied and sat for the test to become a State
Certified Electrical Safety Inspector. He was awarded this Certification in
September of 1998. Peter began his career in public service with Montgomery
County Building Regulations as an Electrical Inspector in August of 1999. He is
currently employed with the City of Vandalia as an Electrical Inspector. Peter
also instructs classes for the Master Electrical Contractors Association, Adequate
Wiring Committee, and International Association of Electrical Inspectors. He also
has certification through the City of Dayton Board of Education as an Adult
Education Instructor.

Address: 3600 Shroyer Road, Kettering, OH 45429

Page 4

394




Daniel Dewayne Jenkins

Dewayne started his career in the electrical field in 1982 in Dayton, Ohio and
severdl years of experience in the electrical industry both as a contractor and
inspector. He served 4 years in an electrical apprenticeship program and has
over 8 years in the field as a journeyman electrician and he has 4 years, to his
credit, as an electrical estimator and project manager.

Dewayne has been a licensed electrical contractor and a certified electrical
safety inspector since 1996. He also holds Ohio certifications as building
inspector (1998), electrical plans examiner (2006) and residential building official
(2007) and chief building official {2008). He is currently employed by the City of
Kettering in the position as an electrical plans examiner, electrical safety
inspector and building inspector.

Dewayne is an adjunct lecturer Il for Sinclair Community College in the electrical
trades for several years. A technical presenter for the Ohio Board of Building
Standards (OBBS), International Association of Electrical Inspectors (IAEl), Master
Electrical Contractors Association (MECA), Adequate Wiring Committee (AWC)
& Greater Cincinnati Electrical Association (GCEA). He has served as President
for the Ohio Chapter IAEl (2010). Dewayne has also served as President of the
Miami Valley Building Officials Council (2002 & 2003). He currently is the President
of the Southwest Division, IAEl and serves on the Electrical Safety Inspector
Advisory Committee for the Ohio Board of Building Standards.

Address: 3600 Shroyer Road, Kettering, OH 45429

Page 5
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Rick Lecher

Rick has been in the electrical industry for 31 years. He received his Certification
# 1671 from the State of Ohio in 1998.Rick has been employed by Inspection
Bureau, Inc. (IBl) for & years as an Electrical Safety Inspector. Rick is currently
inspecting in IBI's C-2 and R-1 territories. Rick is also an Electrical Plan Examiner
for IBI.

Address: Suite 125-W, 250 West Court Street, Cincinnati, OH 45202
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Jointly Sponsored Seminar Series 2022
Presented by GCEA and Southwest Division |AEI

Facility

The facility is conveniently located in Fairfield, about 1mile west from I-75
off Route 4. Classes are held at the Receptions 5975 Boymel Drive,
Fairfiled, Ohio. The room occupancy is good for 300 students comfortably
with tables and chairs. There are provisions for audio-visual equipment
(screen, microphone and speakers). Restrooms are located nearby the
room for females and males. Refreshments are served during the class;
attendees have access to vending machines as well as water. Duration
of the instruction is 6.00 hours. 8:00am — 4:00pm. on February 5th 2022.

Course Materials

Every attendee is responsible for bringing an edition of the NEC. We will
use the NEC 2017. The instructors will also have on hand the necessary
references to answer questions about other codes or standards. Most of
the presentations are on a slide-format (Power Point).
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e Circuit Breaker.

* A device designed to open and close a
circuit by nonautomatic means and to
open the circuit automatically on a
predetermined overcurrent without
damage to itself when properly applied
within its rating.
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* Fuse.

» An overcurrent protective device
with a circuit-opening fusible part
that is heated and severed by the
passage of overcurrent through it.

* Interrupting Rating.

* The highest current at rated
voltage that a device is intended to
interrupt under standard test
conditions.
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* Qvercurrent.

« Any current in excess of the rated
current of equipment or the ampacity of
a conductor. It may result from
overload, short circuit, or ground fault.

« FPN: A current in excess of rating may
be accommodated by certain
equipment and conductors for a given
set of conditions. Therefore, the rules
for overcurrent protection are specific
for particular situations.

« Overload. Operation of equipment
in excess of normal, full-load
rating, or of a conductor in excess
of rated ampacity that, when it
persists for a sufficient length of
time, would cause damage or
dangerous overheating. A fault,
such as a short circuit or ground
fault, is not an overload.

11/17/2021
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» Qualified Person. One who has skills
and knowledge related to the
construction and operation of the
electrical equipment and installations
and has received safety training on the
hazards involved.

 FPN: Refer to NFPA 70E, Standard for
Electrical Safety in the Workplace, for
electrical safety training requirements.

11/17/2021
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« Excerpt from NFPA 70-E — commentary following the definition of
“Qualified Person”

* 110.6 Training Requirements.

* (A) Safety Training. The training requirements contained in
this section shall apply to employees who face a risk of
electrical hazard that is not reduced to a safe level by the
electrical installation requirements of Chapter 4 [of NFPA
70E]. Such employees shall be trained to understand the
specific hazards associated with electrical energy. They shall
be trained in safety-related work practices and procedural
requirements as necessary to provide protection from the
electrical hazards associated with their respective job or task
assignments. Employees shall be trained to identify and
understand the relationship between electrical hazards and
possible injury.

11/17/2021
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* Equipment intended to interrupt current
at fault levels shall have an interrupting
rating sufficient for the nominal circuit
voltage and the current that is available
at the line terminals of the equipment.

Equipment intended to interrupt current
at other than fault levels shall have an
interrupting rating at nominal circuit
voltage sufficient for the current that
must be interrupted.

110.10 Circuit Impedance and Other Characteristics

The overcurrent protective devices, the total impedance, the
component short-circuit current ratings, and other
characteristics of the circuit to be protected shall be selected
and coordinated to permit the circuit-protective devices used
to clear a fault to do so without extensive damage to the
electrical components of the circuit. This fault shall be
assumed to be either between two or more of the circuit
conductors or between any circuit conductor and the
grounding conductor or enclosing metal raceway. Listed
products applied in accordance with their listing shall be
considered to meet the requirements of this section.

Evidence of Extensive Damage is determined under test
conditions. Equipment applied in a circuit within the ratings of
the equipment should not sustain extensive damage under
fault conditions
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110.16 Flash Protection

Electrical equipment, such as switchboards,
panelboards, industrial control panels, meter
socket enclosures, and motor control centers,
that are in other than dwelling occupancies,
and are likely to require examination,
adjustment, servicing, or maintenance while
energized shall be field marked to warn
qualified persons of potential electric arc flash
hazards. The marking shall be located so as to
be clearly visible to qualified persons before
examination, adjustment, servicing, or
maintenance of the equipment.

11/17/2021
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AWARNING

Potential Arc Flash Hazard

Appropriate PPE and Tools Required
when working on this equipment

Arc Flash Hazard.

Appropriate PPE Requireq.

Failure To Comply ¢ ,
Refer to NFPA ?n?e,an Resultin Death o njury

BERADY. CATALDG NO. 94913

11/17/2021
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110.22 Identification of Disconnecting Means

Each disconnecting means shall be legibly marked to
indicate its purpose unless located and arranged so the
purpose is evident. The marking shall be of sufficient
durability to withstand the environment involved.

Where circuit breakers or fuses are applied in
compliance with the series combination ratings marked
on the equipment by the manufacturer, the equipment
enclosure(s) shall be legibly marked in the field to
indicate the equipment has been applied with a series
combination rating. The marking shall be readily visible
and state the following:

CAUTION — SERIES COMBINATION SYSTEM
RATED AMPERES. IDENTIFIED
REPLACEMENT COMPONENTS REQUIRED.

Every circuit and circuit modification shall be legibly
identified as to its clear, evident, and specific purpose or
use. The identification shall include sufficient detail to
allow each circuit to be distinguished from all others.
Spare positions that contain unused overcurrent devices
or switches shall be described accordingly. The
identification shall be included in a circuit directory that
is located on the face or inside of the panel door in the
case of a panelboard, and located at each switch on a
switchboard. No circuit shall be described in a manner
that depends on transient conditions of occupancy.

11/17/2021
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* (C) Marking:

* Fuses shall be plainly marked, either by printing on the
fuse barrel or by a label attached to the barrel showing
the following:

* (1) Ampere rating

* (2) Voltage rating

* (3) Interrupting rating where other than 10,000
amperes

* (4) Currentlimiting where applicable

* (5) The name or trademark of the manufacturer

» The interrupting rating shall not be required to be
marked on fuses used for supplementary protection.

240.60(D) Renewable Fuses

Class H fuses [nterrupting rating 10,000 amperes (masimum)

Class H cartridge fuses of the renewable type only permitted fior use as
replacements in exlsting instailations where there |s no evidence of
overfusing of tampering

11/17/2021
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* (C) Interrupting Rating
« Every circuit breaker having an

interrupting rating other than 5000
amperes shall have its interrupting

rating shown on the circuit breaker.

The interrupting rating shall not be
required to be marked on circuit
breakers used for supplementary
protection.

» (E) Voltage Marking

 Circuit breakers shall be marked
with a voltage rating not less than
the nominal system voltage that is
indicative of their capability to
interrupt fault currents between
phases or phase to ground.

11/17/2021
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A circuit breaker with a straight voltage
rating, such as 240V or 480V, shall be
permitted to be applied in a circuit in
which the nominal voltage between any
two conductors does not exceed the
circuit breaker's voltage rating. A two-
pole circuit breaker shall not be used for
protecting a 3-phase, corner-grounded
delta circuit unless the circuit breaker is
marked 1-3 to indicate such suitability.

A circuit breaker with a slash rating, such as 120/240V
or 480Y/277V, shall be permitted to be applied in a
solidly grounded circuit where the nominal voltage of
any conductor to ground does not exceed the lower of
the two values of the circuit breaker's voltage rating and
the nominal voltage between any two conductors does
not exceed the higher value of the circuit breaker's
voltage rating.

FPN: Proper application of molded case circuit breakers
on 3-phase systems, other than solidly grounded wye,
particularly on corner grounded delta systems,
considers the circuit breakers' individual pole-
interrupting capability.

11/17/2021
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» A circuit breaker marked 480Y/277V is not intended for
use on a 480-volt system with up to 480 volts to ground,
such as a 480-volt circuit derived from a corner-
grounded, delta-connected system. A circuit breaker
marked either 480V or 600V should be used on such a
system. In like manner, a circuit breaker marked
120/240V is not intended for use on a delta-connected
240-volt circuit. A 240-volt, 480-volt, or 600-volt circuit
breaker should be used on such a circuit. The slash (/)

gl between the lower and higher voltage ratings in the

marking indicates that the circuit breaker has been
tested for use on a circuit with the higher voltage
between phases and with the lower voltage to ground.

240.86 Series Ratings

Distribution equipment 50 KALL

Litility or source

AFC 65,000 amps l l |

- s
Loads

AFC = 2 KA
¥
Existing installationis) ¥

MLO Panelboard ATC
rating 10,000 amps
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240.86 Series Ratings

Distribution equipment 50 KAIC

Litikity or source /
AFC 65,000 amps I l
Loads
Loads
AFC = 20 KA
Existing installationis)

MLO Panelboand AIC
rating 10,000 amps

240.86 Series Ratings

Distribution equipment 50 KAIC

Service

—= N
Litility or source
AFC 65,000 amps 1 l

Loads
Loacls
AFC = 20 Kh
Existing installationis)

MLO Panelboard ATC
rating 10,000 amps

11/17/2021
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240.86 Series Ratings
Selected under engineering supervision in existing nstalations
Distribution equipment 50 KAIC

E_‘.&n-in!

L
Litikity or source
AFC 65,000 amps I l
Loads
Loads
AFC = 20 KA
Existing installationis)

MLO Panelboand AIC
rating 10,000 amps

240.86 Series Ratings
Selected under engineering supervision in exdsting nstalations
Distribution equipment 50 KAIC

Servion
7] Ny
Litility or source |
AFC 85,000 amps
Existing electrical nslallations anky P
Laadls
Combination series rated devices J—
selected by licensad prafessional enginear AFC = 2

Engaged in design or maintenance of
electrical installabons

Selection must be documented

Field markings on end-use aguipment ] i
MLO Fanelboard AIC
Documentation must be made avallable rating 10,000 amps
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A series rated system is a combination of circuit
breakers or a combination of fuses and circuit breakers
that can be applied at available short-circuit levels
above the interrupting rating of the load-side circuit
breakers but not above that of the main or line-side
device. Series rated systems can consist of fuses that
protect circuit breakers or of circuit breakers that protect
circuit breakers. The arrangement of protective
components in a series rated system can be as
specified in 240.86(A) for engineered systems applied
to existing installations or in 240.86(B) for tested
combinations that can be applied in any new or existing
installation.

* (A) Selected Under Engineering Supervision in
Existing Installations: The series rated
combination devices shall be selected by a
licensed professional engineer engaged
primarily in the design or maintenance of
electrical installations. The selection shall be
documented and stamped by the professional
engineer. This documentation shall be
available to those authorized to design, install,
inspect, maintain, and operate the system.
This series combination rating, including
identification of the upstream device, shall be
field marked on the end use equipment.
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Compatibility with series rated systems will in all
likelihood be limited to circuit breakers that (1) remain
closed during the first 1/ 2 cycle of a fault and (2) have
an interrupting rating that is not less than the let-through
current of an upstream protective device (such as a
current-limiting fuse). In those cases where the opening
of a circuit breaker, under any level of fault current,
begins in less than 1/ 2 cycle, the use of a field
engineered series rated system will in all likelihood be
contrary to acceptable application practices specified by
the circuit breaker manufacturer. Where there is any
doubt over the proper application of existing
downstream circuit breakers with new upstream
overcurrent protective devices, the manufacturers of the
existing circuit breakers and the new upstream
overcurrent protective devices must be consulted.

The two parameters IRMS and IP must be
compared to the equipment’s withstand rating.
The rule is simple: if the RMS and peak let-
through value of the fuses are less than the
equipment withstand rating, the equipment will
be protected. This philosophy holds true for
various static components, such as wire and
cable, busway, and motor starters. This basic
protection requirement is mandated by NEC
section 110.10. It will also be true for non-
current limiting circuit breakers when their
opening time is greater than one-half cycle.

11/17/2021
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In the past, as long as the fuse let-through
values were less than the breakers interrupting
rating, the system was considered sound.
THIS METHOD HAS A SOLID HISTORY OF
SUCCESSFUL APPLICATIONS. However,
due to changes in circuit breaker design,
the method may not always work with
today’s circuit breakers. Selecting a
current-limiting fuse to protect a
downstream molded case circuit breaker
has now become an increasingly more
complex problem (emphasis added).

Simply put, if the total clearing energy of a quicker
acting molded case circuit breaker (a breaker that
exhibits dynamic impedance) is less than the melting
energy of a larger upstream fuse, the molded case
circuit breaker will interrupt the full value of the system
fault without the benefit of the fuse’s current-limiting
effect. This situation can have CATASTROPHIC effects
on the circuit breaker as it tries to interrupt faults beyond
its interrupting capacity. Currently, there is no
available engineering method to predict protection
of these faster breakers (emphasis added).

(Source: Cooper / Bussmann “SPD electrical protection
handbook”. Copyright 1999 by Cooper Bussmann)
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* In general, protective devices are
required to have an interrupting rating
equal to the available fault current (NEC
110.9). However, under most
circumstances, the use of current
limiting fuses to protect devices with
inadequate interrupting ratings meets
this requirement. This eliminates the
need to install more expensive fully
rated devices. The most common use is
protecting molded case circuit breakers
(MCB’s).

» There are three ways of selecting
current-limiting fuses for this
purpose:

1. Using circuit breaker
manufacturer's UL (or other
NRTL) listed series ratings for
their panelboard with fuses.
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2. Reference to Underwriters Laboratories, Inc.
(UL) Recognized Component Directory (the
“Yellow Book”), including any supplements.
The Recognized Component Directory lists
manufacturers that have obtained a UL listing
of their circuit breakers when tested in series
with  current-limiting fuses. Unless the
complete equipment assembly has obtained a
UL listing and is labeled for series rating with
a stated maximum available fault current, the
component series ratings do not qualify such
equipment for use on an available fault
current higher than the interrupting rating of
the lowest rated breaker.

3. The “Engineered” method using peak let-
through charts or software. For many years,
an “engineered” method (known as the up-
over-and-down method) of using current-
limiting fuses has been used to successfully
protect breakers with inadequate interrupting
ratings. However, circa 1975, new designs of
fast acting breakers began to appear. These
breakers employ a “blow-apart” contact design
that actually uses the repulsion energy of the
fault current. The result was that current
limiting fuses were not always able to protect
these breakers from damage.

419




The interaction of the current-limiting fuse and these fast
breakers cannot be mathematically modeled to
analytically determine a predictable outcome. Thus the
only safe course for the industry was to require
documented testing of each combination of breaker and
fuse prior to application.

Today, when the downstream disconnect or overcurrent
protection devices are molded case circuit breakers,
you cannot arbitrarily use the current limiting effect of
fuses to lower the RMS fault current value to a level
below the breaker's AIC rating. You must either use
listed series combinations of fuse/breaker or use fully
rated fuses or breakers.

Definition:

Coordination(Selective).
Localization of an overcurrent
condition to restrict outages to the
circuit or equipment affected,
accomplished by the choice of
overcurrent protective devices and
their ratings or settings.
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The NEC has mandatory selective
coordination  requirements for the
following systems:

» Elevators — Article 620: 620.62
« Emergency Systems- Article 700: 700.27

* Legally Required Standby Systems-
Article 701: 701.18

« Critical Operations Power Systems-
Article 708: 708.54

» Healthcare - Article 517: 517.26 Required
for Essential Electrical Systems

Below is an example of the requirement found in 620.62. The basic
idea is to localize a fault condition to the affected machinery or
apparatus so that the rest of the equipment connected to a feeder
remains unaffected.

Main distribution
switchboard

e | 2| =

XN =| o
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Selective coordination would be a necessity for egress lighting and
other emergency systems where large groups of people gather and
are faced with an emergency situation. 700.27 requires this type of
protection.

517.26 requires compliance with article 700 for selective coordination
for essential electrical systems within health care facilities.
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» The following pictures are
examples of serious problems
arising from poor planning and/or
design
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Welcome from SW Division IAEI

The “Doctor” is in.
Health Care Facilities

Article 517

Presented by:

Pete Baldauf
Based on the 2017 NEC p—
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517.1 Scope

» The provisions of this article shall apply to
electrical construction and installation criteria in
health care facilities that provide services to human
beings.

» The requirements in Parts Il and Il not only apply
to single-function buildings but are also intended
to be individually applied to their respective forms
of occupancy within a multifunction building (e.g.,
a doctor’s examining room located within a limited
care facility would be required to meet the
provisions of 517.10).

-

517.1 Scope

» The requirements of Article 517 are intended to
apply to all types of health care facilities. The
requirements for each type of health care facility
are nevertheless intended to be applied in a very
specific manner. Application example: In a suite of
doctors' offices within an office building, a doctor's
business office would be treated as an ordinary
occupancy and would be required to meet only the
applicable portions of other parts of this Code.
However, the examining rooms attached to the
doctor's business office would be required to meet
the provisions of Part Il and 517.45 in Article 517.

-
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Services to Human Beings
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517.2 Definitions: Governing Body
- Health Care Facilities

» New definition for “Coverning Body” added to
Article 517

» Term “governing body” appears at 7 different
locations in Article 517

» New definition will be followed by “[99: 3.3.62]” as
this is extracted material from NFPA 99
(Healthcare Facilities Code)

» New definition will eliminate some of the
confusion that may exist for users of the Code

when trying to determine who has responsibility
aking decisions on certain matters in a health
care facility

517.2 Definitions (Health Care Facilities)

Governing Body. The person or persons who have the overall legal
responsibility for the operation of a health care facility.
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517.2 Definitions: Health Care
Facilities

» Definition of “Health Care Facility” was
revised to include “mobile enclosures”

» Revised definition is extracted material from
NFPA 99 (Healthcare Facilities Code)

» Health care facility is not limited to a
traditional “brick and mortar” permanently
constructed building

» Health care facility can include a mobile or
portable facility such as a mobile blood bank
or mobile facilities as seen at sporting events

517.2 Definitions (Health Care Facilities)

Health Care Facilities. Buildings, portions of buildings, or mobile
enclosures in which human medical, dental, psychiatric, nursing,
obstetrical, or surgical care are provided. [99: 3.3.67]

Nl

Informational Mote: Examples of health care facilities include, but are
not limited to, hospitals, nursing homes, limited care facilities, clinics,
medical and dental offices, and ambulatory care centers, whether
permanent or movable,

11/17/2021
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517.2 Definitions:
Medical Office (Dental Office)

» To define a well-used term in Article 517, a
new definition for “Medical Office (Dental
Office)” was added at 517.2

» New definition will provide needed clarity
when determining health care facility
requirements such as branch circuit
requirements at patient bed locations

» New definition will make it clear that
overnight stays for patients or 24-hour
tion facilities do not encompass a
medical or dental office.

517.2 Definitions:
Medical Office (Dental Office)

(cont.)
» To define a well-used term in Article 517, a
new definition for “Medical Office (Dental
Office)” was added at 517.2 (cont.)

» The use of sedation or local anesthesia is
involved in minor treatment or procedures
under the continuous supervision of a
medical or dental professional would be
involved at a medical or dental office

» New definition is extracted material for NFPA
s 99 (Health Care Facilities Code)
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517.2 Definitions (Health Care Facilities)

Medical Office (Dental Office). A building or part thereof in which
the following occur:

- ===

(1} Examinations and minor treatments or procedures are performed
under the continuous supervision of a medical or dental professional;

(2} Only sedation or local anesthesia is involved and treatment or
procedures do not render the patient incapable of self-preservation
under emergency conditions; and

(3} Overnight stays for patients or 24-hour operation are not provided.
[99: 3.3.98]

517.2 Definitions: Patient Care
Space —-Health Care Facilities

» Revised definition of “Patient Care Space” will
include four NFPA 99 numbered categories
for:

- Basic Care (Category 3) Space

- General Care (Category 2) Space
> Critical Care (Category 1) Space
> Support (Category 4) Space

» Bracketed NFPA 99 references were added
after each description and informational note

» Informational notes were relocated after each
definition with examples of each location.
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517.2 Definitions (Health Care Facilities)

Definition for "Patient Care Space” was revised for clarity and o
align with definitions in NFPA 99 :

Basic Care (Category 3) Space: General Care (Category 2) Space:
- Examination or treatment rooms - Inpatient bedrooms

in clinics - Dialysis rooms
- Medical and dental offices - In vitro fertilization rooms
- Nursing homes - Procedural rooms
- Limited care facilities - Similar rooms
Critical Care (Category 1) Space: Support (Category 4) Space:
- Special care unit patient roems - Anesthesia work rooms
used for eritical care - Sterile supply
- Intensive care - Laboratories
- Special care treatment rooms - Morgues
- Angiography laboratories - Waiting rooms
- Cardiac catheterization labs - Utility rooms
- Delivery rooms - Lounges
- Operating rooms =
- Post-anesthesia care units
- Trauma rooms

Patient Care Vicinity

» A space, within a location intended for the
examination and treatment of patients,
extending 1.8 meters or six feet beyond the
normal location of the patient bed, chair,
table, treadmill, or other device that supports
the patient during examination and treatment
and extending vertically 2.3 meters or seven
foot six inches above the floor.
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2017 NEC Code Sections

» We will review just some of the
important related code sections to
Health Care Facilities.

» This presentation is not intended to
provide a comprehensive
lgl?(%lerstanding or analysis of Article

.
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210.8(B)(5), Ex. No. 2 to(5) GFCI - Sinks

» Receptacles located around sinks at a dentist’s
or doctor’s office or clinic do require GFCI
protection

> (B) Other Than Dwelling Units - All single-phase
receptacles rated 150 volts to ground or less, 50 amps
or less and three-phase100 amps or less installed in the
locations specified in (1) through (10) shall have ground-
fault circuit-interrupter protection for personnel

> (5) Sinks — where receptacles are installed within 1.8 m
(6 ft) from the top inside edge of the bowl of the sink

- Exception No 2 to (5): For receptacles located in patient
bed locations of general care or critical care areas of
health care facilities other than those covered under

-ilo.S(B)(U (Bathrooms), GFCIl protection shall not be required
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Part Il. Wiring and Protection
» 517.10 Applicability

» (A) Applicability. Part Il shall apply to patient care
space of all health care facilities.

» (B) Not Covered. Part Il shall not apply to the
following:

» (1) Business offices, corridors, waiting rooms, and the
like in clinics, medical or dental offices, and
outpatient facilities.

» (2) Areas of nursing homes and limited care facilities

wired in accordance with Chapters 1 through 4 of this
Code where these areas are used exclusively as
patient sleeping rooms.

406.12 Tamper-Resistant
Receptacles

» All 15- and 20- ampere, 125- and 250- volt
receptacles in the areas specified in 406.12(1)
through (7) shall be listed tamper-resistant
receptacles.

» (5) Business offices, corridors, waiting rooms
and the like in clinics, medical and dental
offices and outpatient facilities.

11/17/2021
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Purpose

» 517.11 General Installation - Construction
Criteria.

» The purpose of this article is to specify the
installation criteria and wiring methods that
minimize electrical hazards by the
maintenance of adequately low potential
differences only between exposed conductive
surfaces that are likely to become energized
and could become in contact by a patient.

517.13 Grounding of Receptacles and Fixed
Electrical Equipment in Patient Care Spaces

» 517.13(A) Wiring Methods: All branch circuits
serving patient care spaces shall be provided
with an effective ground-fault path.

» This is accomplished by the installation of a
metal raceway system or a cable having a
metallic armor or sheath assembly.

» The metal raceway or metallic cable armor or
sheath assembly itself qualify as an equipment
grounding conductor in accordance with

~ 250.118
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517.13(B) Insulated Equipment Grounding
Conductors and Insulated Bonding Jumpers

» General: The following to be directly connected
to the insulated copper equipment grounding
conductor that is clearly identified its entire
length by green insulation and installed with
the branch circuit conductors in the wiring
methods specified in 517.13(A).

» (1) The grounding terminals of all receptacles
other than isolated ground receptacles.

» (2) Metal outlet boxes, metal device boxes, or
metal enclosures.

» (3) All non-current-carrying conductive
surfaces of fixed electrical equipment likely to

become energized that are subject to personal

gntact, operating at over 100 volts.

517.13(B) Insulated Equipment Grounding
Conductors and Insulated Bonding Jumpers

» Exceptions to 517.13(B) (1) General.

» (1) For other than isolated ground receptacles, an
insulated equipment bonding jumper that directly
connects to the equipment grounding conductor is
permitted to connect the box and the receptacle(s) to the
equipment grounding conductor. Isolated ground
receptacles shall be connected in accordance with 517.16

» (2)Metal faceplates are permitted to be connected by the
means of the securing screws to a grounded receptacle.

» (3) Luminaires more than 7-1/2 feet above the floor and
switches located outside of the patient vicinity shall be
permitted to be connected to an equipment ground path
complying with 517.13(A) or (B).

__» (2) Sizing. Use table 250.122 to size equipment grounding

bonding jumpers.
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517.13(B) Grounding of Receptacles
(Patient Care Areas of Health Care Facilities)
The following shall be directly connected to an insulated copper EGC that is
installed with the branch-cirouit condieckars in the wiring methods as provided
NILINN (1) The grounding terminals of all receptacles
{2} Metal bones and enclosures contalning receptades

{3} All ron~current-carrying conductive surfaces of
fixed electrical equipment likely b become
energized that are subject to personal contact,
operating at over 100 volts

+ 517 13(B) rearranged for
clarity and usability

« Metal box required to be
directhy connected to the
insulated copper EGC
required for grounding at
patient care areas
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Panelboard Bonding 517.14

» The equipment grounding terminal buses of
the normal and essential branch-circuit
panelboards serving the same individual
patient vicinity shall be bonded together with
an insulated continuous copper conductor not
smaller than 10 AWG.

» Where two or more panelboards serve the same
patient vicinity or bY separate transfer
switches), they shall be bonded together.

» This 10 AWG insulated copper conductor shall
be continuous from panel to panel but shall be
permitted to be broken in order to terminate
on the ground bus in each panel.

e
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517.16 Use of Isolated Ground

Receptacles

» Revisions divided 516.16 into two subdivisions for
prohibition of isolated ground receptacles:

> (A) Inside of a Patient Care Vicinity
> (B) Outside of a Patient Care Vicinity

» New provisions identify the requirement of t/ree
grounding paths when isolated ground receptacles
are required /metal raceway equipment grounding
path, green wire type equipment grounding

conductor for the 517.13 “redundant grounding”

requirements, and a separate isolated ground
equipment grounding conductor to comply with

250.146(D)] with a color designation of green

with one of more yellow stripes.

517.16 Use of Isolated Ground Receptacles

New provisions were added to 517.16 pertaining to the proper installation

of isolated ground receptacles located outside of a patient care vicinity
@- Metal raceway that qualifies as EGC [517.13(A)] [ l
@ Redundant ground EGC [517.13{B)} 1] i

(3) 1solated ground EGC [517.16(B)(1)]

| :
11] *IE

< _Isolated grounding type receptacles 1
are not permitted in a patient care vicinity N

The probation of isolated ground receptacle inside a patient care vicinity are
addressed at 517.16(A) and isclated ground receptacles installed outside a
patient care vicinity are addressed at 517.16(B8)
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517.18(A) Patient Bed Location
(General Care Areas)

m All receptacles or the cover plate supplied from the
critical branch required to have a distinctive color or
marking so as to be readily identifiable.

® Marking is also to indicate the panelboard and branch
circuit number supplying them.

® This change is a continuation to align Article 517 with
NFPA 99 (Health Care Facilities Code).

B The term “emergency system” was removed from
Article 517 to once again be consistent with NFPA 99.

B Removes confusion with these circuits in health care
facilities with those circuits described in Article 700 for
“Emergency Systems.”

Copyright © IAEI 2014
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517.18(A) Patient Bed Location (General Care) )

Cover plates for the receptacles or the electrical receptacles themselves
are required to have a distinctive color or marking so as to be readily
identifiable as being supplied from the critical branch

Covers or receptacles must also indicate the panelboard and branch circuit
number supplying them

2 CRLA E-9
i
z m
&
Receptacle and Receptacie only Cover plate only

cover plate
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517.18(B) Patient Bed Location

Receptacles (General Care Areas)

®The minimum number of receptacles required for
general care area patient bed locations of health care
facilities was increased from four to eight receptacles.

® Aliens the NEC with NFPA 99 (Health Care Facilities
Code).

® NFPA 99 Section 6.3.2.2.6.2 requires each patient bed
location in general care areas, where considered a
Category 2 application, to be provided with a minimum
of eight receptacles.

® Category 2 is facility systems in which failure of such
equipment is likely to cause minor injury to patients or
caregivers.

Copyright © IAEI 2014

517.18(B) Patient Bed Location Receptacles

The minimum number of receptacles required for general care area
patient bed locations of health care faclliies was increased from four
to eight receptacles

Patient bed location

MNormal il
——

_ Critical
system

branch
Permitted to be of the
I - single, duplex, or quad-
: ruplex type, or any

combination of
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517.19(B) Patient Bed Location
Receptacles (Critical Care Areas)

® The minimum number of receptacles required for critical
care area patient bed locations of health care facilities was
increased from six to fourteen receptacles.

B The systems required to supply at least one of these
receptacles was changed from the emergency system to the
critical branch as the term “emergency system” has been
removed for Article 517.

B NFPA 99 Section 6.3.2.2.6.2 requires each patient bed
location in critical care areas, where considered a Category
1 application, to be provided with a minimum of fourteen
receptacles.

® Category 1 covers facility systems in which failure of such

equipment or system is likely to cause major injury or death
of patients or caregivers.
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517.19(B) Patient Bed Location Receptacles @

The minimum number of receptacles required for critical
care area patient bed locations of health care facilities.
was increased from six to fourteen receptacles -~

Criical "~
branch B

Minimum of fourteen receptacles
Listed hospital grade

Permitted to be single, duplex, or
quadruplex type or any combination
thereof

Permitted to be connected to either

Critical care patient bed locations the normal system branch or the
5 critical branch

o

-
B
1]

”ng -

11/17/2021

449




517.19(C) Operating Room Receptacles

® New 517.19(C) was added requiring a minimum number of
thirty-six receptacles in an operating room of health care
facilities.

m At |least twelve of the thirty-six receptacles required to be
connected to either the normal system branch or the
critical branch circuit supplied by a different transfer switch
than the other receptacles at the same location.

B These receptacles are permitted to be of the single or
duplex types or a combination of both.

m All receptacles shall be listed hospital grade and so
identified.

® NFPA 99 Section 6.3.2.2.6.2 requires each operating room
to be provided with a minimum of thirty-six receptacles.

Copyright © IAEI 2014

517.19(C) Operating Room Receptacles

New 517.19(C) was added requiring a minimum number of thirty-six receptacies
in an operating room of a health care facilities

At least twelve of the thirty-six receptacles required to be connected to either
the normal system branch or the critical branch dircuit supplied by a different
transfer switch than the other receptacles at the same location
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517.17(B) Feeder GFP (Health Care Facilities) &)

Alternate power source
Where ground-fault probection is
provided as specified by 230,95 or @
215.10, an additional step of GFP
is regulred in all pext evel feeder :
disconnecting means downstream L., | Yes | Permitted I

toward the |oad Ll] L[_HJ L] [IJ

Additional levels of GFP shall not

be installed as follows:

(1} On the koad side of an essential
glectrical system transfer switch

[ 2 Bebween the on-sHe genematng

wnitf s ) described-m- 517358 }-and Hi
Hie-essential-eheckrical-syabenm Mo Life Safety Branch

E brarsfer-switchies) }

© {3yOn electrcal systems that are pot MO Critical Branch

2 solidly grounded wye syslems | Equipment Branch I
fgreater-than-150-vols-to-H00 i

vits-phase-to-phase) Hospstal Esenl:iall electrical sysbem
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517.63(A) Battery-Powered Lighting Units )

Battery-powered lighting units in anesthetizing locations are permitted to be
connected to the critical lighting drcuits and the word "emergency” and the
reference to 700.12(F) were eiminated

Battery-Powered Emergency Lighting Units - One or mone battery-powerned
ermsrgeney lghting units o be provided and permitted b be wined (o the
critical lighting clirouit in the area and connecied ahead of any local switches
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Battery-Powered Lighting Units

»

1.
2.
3.

Individual unit equipment for backup
illumination consisting of the following
Rechargeable battery
Battery-charging means
Provisions for one or more lamps mounted
on the equipment, or with terminals fro
remote lamps, or both
Relaying device arranged to energize the
lamps automatically upon failure of the
supply to the unit equipment.
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517.160(A)(5) Conductor Identification

+— [isted ksolated

L "
s pawer system

| - Branch circuit
outhet

|
.

8 Iﬂ.,,
Isplated power system circuit conductors required to be identified by colors
spacified in 517 160{A)5} and inclede at laast ona distinctive éobored stripa
(obher than white, green, or gray) algng the entine length of the contdecton

Questions and Answers

1L et's review
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Question #1

aDo | have to install “health care type
MC/AC Cable” when I'm wiring exam
rooms in a doctor’s office?

Answer #1

1 NO necessarily, complete metal raceway
systems such as EMT conduit & wire is
the preferred method. Listed metallic cable
assemblies & fittings are permitted
methods.

1 Listed MC or AC Type that qualify with
250.118

1 Remember the exceptions 517.13(B)
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Question # 2

1 |s it necessary for all receptacles in a
health care facility to have “redundant
grounding” required by 517.137?

Answer #2

1 517.13 not only requires patient care
space receptacles to be redundantly
grounded, but all branch circuits serving
patient care spaces.

1 Note: exceptions 517.13 (B) 1 & 2

1 The focus is patient care spaces and not
other areas such as offices & corridors.
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Question #3

1 Where can | find the definition of
redundant grounding in the NEC?

Answer #3

1 You are not going to find the definition of
redundant grounding in the NEC.

1 This is a two part safe wiring scheme to
minimize electrical hazards for patients

who receive care in these facility spaces.
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Question #4

1 Do switches for general lighting need to
have “redundant grounding” if they are in a
patient care space?

Answer #4

1 Yes, refer to 517.13(A) & (B) — All branch
circuits serving patient care spaces,
including switches require redundant
grounding. Terms are key here!

1 See 517.13(B) exception No. 3 — May
apply here.
1 Switches located outside the patient

vicinity (six feet) may choose 517.13 (A) or
(B) as a compliant option.
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Question #5

1 Would lighting fixtures (luminaries) in a
patient care area require “redundant
grounding”™?

Answer #5

1 Yes, again refer to 517.13(A), All branch
circuits serving patient care spaces.

1 Again, terms are key here.

1 See 517.13(B) exception No. 3 — May
apply here.

1 Luminaires located outside the patient
vicinity (7°6” above the floor ) may choose
517.13 (A) or (B) as a compliant option.
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Question #6

1 Would the NEC permit 2" flex to be ran
between device boxes for receptacles in a
patient care area?

Answer #6

1 Yes, refer to 250.118 - Normally general
care spaces

1 Maximum length is 6 feet in the same
ground fault current path.

1 Does not exceed 1-1/4” in trade size
1 Must have fittings listed for grounding
1 For circuits 20 amps or less

1 Not installed for flexibility
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Question #7

1 Would it be permitted to run PVC in a slab
to feed receptacles in a patient care
space?

Answer #7

1 Absolutely Not, again see 517.13(A) —
Metal Raceways!

1 Code change in 2005 allowed the use of
PVC conduit in the slab for panel feeders
and branch circuits not serving the patient
care spaces. See 517.30(C)(3)(2)

1 Definitely not branch circuits serving
patient care spaces.

11/17/2021

461




11/17/2021

Question #8

1 Are the requirements of Article 517
applicable to Veterinarian clinics?

Answer #8

1 No, 517 does not apply to Vet clinics, only
facilities for human beings.

1 See 517.1 Scope
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Question #9

1 Who is responsible for the determination
of the level of proposed patient care
spaces within a facility?

Answer #9

1 See definitions. 517.2 — Governing Body

1 The person or persons who have the
overall legal responsibility for the operation
of a health care facility.
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Question #10

1 Do the quantity requirements for
receptacles at patient bed locations
(517.18 & 517.19) apply at general care
space exam rooms?

Answer #10

1 No, See 517.18(A) Exception No. 2

1 Does not apply to patient bed locations in
clinics, medical & dental offices and
outpatient facilities meeting the
requirements 517.10(B)(2).

1 517.19 applies to critical care areas
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Question #11

1 Do the requirements for receptacles at
patient bed locations (517.19) apply to
procedure rooms?

Answer #11

1 Maybe, it would ultimately depend on the
type of procedure being completed and
whether or not the failure of the equipment
or a system is likely to cause major injury
or death of patients, staff, or visitors.

1 Simple procedure rooms fall under the
definition of general care spaces in
definitions and would potentially only
cause minor injury.
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Question #12

1 Are receptacles located in an exam room
of a patient care space required to be of
the “hospital grade” type?

Hospital Grade Receptacles?
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Answer #12

1 No, again see 517.18(A) exception No. 2

1 Does not apply to clinic, medical & dental
offices and outpatient facilities.

Question #13

1 How do | comply with the redundant
grounding requirements when I'm
installing isolated ground receptacles in a
patient care areas?

11/17/2021
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Answer #13

1 They can only be installed “outside the
patient vicinity”. Not permitted otherwise.

1 They must meet all requirements 517.13
(A) & (B) when installed in patient care
spaces and provide an insulated
equipment grounding conductor with green
insulation with one or more yellow stripes
for the entire length per 517.16

Question #14

1 Do all receptacles located in pediatric
exam rooms have be tamper proof?

1 What about other areas within the facility?

11/17/2021
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Answer #14

1 Yes, but not tamper proof type. Tamper
resistant receptacles or tamper resistant
covers shall be provided for in patient care
areas.

1 |t not only applies to exam rooms, but
rooms, bathrooms, playrooms and activity
rooms. See 517.18(C)

1 Other areas within clinics, medical and
dental offices and outpatient facilities have
to meet the requirements of 406.12

Question #15

1 Can nonmetallic sheathed cable (romex)
be used in areas other than patient care
areas within a facility?
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Answer #15

1 Yes, first refer to 517.12 which allows the
wiring methods in chapter 3.

1 Caution should be taken when choosing
the NM Cable method (romex).

1 Refer to 334.10(3) — Must be “concealed”
within a 15-minute thermal barrier.

1334.12 (2) is not permitted above dropped
ceilings.

Thank You!
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COMMON DEFECTS PART X

RICK LECHER — CATY ROBINSON — LORENZO ADAM

e plans for the erection, construction,
cating, or equipment of a building are subject to
vilding official, under section 108, the building
official shall cause to be made such inspections, investigations, and
determinations as are necessary to determine whether or not the work
which has been performed and the installations which have been made

are in conformity with the approved construction documents.

-
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SECTION 108 OBC 2017

108.1 General. After construction documents have been approved, construction

or work may proceed in accordance with the approved documents. Constr
or work for which an approval is required shall be subject to inspectio
be the duty of the owner or the owner’s duly authorized representat
the building department when work is ready for inspection. Access to an
ctions that are

for inspection of such work shall be provided for any in

required by this code.

s

SECTION 1 17

y inspector. An electrical safety inspector is

mine electrical systems compliance with approved

-
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SECTION 108 OBC 2017

108.6 Inspections, observation of violations, unsafe conditions, or serious

required in either section 108.6.1 or 108.7.

offer the following options:
1.1 The owner will bring the item of noncompliance into compliance,
1.2 The owner will revise the drawings and resubmit to the department,

1.3 The items of noncompliance will not be brought into compliance and

will be referred to the building official as indicated in item 4 below.

-
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s

SECTIO 108 OBC 2017

2. The owner or the owner’s on-site representative shall indicate which option (item 1

above) will be exercised

-

cuments, the inspector shall submit a report to the
building official for the final determination of noncompliance in

accordance with section 108.7.
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SECTION 108 OBC 2017

108.6.2 Observation of violations not shown on plans. If an inspector, in the course

finding to the owner or the owner’s representative o ecommended ch

N

10

475




11/18/2021

SECTION 108 OBC 2017

108.7 Building official determination of noncompliance. The building official

form of an adjudication order complying with section 109. The

shall also determine whether any approvals are possible.

11

12
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File Attachments for ltem:

ER-8 Ohio Backflow Tester Training (Test Gauge and Backflow Supply)
BO, PPE, PI, RBO (8 hours)

Staff Notes: Course references outdated: recommend revision of course materials to reflect
OPC, current building code and standards and resubmit for committee review.

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009
Reynoldsburg, Ohio 43068-9009

(614)644-2613 Fax (614} 644-3147
dic bbs'd;com state oh us
www com state. oh us'dicidichbbs htm

APPLICATION

Continuing Education CQURSE SUBMITTER
Course épproval Course Submitter: James Probst
0 . iContact Name)
Continuing education programs approved for Organization: Prosperus LLC, dba Test Gauge and Backflow Supply
education credit by the Ohic Board of - [Orgamzation Company)
Building Standards may be used for | Address: 5644 Meridian S"em‘-hsc:i;fwm e

compliance with certification requ?rements Clty indianapolis, IN State: IN Zip:46217
related to code enforcement, plan review. and _
inspection responsibilities. The creditis to be | E-Mail: james@testgauge.net

used to renew the certifications issued by the
: e g - . (317) 614-7607
Ohio Board of Building Standards pursuant to Telephone: (317) 786-8990 Fax: (817 614-760
section 3781.10(E) ORC. Course Sponsor: None
-
COURSE INFORMATION

Course Title: Ohio Backilow Tester One-Day Recertification Training

New Course Submittal: [Mll]  Update Course: [ ] Prior Approval Number:
Purpose and Objective: T0 verify that all Ohio testers are up-to-date in their knowledge of Ohio state regulations regarding

backflow prevention assemblies and installations as they relate to the Ohio Plumbing Code.

Number of Instructional Contact Hours that can be obtained upon completion: 8

If Multi-Session, Number of Instructional Contact Hours Per Session; N/A

Program Applicable for the Following Participants:

Building Official [:l Master Plans Examiner |:] Building Inspector I:] Fire Protection Inspector D Mechanical Inspector D
Building Plans Exam. D Plumbing Inspector El
Plumbing Plans Exam. @ Non-Res I Inspector |:|
Electrical Plans Exam. D
Mechanical Plans Exam. D
Fire Protect. Plans Exam.[l

Res Building Official El Res Plans Examiner |:| Res Building Inspector |:| Res Mechanical Inspector D Res 1U Inspector D

Electrical Safety Inspectors l:]
Location of ESI Course: Date(s) of ESI Course(s):
L . Check

SUBMITTAL CHECKLIST Make Sure all of the Following Information 1s Submitted off
Course Submitter: Name of contact person and their certification numbers. organization. address. fax, phone X

Organization sponsoring or requesting the program (if anv) X
Course Title: Name of course (related to content) X
Purpose/Objective: Describe purpose and how course will improve competency of certification{s) listed X
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs}) x
Participants: Check off each certification for which credit is requested (for which course relates to certification) X
Content of Program: Include collated agenda. time schedule. course outline: list specific sections of code. references. and topics covered | X
Course Materials: Collated workbooks. handouts, hard copy or electronic versions of program is available X
Instructor(s) Info.: Resume of professional’educational qualifications & teaching/training experience/BBS certifications X
Test Materials: None for this course X
Completed Application: X

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

B ¥ 107K

Form 1526
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Ohio Backflow Tester

TEST GAUGE IN(, Re-certification Educational Training

Backflow Made Easy @ SHOPBACKFLOW.COM

Training Course Scope: Classes start promptly at 8:00 AM and ends at 5:00 PM (Lunch Included)

Test Gauge Inc. 8 Hour Ohio Re-certification education course for backflow testers is designed include all
training material derived from the Test Gauge Inc. Ohio Study Guide and Ohio Department of Commerce
Backflow Manual, Ohio Environmental Protection Agency Backflow Manual, Federal and State code and the
American Association of Sanitary Engineering.

8 Hours Backflow Training

~ O W AW k=

. Tester Responsibilities

. Common Law Doctrine and Current Court Cases relating to Cross Connections
. State and Local, Plumbing Code Revisions

. Cross Connection Onsite Inspections

. Audit CCC Reports and Records

. Defensible Backflow Prevention Programs

. Backflow Prevention Assemblies

Barometric Loop (BL)

Atmospheric Vacuum Breaker (AVB)

Air Gap {AG)

Double Check Assembly (DC)

Pressure Vacuum Breakers (PVB)

Spill Proof Vacuum Breakers (SVB)

Reduced Pressure Principle Assemblies {RP)

8. Troubleshooting techniques
9. Backflow Assembly Protection Commensurate with the Degree of Hazard
10. Safety and Terrorist Awareness Prevention of Potable Water Systems

Total of 8 hours
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Test Gauge & Backflow Supply Office 317.786.8990
5644 S. Meridian Street Suite E fax 317.614.7607

Indianapolis, Indiana 46217 Website www .testea uegein.com

TEST GAUGE & BACKFLOW SUPPLY

CEU Training Instructor Bio for James Probst

James Probst is currently one of two business owners of Test Gauge & Backflow
Supply, Indiana. Test Gauge & Backflow Supply School is approved by the Indiana
Department of Environmental Management (IDEM) to certify Indiana backflow
testers and provide Water and Waste Water continuing education. James is a
former Senior Cross Connection Control Specialist for Indiana American Water
Utility from 2009 -2012. James was the I1SO 9001 Quality Manager for Horner
industrial Services from 2003-2009. His prior professional experience included 17
years as a licensed FAA Aircraft Technician / Machinist.

James is President of the Indiana American Backflow Prevention Association
(INABPA) which he help form in 2009, and board member of the Indiana Water
Utility Council of the American Water Works Association (INnAWWA). In 2010
lames participated on the Plumbing Review Committee helping to revise a newly
proposed plumbing code for Indiana. James is an IDEM State approved backflow
proxy tester for his school and an Indiana Registered Backflow Tester.

James attended the University of Cincinnati to further his education in the
machine trades industry, completed 2 years machine trades vocational school and
completed training in criminal justice as a California Peace officer at the College of
San Mateo. James obtained his FAA Airframe & Powerplant certification at United
Airline training center from 1991-1994.

James helped write the summary for a backflow protection bill introduced into
the Indiana House and Senate in 2011, 2012 and 2013. He also had an article
published by the ABAP national magazine regards to backflow protection. His
responsibilities have included protecting customers' drinking water via a
corporate cross connection program. James continually promotes cross
connection control educational through workshops helping to protect the public
drinking water.

James is a proud member of the American Backflow Prevention Association
(ABPA), American Water Works Association (AWWA), Indiana Rural Water
Association, Indy Chamber of Commerce and {IWRA) Indiana Water Resources
Association and the (TBPA) Tennessee Backflow Protection Association
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Presentation By
James Probst

__TEST GAUGE

What cost do you put on a life?

Cross Connection
Control Training

Backflow Definitions

What is Backflow?

Backflow is any unwanted reverse flow of nonpotable water, or other
substances caused by backsiphonage or backpressure that enters a
potable water system.

Types of Backflow Causes

Backsiphonage is backflow caused by negative or sub-atmospheric
pressure.
Examples:
Water main breaks, firefighting efforts, high demands, and any situation where water is
withdrawn from the distribution system at a high rate leads to a system pressure drop.

Backpressure can cause backflow to occur when a potable water system is
connected to a nonpotable supply operating at higher pressure than the
distribution system.

Examples:
Means of a pump, boiler, elevation head pressure, air or steam pressure, or other
means.

Knowledge

Matrix of Cross Connection Control

The story ends,

See how deep you waoke w your
the rabbit hole bed and you believe
qoes win ¥ you w ant

J('C: |’J elieve,

You’re here because you have chosen to
take the Red Pill?

Pathways

Cross Connection Direct and Indirect

Cross-Connections

The passages through which backflow may occur are called cross-connections. A cross-
connection is an actual or potential connection between a potable water supply and any
non-potable substance or source. There are two types of cross-connections:

* Indirect cross-connections
» Anindirect cross-connection is
a cross-connection subject to
backsiphonage only. 1,

Premip
Backpeessure wfitnr Muike-Up Liria

« Direct cross-connections
» Adirect cross-connection is
a cross-connection which is subject
to backpressure and backsiphonage.
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Degree of Hazards — Backflow Incident

Degree of Hazard -It is important to know the degree of hazard, as there are different
means of protecting against different degrees of hazard.

A pollutant, or non-health hazard, is considered to be a substance which is aesthetically
objectionable. However, it will not cause iliness or death. The substance may have an
undesirable taste, smell, odor or look, but poses no health hazard.

A contaminant (or health hazard), on the other hand, is a substance which could cause
iliness or death. The term lethal hazard is used specifically for radioactive material and
raw sewage.

The Backflow Incident
In order for a backflow incident to occur three conditions must be met then a backflow
incident may occur.

Cross-Connection - a passage must exist between the potable water system and
another source.

Hazard must exist in this other source to which the potable water is connected.
This may be a contaminant, a pollutant or a lethal hazard.

Hydraulic condition of either backsiphonage or backpressure must

Backsiphonage

lllustration of backsiphonage
backflow contamination

Tanker being filled
from the Botiom

P

Main Breaks

Backflow contamination of the
public water system

Uit prELst A C1PEEd
T T e L |t
FRETSLES, LAm D b de o R e
g e sy P 8
i ey I 3 O e T

VLT e T
brrnine o & thval N U e SRR

Tamgeengs Chemtai 1oy
B dtebong watre raupiy and o
2 W s g e el i
Tt £9n. Coatut sty o D ety

Backpressure

lllustration of backpressure
backflow contamination
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Water Hydraulics

Force, unless completely resisted, will
produce motion.

Weight is a type of force resulting from the
earth’s gravitational attraction.

Pressure is a force-per-unit area, such as
pounds per square inch (psi).

Atmospheric pressure is the pressure exerted
by the weight of the atmosphere above the
earth.

Water Hydraulics

Absolute Pressure (PSIA)

Absolute pressure is equal to the gauge pressure
reading plus the atmospheric pressure.

P absolute = P gauge + 14.7 psi

Gauge Pressure (PSIG)

Gauge pressure is simply the pressure read on a
gauge. If there is no pressure on the gauge other
than atmospheric, the gauge would read zero.

P gauge = absolute — 14.7 psi

Differential Pressure (PSID)

The calculated difference in pressure between two
points.

Water Hydraulics

Localized physical restrictions in water lines can
produce backsiphonage through the venturi effect.

The Venturi effect is the reduction in fluid pressure that results when a fluid
flows through a constricted section of pipe. The pressure at point 2 is lower
than the pressure point 1 as illustrated above.

Water Hydraulics

Pressure measured at the base of
column of water 12” high would be
subjected to .433 psig.

I T
1w ol

4 S Til=s
4 N i,

5
0,453 (i

Frequently water pressure is referred to Calculating formula:

using the term “head pressure” . (Feet) x (.433) = Head Pressure
One foot of head would be equivalent to

the pressure produced at the base of a

column of water 1 foot in depth.
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Water Hydraulics Water Hydraulics

_ The crest of a siphon cannot
water at sea level with open A complete or total be higher than 33.9 feet above
ended tubes. Jwraman yacuum would mean the upper liquid level.

a pressure of 0.0 psia
or -14.7 psig. -~ L i

Pressure on the free surface of

10,3 s

yr -

e
Water will raise in a tube to
33.9 feet high at sea level
with a 14.7 psia pressure
outside a tube open at the
base with a 0.0 psia inside
PalPi,. the tube.

s byl
! ﬂl L

— ==
e Sl A static condition exists no
The atmospheric pressure at sea level is 14.7psia. flow will occur.

A static condition does not exist
allowing fluid to flow from the higher
pressure to the lower pressure.

Regulations Federal EPA Regulations

Current Ohio Backflow Protection Enforcement Authority

o Ohio Environmental Protection Agency .

Authority from water plant up to the customer service connection E PA Total COl |fo rm Ru |eS
after the water meter. The water supplier acts as the enforcement

officer for the Ohio EPA

o EPA does not have a regulation mandating a cross-connection control
o Ohio Department of Commerce program. EPA does, however, indirectly recognize the importance of
ODC has code enforcement authority for Ohio plumbing code cross-connection controls in Section 141.63 (d) (3) of its Total Coliform
inside the building during construction or when changes are Rule (TCL).
made to the owners plumbing system. Current code in Ohio is In this rule, EPA identified proper maintenance of the distribution system
the International Plumbing Code 2009 as one of the best techniques for achieving compliance with the
maximum contaminant level (MCL) for total coliform.
o Federal Environmental Protection Agency In a memorandum, "Clarification of Issues Concerning the Revised Total
Presently, there are no federal reporting requirements for potable Coliform Rulg", the Directpr of the Office of Drinkirjg Water explained that
water contamination caused by cross-connections problems, the rule was |ntended to |nc|ud§ a cross—connecnoh _c_ontrol program as
However EPA's guidance recommends, for example, that the water part of proper mguntenance. Itis the §tates responsibility to ensure that
distribution system be checked for areas of stagnant water ("dead- local water suppliers have proper maintenance programs.
ends") in which harmful bacteria may grow, and that "cross-
connections" be monitored to decrease the chances that
contaminated water and potable water will mix."
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Federal EPA Regulations

EPA Total Coliform Rules

o The Total Coliform Rule (TCR) was published in 1989 and became
effective in 1990.

o The TCR rule set both health goals for (Maximum Contaminant
Level Goals (MCLG) and legal limits (Maximum Contaminant
Levels (MCL) for the presence of total coliform in drinking water.
On February 13, 2013, EPA published revisions to the 1989 TCR.
EPA anticipates greater public health protection under the
Revised Total Coliform Rule (RTCR) requirement Beginning on April
1, 2016.(Public Water Systems) PWSs must comply with the RTCR
requirements unless the state selects an earlierimplementation
date.

Ohio EPA Regulations

Chapter 3745-95-02; Cross-Connections

(A) No person shall install or maintain a water service connection to any premises where
actual or potential cross-connections to a public water system or a consumer’s water
system may exist unless such actual or potential cross connections are abated or
controlled to the satisfaction of the supplier of water.

(B) No person shall install or maintain any connection whereby water from an auxiliary
water system may enter a public water system or consumer’s water system unless the
auxiliary water system, the method of connection and use of such system have been
approved by the supplier of water and by the director as required by Section 6109.13 of
the Revised Code. Chapter 3745-95-03; Surveys and Investigations.

Chapter 3745-95-03; Surveys and Investigations

(A) The supplier of water shall conduct or cause to be conducted periodic surveys and
investigations, of frequency acceptable to the director of water use practices within a
consumer’s premises to determine whether there are actual or potential cross-
connections to the consumer’s water system through which pollutants or contaminants
could backflow into the public water system.

(B) The supplier of water, or his authorized representative, shall have the right to enter
premises served by the public water system at all reasonable times for the purpose of
making surveys and investigations of water use practices within the premises. P 62

Federal EPA Regulations

Federal Revised Total Coliform
Rule (RTCR) Requirement

o RTCR willrequires systems that have an indication of coliform
contamination in the distribution system to be assessed for the problem
and corrective action take place to fix the problem.

Sanitary Defects

o “Sanitary defectis a defect that could provide a pathway of entry for
microbial contamination into the distribution system or that is indicative of
a failure or imminent failure in a barrier that is already in place. “ Examples
of sanitary defects include: Cross Connections

o The water treatment(s) that US EPA certifies to be the most effective for
removing a contaminant.

Best Available Technology (BAT)

o Cross connection control was added to the BAT Distribution system
maintenance activities(3) Proper maintenance of the distribution system
including appropriate pipe replacement and repair procedures, main
flushing programs, proper operation and maintenance of storage tanks
and reservoirs, cross connection control, and continual maintenance of
positive water pressure in all parts of the distribution system;

Federal EPA Regulations

Environmental Protection Agency Lead Free Rule 1-4-2014

Change in Section 1417 of the Safe Drinking Water Act in 2011.

The use prohibition in SDWA also applies to entities other than
public water system.

The term "lead-free" has been updated from not more than 8%
lead content to mean "not more than a weighted average of
0.25% lead when used with respect to the wetted surfaces of
pipes, pipe fittings, plumbing fittings, and fixtures.*

Starting January 4, 2014, the prohibitions on use and introduction
into commerce will apply to all pipe, pipe fittings, plumbing fittings,
and fixtures (henceforth referred to as "products”), including
stocked inventories that have not been installed. This includes
coated or uncoated brass or bronze materials.
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Federal EPA Regulations

Environmental Protection Agency Lead Free Rule 1-4-2014

A product introduced into commerce legally on January 3, 2014 —
can’t be used in the installation or repair of a PWS or residential or
non-residential facility providing water for human consumption on
January 4, 2014.

exemptions in SDWA Section 1417(a)(4) from the prohibitions on the
use or introduction into commerce for: “pipes, pipe fittings,
plumbing fittings or fixtures, including backflow preventers, that are
used exclusively for nonpotable services such as manufacturing,
industrial processing, irrigation, outdoor watering, or any other uses
where the water is not anticipated to be used for human
consumption;” (SDWA 1417(a)(4)(A))

“toilets, bidets, urinals, fill valves, flushometer valves, tub fillers, shower
valves, service saddles, or water distribution main gate valves that are
2 inches in diameter or larger.” (SDWA 1417(a)(4)(B))

Ohio EPA Regulations

Chapter 3745-95-04 Where Protection is Required

An approved backflow prevention device shall be installed in any of the following
conditions that exist:

1.

Where in the judgement of the supplier of water or the director, a pollution, system,
health or severe health hazard to the public water exists.

A Premises having an auxiliary water system, unless such auxiliary system is accepted
as an additional source by the supplier of water and the source is approved by the
director;

Premises on which any substance is handled in such a fashion as to create an actual
or potential hazard to a public water system. This shall include premises having sources
or systems containing process fluids or waters originating from a public water system
which are no longer under the control of the supplier of water.

Premises having internal cross-connections that, in the judgment of the supplier of
water, are not correctable, or intricate plumbing arrangements which make it
impractical to determine whether or not cross-connections exist;

Premises where, because of security restrictions or other prohibitions or restrictions, it is
impossible or impractical to make a complete cross connection survey;

Premises having a repeated history of cross-connections being established or re-
established;

Federal EPA Regulations

Environmental Protection Agency Lead Free Rule 1-4-2014

Lead Calculation
o The weighted average lead content of a pipe, pipe fitting,

plumbing fitting, or fixture shall be calculated by using the following

formula: For each wetted component, the percentage of lead in
the component shall be multiplied by the ratio of the wetted
surface area of that component to the total wetted surface area

of the entire product to arrive at the weighted percentage of lead

of the component. The weighted percentage of lead of each

wetted component shall be added together, and the sum of these
weighted percentages shall constitute the weighted average lead

content of the product. The lead content of the material used to
produce wetted components shall be used to determine
compliance with paragraph (1)(B). For lead content of materials
that are provided as a range, the maximum content of the range
shall be used.t

Ohio EPA Regulations

OHIO ADMINISTRATIVE CODE, Ohio EPA (OEPA)

A physical separation shall be maintained between the public water system or a
consumers’ water system and the auxiliary water system.

Exemption: An approved backflow prevention device shall be installed on each service
connection serving the consumers” water system, unless the supplier of water does all of
the following:

1. Determines, on a case-by-case basis, that the installation of an approved
backflow prevention device is not required in consideration of factors including,
but not limited to, the past history of cross connections being established or re-
established on the premises, the ease or difficulty of connecting the auxiliary
water system with the public water system on the premises, the presence or
absence of contaminants on the property or other risk factors;

Requires the consumer to sign an agreement which specifies the penalties,
including those set forth in rule 3745-95-08 of the Administrative Code, for creating
a connection between the public water system and the auxiliary water system: c.
Conducts or causes to be conducted an inspection at least every twelve months
to certify that no connection or means of connection has been created between
the public water system and the auxiliary water system;

Maintains an inventory of each consumers’ premises, where an auxiliary water
system is on or available to the premises, or on the real property adjacent to the
premises;

Develops and implements an education program to inform all consumers served
by the public water system about the dangers of cross connections and how to
eliminate cross connections. P64
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Ohio EPA Regulations

OHIO ADMINISTRATIVE CODE, Ohio EPA (OEPA)

An approved backflow prevention device shall be installed on each service line to a
consumer’s water system serving, but not necessarily limited to, the following types of
facilities unless the director determines that no health, pollutional, or system hazard to the
public water system exists:

Hospitals, mortuaries, clinics, nursing homes.
Laboratories.
Piers, docks, waterfront facilities.
Sewage treatment plants, sewage pumping stations, or storm water pumping stations.
Food or beverage processing plants
Chemical plants
Metal plating industries
Petroleum processing or storage plants
Radioactive material processing plants or nuclear reactors
. Car washes; and Others specified by the director.

. Where an auxiliary water system is used as a secondary source of water for a fire
protection system, the provisions of paragraph (B) of this Rule for an approved air-gap
separation or an approved interchangeable connection may be waived by the
director (of the Ohio EPA)

©®NOoOOH®DNR

Ohio EPA Regulations

OHIO ADMINISTRATIVE CODE, Ohio EPA (OEPA)

o Chapter 3745-95-07 Booster Pumps (A) No person shall install or maintain a water service
connection to any one, two, or three family dwelling where a booster pump has been
installed, unless an air-gap separation is provided to ensure that the booster pump can
not exert suction on the service line.

For booster pumps not intended to be used for fire suppression, no person shall install or
maintain a water service connection to any premises not included in (A) of this rule where|
a booster pump has been installed on the service line to or within such premises, unless
such booster pump is equipped with a low-suction pressure cut-off controller designed to
shut off the booster pump when the pressure in the service line on the suction side of the
pump drops to ten pounds per square inch gauge or less.

Where a backflow prevention device, check valve, or other device is installed on a water|
supply system utilizing storage water heating equipment such that thermal expansion
causes an increase in pressure, a device for controlling pressure shall be installed.

P 68 P-50

Ohio EPA Regulations

OHIO ADMINISTRATIVE CODE, Ohio EPA (OEPA)

o

o

It shall be the duty of the supplier of water to see that the tests and inspections
required by the customer.

Any backflow prevention device required by Rules 3745-95-04 and 3745-95- 05 of the
Ohio Administrative Code shall be installed at a location and in a manner approved
by the supplier of water and at the expense of the water consumer.

In addition, any backflow prevention device required by paragraphs (B) and (C) of
Rule 3745-95-05 of the Ohio Administrative Code shall be installed in a location and in
a manner approved by the director as required by Section 6109.13 of the Ohio Revised
Code.

These devices shall be repaired, overhauled, or replaced at the expense of the
consumer whenever they are found to be defective.

Records of such inspections, tests, repairs, and overhaul shall be kept by the consumer
and made available to the supplier of water.

The supplier of water shall inspect or cause to be inspected all installations where an
approved connection exists between auxiliary water and a consumer’s water system
at least once every twelve months

The supplier of water shall maintain an inventory of all such installations and inspection
records. Such inventories and inspection records shall be made available during
sanitary surveys and at other reasonable times

Ohio EPA Regulations

Backflow Assembly

Inspection of devices; time limits

o

(3) The consumer shall, on any premises on which any containment principle backflow
preventer required by rules 3745-95-04 and 3745-95-05 of the Administrative Code are
installed, have thorough inspections and operational tests made of the backflow preventers at
the time of installation or repair, and as may be reasonably required by the supplier of water
or the director, but in all cases at least once every twelve months. These inspections and
tests shall be at the expense of the water consumer and shall be performed by the supplier of
water or a person approved by the supplier as qualified to inspect and test backflow
preventers.
(2) It shall be the duty of the supplier of water to see that the tests and inspections
required under this paragraph are made.
(6) The supplier of water shall malntaln a paper or electronic record of inventory of survey,
and contai 1t principle backflow preventer installation reports. Records
of |nspect|ons tests, repairs and overhauls related to the containment principle backflow
preventer required by rules 3745-95-04 and 3745-95-05 of the Administrative Code shall be
maintained by the supplier of water for a minimum of five years.

3745-95-08 Violations.

o

(A) The supplier of water shall deny or discontinue, after reasonable notice to the
occupant thereof, the water service to any premises wherein any backflow prevention
device required by this chapter is not installed, tested and maintained in a manner
acceptable to the supplier of water, or if it is found that the backflow prevention device has
been removed or by-passed, or if an unprotected cross-connection exists on the premises or if
a low pressure cut-off required by rule 3745-95-07 of the Administrative Code is not installed
and maintained in working order, or if the supplier of water or the director, or the authorized
representative of either, is denied entry to determine compliance with this chapter of the
Administrative Code.

(B) Water service to such premises shall not be restored until the consumer has corrected
or eliminated such conditions or defects in conformance with this chapter of the
Administrative Code, and to the satisfaction of the supplier of water.
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Ohio Department of Commerce ODC Regulatlons

SECTION 608 OHIO BASIC BUILDING CODE PLUMBING
PROTECTION OF POTABLE WATER SUPPLY

608.1 General A potable water supply system shall be designed,
installed and maintained in such a manner as to prevent
contamination from non-potabile liquids, solids or gases from being
introduced into the potable water supply through cross-connections
or any other piping connections to the system. Backflow preventer
applications shall conform to Table 608.1, except as specifically
stated in Sections 608.2 through 608.16.10.

608.2 Plumbing Fixtures The supply lines or fitting for every plumbing
fixture shall be installed so as to prevent backflow. Plumbing fixture
fittings shall provide backflow protection in accordance with ASME
Al112.18.1.

608.6 Cross-Connection Control Cross-connections shall be
prohibited, except where approved protective devices are installed.

P 55

ODC Regulations

SECTION 608 OHIO BASIC BUILDING CODE PLUMBING
PROTECTION OF POTABLE WATER SUPPLY (Continued)

608.16.4 Connections to Automatic Fire Sprinkler Systems and Standpipe
Systems The potable water supply to automatic fire sprinkler systems and
standpipe systems shall be protected against backflow by a double check
valve assembly or a reduced pressure principle backflow preventer

Exceptions:

1. Where systems are installed as a portion of the water distribution system in
accordance with the requirements of this code and are not provided with a
fire department connection, isolation of the water distribution system shall not
be required.

2. Isolation of the water distribution system is not required for deluge, preaction
or dry pipe systems

608.16.4.1 Additives or Non-potable Sources Where systems under continuous
pressure contain chemical additives or antifreeze, or where systems are
connected to non-potable secondary water supply, the potable water supply
shall be protected against backflow by a reduced pressure principle backflow
preventer

P 59

ODC Regulations

SECTION 608 OHIO BASIC BUILDING CODE PLUMBING
PROTECTION OF POTABLE WATER SUPPLY (Continued)

608.6.1 Private Water Supplies Cross-connections between a private
water supply and a potable public supply shall be prohibited.

608.14 Location of Backflow Preventers Access shall be provided to
backflow preventers as specified by the installation instructions of the
approved manufacturer.

608.16.1 Beverage Dispensers The water supply connection to
carbonated beverage dispensers shall be protected against
backflow by a double check valve with an intermediate atmospheric
vent conforming to ASSE 1022, CSA B64.3.1 or by an air gap. The
portion of the backflow preventer device downstream from the
second check valve and the piping downstream therefrom shall not
be affected by carbon dioxide gas (No Copper)

ODC Regulations

SECTION 608 OHIO BASIC BUILDING CODE PLUMBING
PROTECTION OF POTABLE WATER SUPPLY (Continued)

608.16.5 Connections to Lawn Irrigation Systems The potable water supply to
lawn irrigation systems shall be protected against backflow by an atmospheric
type vacuum breaker, a pressure type vacuum breaker or a reduced pressure
principle backflow preventer. A valve shall not be installed downstream from
an atmospheric vacuum breaker. Where chemicals are introduced into the
system, the potable water supply shall be protected against backflow by a
reduced pressure principle backflow preventer.

608.17 Protection of individual water supplies An individual water supply,
otherwise known as a private water system, shall be located and constructed
so as to be safeguarded against contamination in accordance with the rules
of the “Ohio Department of Health” contained within Chapter 3701-28 of the
Administrative Code, “Private Water systems.”
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ODC Regulations

SECTION 608 OHIO BASIC BUILDING CODE PLUMBING
PROTECTION OF POTABLE WATER SUPPLY (Continued)

608.13.9 Chemical Dispenser Backflow Devices Backflow devices for
chemical dispensers shall comply with ASSE 1055 or shall be equipped
with an air gap fitting.

Venturi

ODC Regulations

PROPER BACKFLOW PROTECTION FOR THESE

SPECIFIC PLUMBING COMPONENTS
Water Powered Backup Sump Pumps This cross connection shall be considered a high
hazard connection. Shall be one of the following Air gap, Reduced pressure principle
backflow preventer, Pressure-type vacuum breaker, Atmospheric-type vacuum breaker,
Spill Resistant vacuum breaker. For additional information refer to the Ohio Plumbing
Code sections 608.13.1, 608.13.2, 608.13.5, 608.13.6 or 608.13.8. The Water purveyor may
require containment protection at the service entrance.
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ODC Regulations

PROPER BACKFLOW PROTECTION FOR THESE
SPECIFIC PLUMBING COMPONENTS

608.7 Stop-and-Waste Valves Prohibited Potable water
outlets and combination stop and waste valves shall not be
installed underground or below grade. Freezeproof yard
hydrants that drain the riser into the ground are considered
to be stop and waste valves.

L Lt

e

Exception: Freeezeproof yard hydrants that drain the riser
into the ground shall be permitted to be installed, provided
that the potable water supply to such hydrants is protected
upstream of the hydrants in accordance with Section 608
and the hydrants are permanently identified as nonpotable
outlets by approved signage that reads as follows:
“Nonpotable-not safe for drinking.”.

CCC Liability

Liabilities associated with Backflow Contamination.

Actually or
arguably?

« Liability of water purveyor?

* Liability of Backflow? - Liability of user of water?
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CCC Liability

Responsibility of backflow tests and Cross Connection Control program

0 The responsibility for backflow prevention rests jointly with the supplier of
water, the water consumer, the plumbing inspection agencies and the
Regulatory Agencies. The Regulatory Agencies include the Ohio
Environmental Protection Agency and the Ohio Department of Commerce.
Backflow prevention may be divided into two areas of protection:

1. Responsibility of the supplier of water
The protection of the public potable water system. This responsibility begins at
the source, includes all of the public water distribution system and service
connections, and ends at the point of delivery to the consumer. The water
service provider is liable for any installation that could endanger the water
quality of the public water distribution system.

2. Responsibility of the consumer-owner
The protection of the consumer’s potable water system, which is the of their
premises and the plumbing inspection agencies. dual responsibility of protecting
the water users within his own premises and of protecting the public water
system from contamination originating from conditions on the premises.

This responsibility begins at the service connection and includes the entire
consumer’s distribution system. The water consumer is liable for any installation
on his premises that could endanger the water quality of either the public or

consumer’s distribution system. oM.P7&8

CCC Liability

Water Purveyor Liability for not effectively managing a
defensible Cross Connection Control program

o The duty to install protective devices and inspect was set out by the Indiana Appellate
Court in the Lincoln Trust cross connection case of 1929: Pennsylvania Railroad
Company vs. Lincoln Trust Company, Admr., 167 NE 721, or 91 Ind. App 28.

In this case, the Indiana water utility was held liable for the death of a customer. The
customer had consumed tap water polluted with river water introduced into the city main
through a cross connection with the railroad’s main. The railroad main was carrying
polluted water from the river as a secondary source. The court said: “The City having
permitted the railroad company to connect its water main with the water main of
the City, was duty-bound to exercise reasonable care to see that no polluted and
impure water was allowed to enter its mains through the water main of the
railroad.”

0 Note that the court established a duty to inspect and the use of reasonable preventive
devices. Specifically, it said that the duty of inspection does not end with
installation, but continues during use. With regard to devices, the court said the
water company should use every reasonable effort to adopt and use all proper
means readily known to science for the prevention of accidents.

CCC Liability

The Certified Technician’s Responsibility

The Backflow technician is responsible for:

properly testing and reporting the status of each backflow assembly tested and
accurately recording the test results

Furnish a copy of the test report to the following:

a) Owner or representative of the owner

b) Adgency requiring the test;

C) and retain a copy for their records

Itis the responsibility of the technician to be completely knowledgeable

regarding:

a) regulations, rules or requirements of the Ohio Regulatory Agencies and local
authorities that may be required as to registrations

b) requirements or additional certifications to work on specific systems before
performing the testing and repair of the backflow devices.

C) The technician shall review the installation of a new or existing backflow
prevention device to determine that it is correct and if the device is capable
of discharging water shall review the drainage system to which it discharges
to determine if the drain line(s) are capable of draining said discharge
completely and recording same as a comment
The comment notation should clearly indicate whether or not the drainage
line(s) is capable of handling this volume of discharge without causing
flooding or other damage and responsible parties should be put on notice of
a design problem where damage of any nature could occur because of
said discharge.

OM.P9

CCC Liability

Lawsuit against a water purveyor not effectively managing a
defensible Cross Connection Control program

TRIBUNE-REVIEW Saturday, May 21, 2011

o Executives of a Pennsylvania company filed a lawsuit on May 2011 against
the Municipal Authority of their county. They are claiming the utility is
violating the Safe Drinking Water Act for failing to implement a plan to
enforce a cross-connection control program. According to the lawsuit, the
authority has implemented its protection plan on less than 1 percent of the
water agency's 123,000 customers. The plan has not been implemented for
any of the authority's new customers since 1994, the suit said.

Water purveyor takes action a month after the lawsuit
Letters went out to the authority's 123,000 water customers a month later
reminding property owners of a 30-year old regulation requiring all customers
to have a backflow preventer installed on their water meters.

"We're charged with making a good-faith effort to make sure that people
install them and (that they) are working properly,” said the authority of the
water purveyor "Nobody wants the water to be contaminated by something
inside a household or business."
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CCC Liability

Lawsuit Company Causing a Cross Connection Incident

COMMERCE CITY, Colorado 10-24-2012

A jury awarded Roxanne Cattaneo $465,000 on claims of negligent infliction of
emotional distress and extreme and outrageous conduct. On a Colorado Consumer
Protection Act claim, Nick Cattaneo was awarded $462,000.

The cross-connection between water and sewer lines at the Cattaneo home was first
discovered by a Commerce City employee who was completing a routine inspection
and reported the issue.

[ ]

CCC Liability

Lawsuit filed after apartment units burn to the ground

June 2012

A massive fire at a Noblesville apartment complex sparked a class action lawsuit.
Lawyers say the fire should have been stopped before it got worse — and they
say the apartment complex is to blame.

When the fire department arrived at the fire June 10, they said they found some
of the water valves to the hydrants partially closed.

That meant they had to plug into hydrants a half mile away, slowing their fire
fight.

“The fact there wasn'’t pressure at those hydrants indicates and points all the
fingers at the apartment complex, for failing in their responsibility to make sure
those hydrants were pressurized,” says the lawyer.

They were responsible to make sure the water worked when needed. You don’t
need fire hydrants very often, but when you do they need to work. And they
needed to work at that moment.

CCC Liability

A Indiana Fire Sprinkler company sued
over restaurant fire

Saturday, September 11, 2010

A Fort Wayne fire sprinkler company is being sued after
a 5,280-square-foot building restaurant burned to the
ground right before its grand opening. On March 21, the
restaurant caught fire from an undetermined cause and
the sprinkler system did not activate. The sprinkler
company admitted to shutting off the water supply to the
system, according to the lawsuit.
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CCC Liability CCC Liability

Dec. 18, 2016
Corpus Christi water contamination continues, some sick

Four days into a water contamination emergency, city leaders acknowledge they don’t know how
much of a toxic chemical leaked into the public water system and people are reporting they are
getting sick. The Caller-Times reported a day later that the city also received dirty water calls on Dec.
1, Dec. 7 and Dec. 12 from the backflow contamination location. A sheen in the water turned out to be
a mix of hydrochloric acid and Indulin, an asphalt emulsifying agent.

Dr. Sam Mannan, a world-renowned expert on

safety in the chemical processing industry,

said Indulin AA-86 can be toxic to skin and

organs. “Once in the body, it can target the

organs,” Mannan said. “At what concentrate is

the problem. Clearly you don’t know when you

don’t know how much has leaked into the

system.”

Irrigation Backflow Contamination Incidents

June 2009

Cross-connection incident in southwest Idaho sickens 5 residents

The bacterial contamination of the system's drinking water was caused by an
unprotected "cross-connection," The cross-connection in this particular situation was a
physical connection (piping) between the drinking water system and a pressure
irrigation system interconnection.

After days of uncertainty about what led to the
contamination, officials with the TCEQ
confirmed that their initial review Wednesday
found there had been a backflow issue at the
mixing tank on Dec. 7.

McQueen implied Saturday that the mixing tank did not have a backflow preventer to ensure May 2011

chemicals stored or mixed there could not seep into the public drinking water system. "Had the A preliminary sampling taken yesterday has shown that the water system in Kilauea

third party had a backflow preventer ... they wouldn't have had a problem and we wouldn't . . PPN "
be in in this situation,” McQueen said. was compromised due to a cross-connection with irrigation water on private property.

CCC Liability

Utility Cross Connection Contamination Occurrence 2011

Boil advisory in effect for Utility Water System
Posted March 14, 2011 at 4:55 p.m.

The utility's workers at their filtration plant noticed the smaller of two finished drinking water tanks overflowing onto
the floor about 12:30 p.m. Monday. That 1.1 million-gallon tank was disconnected and a boil water advisory issued.

Some area restaurants shrugged off the boil advisory as a nuisance.

At a local Pizzeria & Brewery, manager Tommy said his restaurant
already sells bottled water. And the only drink that uses water is tea.
"And that masks the flavor anyway," he said, adding he did
not believe the advisory would affect the soft drink fountain.

"It just cramps everyone's style."

Amanda Lewis, hostess at the another local restaurant,
said water for her restaurant already is treated through a
filtration system, so no problems are expected.

Though the utility did notify the local school corp. and

others about the advisory, there is no way it could alert every
affected restaurant, The Utility said. “We try to get the word
through media," he said. "There are just so many.”

Local Hospital spokesman said "So for someone who drank
the water now, it could take up to three weeks for them
to show signs of being sick."

CCC Liability

Fire Hydrant Backflow Contamination Incident

June 2011

A hydro-seeding company hooked up to a fire hydrant near Brayton Street without
permission from the town, Lima said.

Subsequently, the material leaked into the town water supply, making it unsafe to drink.
Hydro-seeding consists of fiber, seed, and fertilizer, he said.

Residents may not use the water to drink, cook, make ice, or wash food, though they
are allowed to bath with it, Lima said.
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CCC Liability

E. Coli water contamination incident

March 2011

Tillamook, Oregon . — The Tillamook Cheese Factory halted production and stopped
serving food Friday and Saturday after fecal coli form and E. coli bacteria were
found in the local water supply.

“The presence of fecal coliforms and E. coli bacteria indicates the water may be
contaminated with human or animal wastes,” the Tillamook County Emergency
Management statement read. Microbes in these wastes can cause diarrhea,
cramps, nausea, headaches, or other symptoms.

CCC Liability

Cross Connection Causes Contamination In Indiana

September 13, 2012

Perry County Indiana was under a
boil-water order since Sept. 6, as an
accidental cross-connection between
two pipes caused the community’s
water source to be contaminated.

The president of the Service Company said "The water was cross-connected
with another hook-up and the water is contaminated. As of right now, all
area’s of water service are under a boil water order.” The utility that services
the area’s water needs, said a cross-connection occurred, not at the hands of
Service Company, but of a private contractor who mistakenly hooked up an
incorrect pipe to another.

CCC Liability

Boiler source that lead to

backflow contamination incident

February 2011

Officials at Addison Trail High School said they discovered the source of
water contamination that closed the school.

Industrial hygienist and other contracted plumbers to find a breach in the
water system that originated when a check valve failed during a refill of the
heating system.

Tests revealed trace elements of glycol. Water lines have been flushed and
further tests will be conducted,
officials said.

Tester Responsibly

Backflow Tester Reporting Accuracy

o Start with Legible Reports

o Test reports shall be filled out completely and accurately.

o List proper water service provider on test report.

o Document backflow repairs after complete (when
appropriate).

o Document of replacement of existing backflow assembly.

o Correct Customer name, address, location of assembly,
make, model, size and serial number.

o Report Identification of improper installations
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Tester Responsibly

Backflow Tester Deficiencies

Unethical Practices

o Falsifying a test report

o Using test equipment not properly calibrated

o Incompetent assembly testing

o Allowing another person to use their certification number
o

Failure to report or correct assembly installations that do not meet
Federal, State, or local ordinance installation requirements.

Failure to submit reports of testing a backflow assembly.

Failing to maintaining records of accomplished backflow test
reports.

Testing an improperly installed backflow assembly which will not
operated correctly or that was designed to protect against a
potential hazard.

Other acts deemed unethical by authorities pursuant to Business
Practices and Contractor Laws.

CCC Program

Purveyor Cross Connection Control Program

Public water system is a system which provides water for human consumption through pipes
or other constructed conveyances, if such system has at least fifteen service connections or
regularly serves an average of at least twenty-five individuals daily at least sixty days out of the
year, and any water supply system serving an agriculture labor camp, as defined in section 3733.41

of the Ohio Revised Code. - -
w -
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Tester Responsibly

SUSPENSION GRID FALSIFICATION OF DOCUMENTATION

The following are the mandatory penalties for falsification of backflow
testing documentation

o 1st Offense 12 Month Suspension & Attend Recertification
Class

o 2nd Offense 24 Month Suspension & Attend Full Certification
Class No reexamination required

o 3rd Offense Lifetime Suspension of Certification

These are penalties that are assessed by the Department of Commerce and are
separate from any that can or will be assessed by the Ohio EPA in their
investigation of the allegations of falsification of documentation when it involves
the containment backflow device.

CCC Program

Backflow Prevention Programs

Containment backflow protection program

o The installation of backflow prevention devices employed downstream of the
water meter that prevent backflowing contaminates from entering the public
water supply through the service connection. Containment backflow prevention
devices are installed for the sole propose of protecting water mains and offer no
backflow protection downstream of the installed backflow device.

Isolation backflow protection program

o The backflow prevention device is installed to protect from contaminates that
exist within the customer’s premise. These installed backflow devices isolate the
hazards at a particular location on the premise site, protecting the remaining on
site potable water system from contamination.

If the water meter is installed inside the building then, the containment principle
backflow preventer must be installed immediately after the water meter. If the
meter is installed outside the building, then the containment principle backflow
preventer is typically installed inside the building wall unless otherwise approved
by the water supplier.
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CCC Program

Types Of Cross Connection Programs

o The purpose of a cross connection program is to protect the
public health, safety and welfare through the prevention and
control of cross connections by:

»Protecting the public water distribution system from
contamination or pollution due to cross connections containing
hazards at the service connection.

»Requiring the elimination or control of existing, actual or
potential cross connections between the customer’s potable
water system(s) and non-potable water system(s), plumbing
fixtures, and industrial piping systems.

»Providing for the maintenance of a continuing program of
cross connection control that will systematically and effectively

reduce the risk of the contamination to the public water system.

. CCC Program
Isolation Backflow
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The Ohio Department of

Commerce Recognizes devices T

that have obtained the
American Society of Sanitary
Engineering (ASSE) seal
authorization approval for use
as an isolation principle
backflow prevention protection.

B

The ASSE Standard Number will
be stamped into the body of
the device or printed on a
metal plate that is attached to
the device.

The ASSE seal authorization
approval list may be viewed at

www.asse-plumbing.org. T = T T | Feeri

- e — E T = (o Hmad T
P47 - A | |

CCC Program

Containment / Isolation Backflow preventers

Containment Backflow Prevention Assemblies must be approved by
the water supplier before installation, most water suppliers accept the
devices that meet ASSE, USC, CSA or AWWA standards

o The Ohio EPA recognizes only four types of backflow prevention
assemblies for use as a containment principle protection:

1. Double check valve assembly (ASSE 1015) ,
Reduced pressure principle backflow preventer (ASSE 1013)
Double check detector check assembly (ASSE 1048)
Reduced pressure detector check assembly (ASSE 1047)

Pressure vacuum breaker (ASSE 1020) acceptable backflow
prevention protection for a residential irrigation system that has no
pumps or additives

Backflow Reponses Plan

Types of Approved Backflow Assemblies

Air-Gap Separation Standard Number: ANSI A112.1.2
Protection Provided: Backsiphonage and Backpressure
Hazard Level: Severe High, High or Low Hazard

Limitation: Must be at least two times the nominal diameter of the discharge piping
but never less than one inch

Construction: A physical separation through the free atmosphere measured from the
opening of the discharge piping to the flood level rim of the receiving vessel
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Backflow Reponses Plan
Types of Approved Backflow Assemblies

Pipe Applied Atmospheric Vacuum Breaker Standard Number: ASSE 1001
Protection Provided: Backsiphonage Only

Hazard Level: High or Low Hazard

Limitation: May not be used under continuous pressure conditions Must be installed
at least 6” above the highest downstream piping, May not have a downstream shut-off

valve.

Construction: A combination check valve / air inlet valve

Backflow Reponses Plan
Types of Approved Backflow Assemblies

Hose Connection Vacuum Breaker Standard Number: ASSE 1011
Protection Provided: Backsiphonage and Low Head Backpressure
Hazard Level: High or Low Hazard

Limitation: May not be used under continuous pressure conditions

Construction: A single check valve & an atmospheric vent valve

Backflow Reponses Plan

Types of Approved Backflow Assemblies

Anti-Siphon Fill Valve (Ballcock) for Water Closet Flush Tank
Standard Number: ASSE 1002

Protection Provided: Backsiphonage Only

Hazard Level: High or Low Hazard

Limitation: Construction: Float operated anti-siphon toilet ballcock

Backflow Reponses Plan

Types of Approved Backflow Assemblies

Backflow Preventer with Intermediate Atmospheric Vent
Standard Number: ASSE 1012

Protection Provided: Backsiphonage and Backpressure
Hazard Level: Low Hazard Only

Limitation: Low pressure only Vent on device to be in down position with approved
air-gap separation at the vent

Construction: Two independently operating check valves with a vent between the
check valves that opens to atmosphere
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Backflow Reponses Plan
Types of Approved Backflow Assemblies

Reduced Pressure Principle Backflow Preventer Standard Number: ASSE 1013
Protection Provided: Backsiphonage and Backpressure
Hazard Level: High or Low

Hazard Limitation: May not be installed in a pit Must maintain an approved air-gap
separation at the relief valve vent port

Construction: Two independently-acting check valves, a hydraulic relief valve

between the check valves, tightly closing inlet & outlet valves, four appropriately
located test cocks

Backflow Reponses Plan
Types of Approved Backflow Assemblies

Double Check Backflow Prevention Assembly Standard Number: ASSE 1015
Protection Provided: Backsiphonage and Backpressure
Hazard Level: Low Hazard Only Limitation:

Construction: Two independently-acting check valves, tightly closing inlet & outlet
valves, and four appropriately located test cocks

Backflow Reponses Plan

Types of Approved Backflow Assemblies

Reduced Pressure Principle Detector Check Assembly

Standard Number: ASSE 1047

Protection Provided: Backsiphonage and Backpressure

Hazard Level: High or Low Hazard

Limitation: Used for fire protection systems containing any additive or a
connection to stored water or an auxiliary water source May not be installed in
a pit

Construction: Two reduced pressure assemblies installed in parallel, four test
cocks on each assembly, and a bypass meter to detect low water flow usage

Backflow Reponses Plan
Types of Approved Backflow Assemblies

-3

Double Check Detector Check Assembly Standard Number: ASSE 1048
Protection Provided: Backsiphonage and Backpressure

Hazard Level: Low Hazard Only Limitation: Used for fire protection systems containing
no additives, storage or auxiliary water connection

Construction: Two double check valve assemblies installed in parallel, four test cocks
on each assembly, and a bypass meter to detect low water flow usage
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Backflow Reponses Plan
Types of Approved Backflow Assemblies

Vacuum Breaker Wall Hydrant, Freeze Resistant, Automatic Draining Type
Standard Number: ASSE 1019

Protection Provided: Backsiphonage and Low Head Backpressure

Hazard Level: High or Low Hazard

Limitation: May not be used under continuous pressure conditions Construction: A wall
hydrant with an internal vent valve and a means to drain the barrel to prevent freezing

Backflow Reponses Plan
Types of Approved Backflow Assemblies

iy

Backflow Preventer for Carbonated Beverage Machine

Standard Number: ASSE 1022
Protection Provided: Backsiphonage and Backpressure

Hazard Level: Low Hazard Only, Required on the potable water supply line to PostMix
Carbonated Beverage Dispensers

Limitation: n/a

Construction: Two independently acting check valves with a vent to atmosphere

Backflow Reponses Plan
Types of Approved Backflow Assemblies

1

Pressure Vacuum Breaker Assembly Standard Number: ASSE 1020
Protection Provided: Backsiphonage Only

Hazard Level: High or Low Hazard Limitation: The critical installation level is 12” above
the highest downstream use

Construction: A spring-loaded check valve and an independently-acting, spring-loaded
air inlet valve, and tightly closing inlet & outlet valves

Backflow Reponses Plan
Types of Approved Backflow Assemblies

Dual Check Valve Type Backflow Preventer
Standard Number: ASSE 1024

Protection Provided: Backsiphonage and Backpressure Hazard
Level: Low Hazard Only

Limitation: Construction: Two independently acting check
valves
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Backflow Reponses Plan
Types of Approved Backflow Assemblies

Dual Check Valve Type Backflow Preventer for Post Mix Carbonated Beverage Dispensers
Standard Number: ASSE 1032

Protection Provided: Backsiphonage and Backpressure

Hazard Level: Low Hazard Only

Limitation: N/A

Construction: Two independently acting check valves, usually found inside the
dispenser

Backflow Reponses Plan

Types of Approved Backflow Assemblies

Hose Connection Backflow Preventer, Vacuum Breaker

Standard Number: ASSE 1052 Protection Provided: Backsiphonage and Low
Head Backpressure

Hazard Level: High or Low Hazard Limitation: May not be used under
continuous pressure conditions

Construction: Two independently acting check valves with an intermediate
vent to the atmosphere

Backflow Reponses Plan
Types of Approved Backflow Assemblies

Laboratory Faucet Backflow Preventer, Vacuum Breaker
Standard Number: ASSE 1035

Protection Provided: Backsiphonage and Low Head Backpressure Hazard Level:
High or Low

Hazard Limitation: May not be used under continuous pressure conditions

Construction: Two independently acting check valves with a means to vent to
atmosphere under backsiphonage condition

Backflow Reponses Plan
Types of Approved Backflow Assemblies

Backsiphonage Vacuum Breaker, Spill-Proof Standard Number: ASSE 1056
Protection Provided: Backsiphonage Only
Hazard Level: High or Low Hazard

Limitation: The critical installation level is 6” above the highest downstream use
or 1” when equipment mounted

Construction: At least one check valve and an automatic vent valve to
atmosphere, tightly closing inlet & outlet valves, and a test cock

503

10



CCC Program

Cross Connection Control Program Components

Keeping track of customer backflow compliance
Employee Training in Backflow Requirements
Define contamination hazards in our districts
Follow state requirements

Receiving state approvals

Customer surveys and customer notifications

CCC Program

Follow state requirements

Receiving state approvals for protecting the utility water
distribution system.

Developing and managing a defensible cross connection control
program. (If you go to court will the utility CCC program be enough to stay off a
lawsuit?)

Utility to maintain 5 years of backflow inspections on customer
sites.

Utility needs to test their own internal and containment backflow
assemblies at the prescribed intervals.

Follow State requirements in order satisfy Ohio EPA sanitary
survey audits for cross connection control compliance.

CCC Program

Define and prioritize contamination hazards in

your districts

High hazard industrial facilities
Commercial business having high hazards
Residential customers having irrigation systems

Contractors working within your system using fire
hydrants as a source of water supply.

Protecting the water utility purification plant

Sanitary Survey
What is a Sanitary Survey?

A sanitary survey is a periodic
inspection of a water system's facilities,
operations, and record keeping. The
inspections identify conditions that may
present a sanitary or public health risk.

CCC Program

Water Utilities Regulatory Requirement?

The federal Safe Drinking Water Act (SDWA)
calls for a sanitary survey of all public drinking
water systems. Ohio conducts sanitary surveys
for community systems at least once every
three years. Non-community water system
sanitary surveys are conducted at least once
every five years.

What is reviewed during the sanitary survey ?

Overall utility cross connection-control program.

Documentation for all facilities required to install and test backflow assemblies.

CCC surveys results required by regulations.

Submitted inspection result records of required facilities that they are compliant and protected

against backflow.

Proper retention of records for the last 5 years of backflow testing.
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CCC Program

Sanitary Survey Audit Findings

It is your responsibility to correct these deficiencies
promptly. The letter may specify a formal written
response to specific sanitary deficiencies be submitted
to Ohio EPA within 45 days.

CCC Program

Example of a reminder to test backflow letter

John Doe June 17, 2015
4321 First Street
Anytown, State ZIP Subject: ANNUAL BACKFLOW INSPECTION TEST

Dear Mr. John Doe,

Your backflow prevention Assembly is due for its Annual field inspection test, as
required by (rule or regulation). Please have this field test performed by a
certified backflow prevention assembly tester possessing a valid Certification
issued by the (administrative authority).

If the field tester discloses that the assembly is not operating satisfactorily,
necessary repairs shall be made and the assembly retested by a Certified tester.
The Certified tester shall complete the Field Test and Maintenance Report form
provided and forward it to this office no later than (due date).

Additional information relative to this matter may be obtained by writing to our
(Email Address) or by calling (phone number).

Sincerely yours,
CCC Specialist/Administrative Authority

CCC Program

Customer surveys and customer notifications

- Sent out reminder to test backflow letters
- Requirement to repairs tested and failed backflow devices.

- Provide cross connection information for educating your
customers.

- Online Survey Panels like Zoomerang , SurveyMonkey est....

- Follow-up of know customer issues identified in your service
area.

CCC Program

Example of On Line Cross Connection Survey

Typical watar usags, such B hathrosms hevsahald laundny or
dishwashing appisnces and owisida waisr laueais

Prévats wall (5] supplying sny pan =4 yaur rasiganes
Fiped into a chamical or agioshural process

Fiped into an wedse groend v sprinideiniga tion aystem
Fiped inio a fire seprassion sysham

Fipesd inlo a swireming paal

Papest inla & bailar

*ard rydeant

Other, plegss specfy

édoccece 8

Finase check S fype or iypes of backilow prevenSon dewices
mataled on yow planbing system

Residurial Double Chack (RDC)
d Doubls Chack Vaks (D)
Reduced Presseres Zones Duvica (FPI)
Ko
Cher, plnasse specify
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CCC Program

Example of a State of
Ohio Backflow Test
Report.

CCC Program

What can backflow testers do to promote
enforcement of Cross Connection Control?

o Potential eyes and ears for identifying backflow
devices that are not tested or actual cross

connections.

o Report those findings to the State or the water
purveyor.

o Identify backflow devices with testing tags and
contact your customer before the backflow
assembly is due for testing.

CCC Program

Certified Backflow Testers
Where do they fit into a Cross Connection Program?

o During visits to a premise sites, You need to be aware
of CCC program requirements.

o Look for any unauthorized taps.

o Ensure backflow devices are original equipment
manufactured assemblies

(O.E.M. parts only)

o When communicating on site with your customers,
Briefly explain the Ohio DOC and EPA state backflow
testing requirements and the liability they expose
themselves to by not testing the backflow on at
prescribed internals.

Backflow Installation

Installation of Backflow Assembles

o All Backflow assemblies shall be installed at a location that allows access
to the device for maintenance and testing from floor level, without use of
a ladder or other similar temporary apparatus, and that will not subject
the device to flooding excessive heat or freezing.

Thermal Expansion
o water confined in pipes and fixtures could increase the water pressure

resulting in a catastrophic failure.

Ig I
B B ————r—in
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Backflow Installation Backflow Installation

Installation of Backflow Assembles Hori tal Installati
Is the backflow preventer located in a safe location, away orizontal Instailation
from toxic fumes and protected from the elements?
Hazards may be introduced through an atmospheric
opening on the backflow preventer.

Ao i Y v ooy

EI Never install a
backflow under
and exhaust
hood

Backflow Installation

Parallel Installation
[ fl
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Backflow Installation

Vertical Installation

Backflow Installation

Degree of Hazard

The type of backflow prevention device that will be
required at the water meter or at an individual fixture is
determined by evaluating the degree of hazard that is
presented.

Low Hazard = Pollution Hazard (aesthetically
objectionable)

High Hazard = System Hazard (may cause damage to
the system piping) “ =

Health Hazard (is a threat to the health of the water
user) Severe High Hazard = Severe Health Hazard
(presents a threat of death)

Backflow Installation

DEGREE OF HAZARD

Determining the installed Backflow prevention assembly has adequate
commensurate level protection associated with the degree of hazard
after the water meter and/ or at each individual fixture.

Degree of hazard is the potential for backflow to occur (can backflow
happen) and the toxicity of the contaminant that could backflow
(how toxic is the substance that can backflow into the piping).

The Plumbing Inspection Authority under the direction of the Ohio
Department of Commerce determines the degree of hazard presented
by the individual fixtures within the premises. Based upon this
evaluation, they determine the appropriate isolation principle
backflow prevention device that must be installed at the fixture.

The Water Supplier under the direction of the Ohio Environmental
Protection Agency determines the total degree of hazard presented by
the premises and determines the appropriate containment principle
backflow prevention assembly that must be installed at the water
meter.

Backflow Installation

Degree of Hazard

o Health Hazard a degree of hazard that is defined as any condition,
device or practice in a water system or it’s operation that creates a
threat to the health and well-being of it’s users.

High Hazard An actual or potential threat of contamination of the
potable water system that would present a threat to the health of the
consumer

Low Hazard An actual or potential threat to the potable water system
whereby the risk from backflow would be limited to the pollution of the
potable system by an aesthetically objectionable but non-toxic
substance, such as beverages, foods or other non-toxic substances.

Non Toxic Substance Any substance that may create a low degree of
hazard, is a nuisance, is aesthetically objectionable, or degrades the
water quality but poses no threat to the health of the consumer.
Pollution Hazard degree of hazard of a substance that tends to degrade
the water quality but poses no threat to health.

Severe Health Hazard degree of hazard that is defined as a threat to the
health of a user that could be reasonably expected to resultin
significant morbidity or death.

System Hazard is a threat to the physical properties of the public water
system or a consumer’s potable water system.
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Backflow Installation

Types of Backflow Protection Assemblies

Containment Protection

Isolation Protection

=Double Check Assembly (DC)

=Double Check Assembly (DC)

=Reduced Pressure Principle (RP)

=Reduced Pressure Principle (RP)

=Pressure Vacuum Breaker (PVB)

=Pressure Vacuum Breaker (PVB)

=Spill-Resistant Vacuum Breaker (SVB)

=Spill-Resistant Vacuum Breaker (SVB)

=Air Gap

=Air Gap

ly Install Ci

ations

=Dual Check with atmospheric vent

* The degree of hazard protection required.
* The likelihood that backpressure may occur.
* Will the device provide protection inside the

's premises (i
connection (containment).

or at the service

=Residential Dual Check

=Atmospheric Vacuum Breaker

Backflow Prevention
Assembly Type

Atmospheric Vacuum Breaker
(AVB) ASSE 1001

Degree of
Hazard
Protection

Low and High
Hazard

Containment Backflow Protection

Type of Hydraulic
Condition Designed
to Protect Against

Backsiphonage only

Operational Time
Allowance Use

Non-Continuous use Only
12 hours in any 24 hour
period.

Install Requirements

(No Backflow Assembly
shall be subjected to
freezing, flooding or

excessive heat.)

Shall be installed at least 6” above,
the highest outlet or piping. No
shutoff valve downstream.

Air Gap
(AG) ANSI A112.1

Low and High
Hazard

Backsiphonage and or
Backpressure

Continuous use

Shall be measured from the
supply pipe outlet to the overflow
rim and shall be 2 times the L.D of |

the supply pipe and never less
than 17 (2x ID <1.0”)

Barometric Loop

(BL) 608.13.4 B Code

Low Hazard Only

Backsiphonage only

Continuous use

35 feet high Measured from Top
to Bottom

Double Check
(DC) ASSE 1015
(DCDA) ASSE 1048

Low Hazard Only

Backsiphonage and or
Backpressure

Continuous use

127 10 36" measure from the
bottom of the body assembly from
the ground or platform.

Pressure Vacuum Breaker

(PVB) ASSE 1020

Low and High
Hazard

Backsiphonage only

Continuous use

Shall be installed at least 12
above the highest outlet or piping

Reduced Pressure Principle
(RP) ASSE 1013

(RPDA) ASSE 1047

Low and High
Hazard

Backsiphonage and or
Backpressure

Continuous use

127 to 36” measure from the relic|
valve opening point from the
ground or platform. Shall not be
installed below ground grade
level.

Spill Resistant Vacuum
Breaker (SVB) ASSE 1056

Low and High
Hazard

Backsiphonage only

Continuous use

Shall be installed at least 12
above the highest outlet or piping

Backflow Installation

Selecting the correct backflow device for potential hazard

Backsiphonage and/or Backpressure
Continuous Use

Backsiphonage Only

|Non-“ ti IS Use”“ ti Usel

AVB | | PVB-SVB |

| DC || RP | |Air Gapl

Backflow Checks
Backflow Check Valves

Although a single check valve is not an acceptable means of
preventing backflow, it is often an important component of backflow
prevention assemblies. A check valve is a one-way valve, which
will allow water to pass in only one direction.

L

e
Birection of Flow |-“} Spring

——
Direction of Flow ) Hinge

===t LOaded == JWING

Axially Moving
Poppet Check

Hinged Swing check
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Backflow Checks
Backflow Check Valves

In order to ensure that water can only pass through check valves in
one direction, check valves in backflow prevention assemblies are
designed to have a drip tight seal. This cannot be accomplished
effectively with two hard surfaces (e.g. , metal to metal), so the check
valves typically use a soft sealing surface or elastomer disc to seal
against a seat.

e ——
Force of Spring |
Halds Check Valve Soft Sealing Surface

Closed " (Elastomer Disc)

\/

Seat

Direction of Flow —=—2=

Backflow Reponses Plan

Types of Approved Backflow Assemblies

There are two types of mechanical backflow preventers:

1. Assemblies are backflow preventers that have test cocks
and shut-off valves enabling them to be tested inline

2. Backflow devices are designed for field-testing and the
Ohio EPA requires the use of testable assemblies to satisfy
regulatory requirements.

Ohio EPA requires containment backflow preventers be of a
type that has been investigated and approved by the supplier
of water and that meets the rule requirements.

The Ohio EPA recognizes only four types of backflow prevention
assemblies for use as a containment principle protection, the
double check valve assembly, the reduced pressure principle
backflow preventer, the double check detector check
assembly and the reduced pressure detector check assembly

Backflow Checks
Backflow Check Valves

Disk Compression

ANSI A112.1

Air Gap

Typical uses: Sewage, extreme high hazard applications
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Backflow Reponses Plan

Minimum Air Gaps For Potable Water Outlets

[TABLE 1. Wirsresaen A Gps For Poiable Waiar Cifels

Cutiet S By Near 'Wall (7)
[hncrars |
Liveninres. with efiecivn openings nol in
Sanics, laundry Ways, and gooseneck bath
Tauamis il ofective Spanngs nol 1.5
reater than 14 inch dumeler
-fim bath sy wieh eflacive
oparinga nol graater than 1 inch diamaeter | 20

23 Dearmedes of 3. Dsarmeter of
Effaciive opanings greater than ¥ mch ! . . 1

« Bide walle. fiba of similar obeinechions do nol SHect air gipe whan speced from
inside edige of spoul opening a dislance grealer than vee mes the dameler of
ifey mflecive cpaning for o singls wall, of 0 deiance groater than four mes e
diamater of the ofincive opening fof two ndersecting wols.

== Verical wallh, rign, o semlal obstruchionn exdending Bom B waler sudface b oF
abowe e horirontal plane of the spout opening requite o grealer air gap whan
spaced closal 10 e nestes! inside edge of spoul opening [Pan speciied in (Y]
above. The eflect of three or mone such verical walls of fibs has not boen |
determined Im uch Ehkbs T ai gan hall b medsued liom Ma g of the sall

ANSI A112.1

Air Gap Containment
High Hazard Protection

I A A

ANSI A112.1

Air Gap Backflow Install Requirements

o The discharge pipe of an air gap shall terminate a minimum of two
pipe diameters above the flood level rim of the receiving vessel.

2x diameter
not less than 17

. Air Gap

Barometric Loop

Barometric IOO Low Hazard Protection
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Barometric Loop

Barometric loop Install
Requirements Low Hazard Protection

Its operation, in the protection g——0
against back-siphonage, is
based upon the principle that a
water column, at sea level
pressure, will not rise above
33.9 feet A5t (11m)

Atmospheric Vacuum Breaker

Atmospheric
Vacuum
Breaker

(AVB)

Normal Flow

Atmospheric Vacuum Breaker

Atmospheric Vacuum Breaker

ASSE 1001

Typical uses: Hose bibs, Laboratory sinks, Large commercial sinks

ASSE 1001

Atmospheric Vacuum Breaker
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Atmospheric Vacuum Breaker

Atmospheric Vacuum Breaker

No down stream shut off valves or control meters
Non-continuous use (12 hours Max.)

Pressure Vacuum Breakers
ASSE 1020

PVB Parts

Pressure Vacuum Breakers
ASSE 1020

Pressure Vacuum Breakers (PVB)

Typical uses: Lawn irrigation, Hose bibs where downstream valves will be used

High Hazard Protection

Pressure Vacuum Breakers

Pressure
Vacuum
Breaker

(PVB)

Normal Flow
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Pressure Vacuum Breakers Pressure Vacuum Breakers

Downstream shut off valves or control meters allowed
Pressu re continuous use

Vacuum
Breaker
(PVB)

Backsiphonage
Condition

Pressure Vacuum Breakers

upe Vaswnm Breaker: (PVIR

1 2’Il

Aspirator

"";J"_.aﬂa . I
. To Irrigation
Chemicals




Pressure Vacuum Breakers Spill Resistant Vacuum Breaker

Spill Resistant Vacuum Breaker (SVB)

Typical uses: Lawn irrigation, Hose bibs where downstream valves will be used

High Hazard Protection

To Irrigation

Spill Resistant Vacuum Breaker (SVB) is considered the next generation of
pressure vacuum breakers (PVB).

Spill Resistant Vacuum Breaker

ﬂ Il;u_h-ﬂ DD ‘E] - i ..

MNo. 2
Shutoll Vabes

'
;
:
|

i

i

P
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Spill Resistant Vacuum Breaker Double Check
(DC) ASSE 1015

(DCDA) ASSE 1048

Double Check Assemblies

Typical uses: Fire lines with no chemical additives

Low Hazard Protection

Double Check Double Check
(DC) ASSE 1015 (DC) ASSE 1015
(DCDA) ASSE 1048 ise fubber (DCDA) ASSE 1048

Disc Wosher DC Parts

Double Check Assembly Backflow
Install Requirements

o Shall be installed horizontally unless otherwise approved .

o Location that allows access to the device for maintenance and
testing from floor level without use of a ladder or other similar
temporary apparatus.

o Shall not be subjected to flooding, excessive heat, or freezing.

o The bottom of the double check assembly shall be a minimum of 12
inches to a maximum 36 inches above floor level.

o Backside minimum clearance of 12 inches with a front side
minimum clearance of 24 inches.
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Double Check
(DC) ASSE 1015

(DCDA) ASSE 1048

Double Check Install

et oer ke 1 SHUT T el i 2

a

Double Check
(DC) ASSE 1015

(DCDA) ASSE 1048

Double Check

Normal Flow

Double Check
(DC) ASSE 1015

(DCDA) ASSE 1048

Side Clearance Install

Double Check
(DC) ASSE 1015

(DCDA) ASSE 1048

Double Check

Back Pressure and Fouled #2 Check
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Fire Protection

Fire Protection Components

Fire Protection
(DC) ASSE 1015

(DCDA) ASSE 1048

Pest Indicaior Valve = Fire Department Connection

Post Indicator Backflow Assembly

Fire Protection

Fire Protection Backflows

Reduced Pressure Principle Backflow

Reduced Pressure

Principle Backflow
. (RP)
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Reduced Pressure Principle Backflow

RP Parts

Reduced Pressure Principle Backflow

RP Install

Reduced Pressure Principle Backflow

Reduced Pressure Principle
Backflow Install Requirements

Shall be installed horizontally unless approved.
Allows access to the valve for maintenance and testing from floor

level, without use of a ladder or other similar temporary apparatus.

No plug or additional piping affixed to the pressure differential
relief valve port.

The pressure differential relief valve port shall be a minimum of 12
inches to a maximum 36 inches above floor level.

Backside minimum clearance of 12 inches with a front side
minimum clearance of 24 inches.

Additionally, the device must be installed at a location where any
leakage from the pressure differential relief valve port will be
noticed.

Shall not be subjected to flooding, excessive heat, or freezing or
be installed in a meter pit.

Reduced Pressure Principle Backflow

RP Side Clearance Install
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Reduced Pressure Principle Backflow

Shut Off Valves

Shut Off Valves

|

i k&

Reduced Pressure Principle Backflow

Shut Off Valves

Ball Valve
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Shut Off Valves

Non Rising Stem
NRS

Shut Off Valves

Outside Screw and Yoke
OS&Y

Outside Screw and Yoke (OS & Y). used mainly in fire
prevention.

Valves Configurations

"N" pattern
installations
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Valves Configurations

“Z" pattern
installations

Test Gauge

5 Valve Backflow Test Kit

High Sichs Blawsd Low Side Blasd
—y |
Low Side
Bypass
Hose Connection Cantrol
e

Bypass
Blead

& High Side & Low Suda
Hese Connection Hose Connectian

Valves Configurations

Requires Measurements be Traceable to
N.I.S.T.

Test Gauge

5 Valve Backflow
5 Vahwes Pressure Diferential Gauge

Vikgh Side 1 avew Sduche
e Vabr Eleed Vialir
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Test Gauge

Requirements for Calibration of Backflow Test Gauge

Definition of N.I.S.T Traceability

Traceability requires the establishment of an unbroken chain of comparisons to
stated references. NIST assures the traceability of results of measurements or
values of standards that NIST itself provides.

Test Gauge Accessory

Test Cock Cleaner

Test Gauge Accessory

Backflow Gauge Accessories

2

90 Degree

Straight

Test Kit Gauge Care

Hose Inline Filter

FILTER MAINTENAMNCE INSTRUCTIONS

gl | = e
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Test Kit Gauge Care

Backflow Assembly Test Kit Care

1. Always bleed water from gauges when finished testing

2. Leave all needle valves open

3. When gauge must be subjected to cold weather, blow
compressed air alternately into high and low hoses with
bleed valves open

4. Install filters on all hoses and clean filters frequently. The
majority of internal gauge damage is caused by debris inside
the test gauge

5. Periodically flush hoses and filters

6. Handle gauges with care, a test gauge is a precision
instrument and can be damaged by rough treatment

7. DO NOT OVER TIGHTEN NEEDLE VALVES

WHEN CLOSING

On Site Inspection

On Site Inspection

On site inspections
Customer Cross Connection Evaluations
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On Site Inspection

On Site Inspection
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On Site Inspection

——

- ot

/
14$l|

>
‘!

Py
\f
4

§

Socap Dispenmcer
tapped o water

Salmomella  ——
froam chickemil

On Site Inspection

Common cross
connections found
in commercial
businesses.

Notice the air gap

has been eliminated
with a Y connection
to a soap dispenser.
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On Site Inspection

On Site Inspection
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y  On Site Inspection
m.‘; —

9flah

On Site Inspection

On Site Inspection

[
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-
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Direct cross connection with fire Hydrant

RP in a Pit

On Site Inspection

On Site Inspection

Direct cross connection with fire Hydrant

P U

On Site Inspection

=1

|'I. ..I'll jo [
Shut off Valve
= :
— e -
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On Site Inspection On Site Inspection

DENIRRNIO

: On Site Inspection On Site Inspection
High Hazard Side

RP 3" By-pass

oy
S

g2 ¥ - T
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On Site Inspection

On Site Inspection

When was the last time this DCDA was tested

-
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On Site Inspection

By-pass is missing making this
an unapproved backlow
assembly

|
RP assembly with a
5 ) Water Spigot Installad

On Site Inspection
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Rocks in first check

On Site Inspection

Backflow Assembly
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Backflow Assembly

Backflow Assembly

On Site Inspection

On Site Inspection

Backflow Assembly

Find the backflow assembly?

[t 5

#

s

On Site Inspection

.t
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On Site Inspection

——— T T

Backflow Assembl

On Site Inspection

Indirect Cross Connections

KIdS Pools

Fecal matter

Urine

contaminates tracked in
from children's feet

Waste Barrel Drums
* Any type of hazardous
contaminate could be in this
55 gallon drum.

On Site Inspection
Well Water Mlxmg with Clty Water

——
T e N e
i _ TR

“‘_‘-\ww;wnm'-'-mm wiler

On Site Inspection
Funeral Homes and Morgues

Arterial embalming is begun by injecting embalming fluid into an artery
while the blood is drained from a nearby vein or from the heart. The two
gallons or so needed is usually a mixture of formaldehyde or other
chemical and water. Once the embalming fluid begins to flow into the
arterial system, pressure begins to build up in the entire vascular
system. This helps the fluid reach all parts of the body and penetrate
into the tissues.
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On Site Inspection

Healthcare & Medical Facilities

Bedpan washers can
Bedpan Washer  alsobe usedfor Dialysis Machine
washing and C—
disinfecting urine 4
bottles, wash bowls
and small quantities of
utensils for treatment of
wounds.

Dialysis Machine have
plastic jugs hold the
liquids used to mix the
dialysate. The machine
mixes the dialysate,
which is made up of an
acidified solution,
bicarbonate and
purified water.

Dialysate containing
unwanted waste
products and excess
electrolytes leave the
dialyzer and are
washed down the drain.

Terrorism Protection

What to Look for?

otk e i i i f

Fuo hommed - iy »
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ol Mnmmhwwmu

— mmm-ﬁmmmwﬁ“m
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homalird secarily, mitery. e L . @ vt echy partew 1 fenen

Terrorism Protection

Backflow Protection Safety

TN OFFICIAL USE D8, Y

ROLL CALL RELEASE

Ealiagbaiaiies wiih ihe ITAES

13 Dghodepr 1010

(UWFOUO) Backpressure Contamination of Water
Distribution Systems: A Potential Terrorist Tactic
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Whenever the pressure drops in a plumbing system, there is a possibility contamination
will enter drinking water systems by means of backflow. Per IDEM rules water utilities
are required to issue a boil water advisory and notify customers that a potential water
contamination incident occurred. A Boiled Water Advisor is REATIVE to a potential
contamination event. The delay that happens before customers are notified allows
people to drink contaminated water. Installed Backflow Preventers inspected annually,
maintained and tested are proactive means of stopping hazards from entering drinking
water systems regardless of downstream pressures.
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Boil Water Boil Water

. . . Violations Summary for Ohio Public Water Supplies
BO” Water AdVISory Req urem ents The Safe Drinking Water Act and the Ohio Public Water Supply Supervision Program mandate the
monitoring and reporting of various bacteriological and chemical contaminants found in drinking water.

“Public notification of drinking water violations” requires PN (TV, radio, newspaper, —— L

posting - depending on the size of the user base - etc...) by the PWS to all its affected e | —

customers for all violations of drinking water regulations. There are three (3) tiers of X r Ll =
requirements based on the severity of the violation. Tier 1 is the tier to which this
document applies. Tier 1 PN is based on:

1. Aviolation of the maximum contaminant level (MCL) for total coliform when fecal
coliform or

E. coli are present;

2. Failure to test for fecal coliform or E. coli when any repeat sample tests positive for Total of 71

coliform; . R

3. A violation of MCL for nitrate; Violations for

4. A violation of maximum allowable turbidity limit; A A

5. An occurrence of a waterborne disease outbreak; or Contamlnatlon

6. Other violation or situation with significant potential to have adverse effects on human

health as a

result of short term exposure, such as water pressure drop or confirmed total coliform. . CpR—
The Provider of Water Service has 24 hours to notify all customers of all Tier 1 PN

SOURCE: Indiana Department of Environmental Management 2012 Annual Compliance Report
for Indiana Public Water Supply Systems

Backflow Reponses Plan

Backflow Incident Response Plan

* Quick response by personnel trained in
cross-connection control and basic | ¥ ."rl a5 o Contact the local Operations SUperVisor
T

water quality is necessary for the F \ witho_u_t delay if you suspect any
success of any investigation of a | suspicious activity.

backflow incident and prevention of I/ r
further contamination. _' 1 0 Be prepared in advance by keeping the operation

supervisor’s contact information readily available or dial

+ Know your safety response plan for a backflow 911 for emergencies.

contamination incident before one occurs. A timely
response to a backflow contamination incident can
eliminate of lessen the harm to people.

o Notify your Water Quality Supervisor immediately and
the Cross Connection Control department if you suspect
a backflow incident.
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Backflow Reponses Plan

Safety aspects to look for at facilities.

o lIs the backflow preventer commensurate protection
against the assessed degree of hazard?

0 Review of chemical signs and the MSDS (Material Safety
Data Sheets) will help in determining the degrees of
hazard.

Backflow Reponses Plan

Working safely to conduct backflow testing
(Continued)
0 Use safety equipment when needed, such as a hard hat, safety
glasses, ear protection, a flashlight, safety harness, etc....
o Follow safety guidelines if using ladder or personnel lifting
equipment.

Backflow Reponses Plan

Working safely to conduct backflow testing

Be sure to get permission before shutting off water
to test any backflow preventer.

WATER ¢

s SHUT-OFF #

Wi i B

Confined Space

Working safely to conduct backflow testing
(Continued)

0 Many backflow-prevention assemblies are installed in hazardous
locations, particularly old assemblies where confined space
requirements may need to be followed. Get training in confined
space requirements and procedures.
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Conducting backflow repairs safely

Repair of a backflow-prevention assemblies
often requires special tools. Use of the
wrong tool may result in injuries to the
worker or damage to the backflow
prevention assembly.

k|

Cross Contamination

Conducting backflow repairs safely (Continued)

Do not use any cleaning substances

or chemicals inside of the assembly that
will be washed into the potable water
system when the assembly is placed
back into service.

pO NOT
OPERATE
MENT
Egé’ézn ouT | - Lock out and tag out any backflow assembly
g if repairs can not be accomplished right away.
o Failed backflow preventers are cross connection
e e b=

r — and must be taken out of service.

Pinch Zones

Conducting backflow repairs safely (Continued)

-Backflow preventers have places with razor sharp corners and you need to
be careful not to cut yourself.

*Valves are under spring pressure and you should never place fingers in a
pinch zone between the valve and the valve seat.

OEM Parts Only
Original equipment repair parts

o The original manufacturer may no
longer produce repair parts for
some older assembilies. In these
cases, the assembly must be
replaced.

When replacing an existing
assembly with a new one, it may
be necessary to survey the
application to ensure that the
proper type of backflow
prevention assembly is installed fo

the application.
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Slips and Falls

When you’re finished testing or repairing a backflow device

o Mop up water on the floor to prevent slips and falls.
o Remove any lock out tags

o Contact the facility users and get
permission before restoring water
to the service line where the
backflow preventer is installed.

o Double check all shut off valves to ensure they

are in the OPEN position and that the backflow device
is not leaking water before leaving the area.

Testing

Pre-test Requirements
The backflow assembly tester must observe all safety
procedures during the field test and maintenance of the
backflow assembly. Safety procedures may include such things
as, but not limited to;

Confined space

Electrical hazards

Personal safety

Pedestrian and vehicular traffic

Tools
The tester must inspect the condition of his/her test gauge. Visual
inspection must include;
o Calibration is current

Gauge needle zero out when not pressurized

Check for gauge leakage

Drip tight needle valves and fittings

Damage to gauge or hoses

Testing

Pre-test Requirements

Before beginning the field test procedures on all backflow
assemblies the tester must;

o Notify the owner of their intention to test the assembly
o ldentify the assembly as the proper assembly to be tested

o Inspect the assembly for required components needed to
complete the test

o Observe the assembly for any indication the assembly is not
functioning proper

Testing

Backflow Pressure Zones RP

Na, 1
Check Viahve

Relief Vahe
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Testing Testing

Reduced Pressure
Backflow Prevention

Gauge Connections Across
Assembly

#1 Check Vale

#1 #2 Gauge will Display 5 PSID

Check valve Check valve

#2 Shut-off Valve

e

-

Relief Valve Opening
Spring
Diaphragm

Testing Testing

Reduced Pressure Principle backflow Assembly Reduced Pressure Principle backflow Assembly

+ Rolhef Valve
Seat/TH Interisce

" Chack Valve Closed

Relief Valve

Déscharge Port
Elantic Eloment

Diaghragm) \Reliel Vabve

~ R Discharge Port E
Spring

is Dpen

Assume an assembly has been installed in a piping system and is ready to be filled The relief valve is mechanically independent and hydraulically dependent upon the

and pressurized with water. With no pressure in the assembly the No.1 check valve differential pressure across the No.1 check valve. It is designed to keep pressure
is closed and the relief valve is open. between the check valves at least 2.0 psi less than the upstream pressure.
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Testing

Reduced Pressure Principle backflow Assembly

10 lbs 5ibs
Spring Spring

The water is in a dynamic (flowing) condition. The No.1
and No.2 check valves are open while the relief valve
remains closed

Testing

Reduced Pressure Principle backflow Assembly

Water Pressure
Entering

RV Discharge Port
Closes

The forces acting on the low pressure side is the water
pressure from the chamber between the two check valves plus
the force of the relief valve spring.

Testing

Reduced Pressure Principle backflow Assembly

Testing

Reduced Pressure Principle backflow Assembly

Force of the relief valve
spring trying to push
Force of upstream water reliof valve open
pressure trying to push

relief valve closed 2ps

o

Force of downstream
water pressure trying to
push relief valve apen
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Testing

Reduced Pressure Principle backflow Assembly

Pressure across No.1 chedk——
walve will try to equalize

= Relief valve will open ta
keep pressure in chamber
betveeen check valves less
than upstream pressure

N1 check valve leaking
due to obstruction or debris

Testing

Double Check Valve Assembly :
2

I:‘:| #1 Check Valve ~ #2 Check Valve

| b 1PSID Minimum 1 PSID Minimum
| =
L

H
<
-1
|
| Biased Closed | Biased Closed L
—H ] T i d4lp
50 PSI 49Ps| 48 Ps|

#1 Shut Off Valve i #2 Shut Off Valve
Static

—— Direction of Flow ——»

Closed During Testing

Testing

Backflow Pressure Zones DC

Ko, 1 Ho. 2
Shutofi Shartoff
Valwe

N, 2 HNo. 3 No. 4
Test Cock Test Cock Test Cock

Direction of Flow

1
Mo, 1
Chetk Valve  Check Valve

Testing

Gauge Connection to Determine Check Valve Loading
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Testing

Backflow Pressure Zones PVB

Testing

Gauge Connection to Determine Check Valve Loading

Gauge Must Display 1 PSID or Greater

Bleed Static Pressure to Determine
Check Valve Loading

Shut Off Valve
Closed

Shut Off Valve
Closed

Testing

Pressure Vacuum Breaker

Air Inlet open at
1.0 PSID or greater

#2 Shut Off Valve
Check Valve close

1.0 PSID or greater

Backflow Pressure Zones SVB

Caropy

Alr inket Valve

Direction of Flow
i LT N
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Tester Requirements

Backflow Testers

v'The course consists of a combined total of 24 hours of training in the classroom and the hands-on
test lab.

v/ OHIO DEPARTMENT OF COMMERCE BACKFLOW PREVENTION MANUAL is used as an instructional
aid for the classroom portion of the course.

v Your Instructor will conduct the hands-on portion of the course in the test lab

v You will be required to attend a Re-certification Course every three years to remain current, however
you may attend the re-certification course more frequently if desired to remain current on testing
requirements and procedures

v Your identification card will indicate the date that your certification expires or you can check the date
on the Internet at www.com.state.oh.us.

Vitis extremely important that a tester remember that after their expiration date they CANNOT test
devices until they have taken a recertification course. Certified testers who have expired have a grace
period in which they can attend a recertification class and bring their certification into active status.

THE END

TEST GAUGE INC.

Backflow Made Easy @ SHOPBACKFLOW.COM

Contact :

James@testgauge.com
877-353-4386
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File Attachments for ltem:

ER-9 2017 OBC Chapter 10 Round Table (MBBOC)
Commercial certifications (except plumbing), RBO (1 hour)
Staff Notes:

Committee Recommendation:
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APPLICATION

FOR
Continuing Education

Course

Approval

Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) G44-3147
dicbbs@eonm.state, ol us
wwy,com,state,ch ausidic/dichbs htm

COURSE SUBMITTER:

Continning education programs approved for
education credit by the Ohio Board of
may be used for
compliance with certification reguirernents
related to code enforcement, plan review, and
mspection responsibilities. The eredit is to be
used to renew the certifications issued by the
Ohio Board of Building Standards pursuant to

Building  Standards

section 378{.10(X%) ORC,

Derek Spurling

Course Submitter: Cert #: 14069
{Conlact Hamet
Organization: Miami Valley Building Officials Council (MVBOC)

(OrganiralionfCompany)

Address: _100 W. Spring Valley Rd.

{include Ream Numher, SBuily, ¢lc.)

State: Ohio

City:_Centerviltle Zip:_A5458

E-Mail: _dspurling@centervilleohio.gov
Telephone: 937-428-4786
MVBOC

Fax:

Course Sponsor:

COURSE INFORMATION:

Course Title: 2017 OBC - Chapter 10 Means of Egress

New Cowse Subntittai:
Parpose and Objective: _Provide an overview and refresher of sections within the chapter,

Update Cowse: [ | Prior Appraval Number:

Number of Iustructional Cantact Hours thaf can be obtained upon completion: !

H Multi-Session, Number of Instructional Centact Hours Per Session:

Program Applcable for the Following Participants:

Buikling Official

Master Plans Examiner

Building Plans Exam.
Plumbing Plans Exam.
Electrical Plans Exam.
Mechanical Plans Exam.
Fire Protect, Plans Exam.

B
]
g
B

X

)

Building Inspeclor Firve Protection Inspeclor Mechanical Inspeclor E}
Plumbing Inspector D
Non-Res 1U Inspector D

Res Building Official Res Plans Exantiner D

L]

Res Building [ispector D Res Mechanical Inspector D Res TU Iuspector

Electrical Safety luspectors

Location of ESI Course:

Date(s) of ESI Course(s):

SUBMITTAL CHECKLIST: Make Sure all of the Following Infosmation is Subaitted: Cg;‘f}‘
Course Submitter; Name of conlact person and their certification numbers, organization, addvess, fix, phone
Organization sponsoring or vequesting the program {if any)

Course Titles Name of cousse {related to content)
Purpose/@bjcetive: Describe purpose and how course will improve compeleney of certification(s) Hsted

Cantact Hours: Indicate instructional tine and credit vequested in howrs (e.g.: .5 he, 1 hy, 3.5 hes)

Participants: Check off cach certification for which credit is requested (for which course relales lo certification)

Content of Program; Include collated agenda, time schedule, course oulline; list specific scetions of code, references, and {opics covered
Course Materiais: Collated workbooks, handowts, havd copy or electronic versions of program is available
Instractor(s) Info.: Resume of professionab/educational qualifications & teaching/training experience/BIRS centifications
Test Maderinls:
Conspleted Application:
NOTE: The Board does NOT grant refroactive approval for courses presented prior to approval date.

Ferm: 1518 108 R1018110
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4

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458
www.mvboc.org

&
(0
o
&

&

N
Founded
1957

QELIE RS 2017 OBC — Chapter 10 Means of Egress

Derek Spurling 1 hour overview
President

City of Centerville

Wiliiam Shifter e Section 1006 — Number of Exits & Exit Access Doorways (5-10

Vice President I‘l‘lln)
WTFD

e Section 1008 — Means of Egress Illumination (5-10 min.)
'S)gé';‘l‘af)‘,’“"““g e Section 1010 — Doors, Gates, & Turnstiles (5-10 min.)
City of Centerville e Section 1011 — Stairways (5-10 min.)
Dan Fitzpatrick e Section 1013 — Exit Signs (5-10 min.)
(T:gf;‘?ffg‘;n_mgbm_o e Section 1017 — Exit Access Travel Distance (5-10 min.)
e e Section 1020 — Corridors (5-10 min.)

e Section 1023 — Interior Exit Stairways & Ramps (5-10 min.)
el e Section 1026 — Horizontal Passageways (5-10 min.)

L]

Section 1027 — Exterior Exit Stairways & Ramps (5-10 min.)

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President
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File Attachments for ltem:

ER-10 2020 NEC Grounding and Bonding Part 1 (Wink Electric)
EPE, ESI (5 hours)

Staff Notes: No slides: "The syllabus is what | use and hand out in class. | promote discussion
with code books out in hand."

ESIAC Recommendation: Received after ESIAC submission.

Committee Recommendation:
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(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

APPLICATION

Board of Building Standards
6606 Tussing Road, P.O. Box 4009
Reynoldsburg, Ohio 43068-9009

Continuing Education COURSE SUBMITTER.

Course Approval Course Submitter:  { .3‘ LEF % l///ﬁé/ﬁr

Continuing education programs approved for Organization: Z,/ WA A d_g% 2%
education credit by the Ohio Board of {Organization/Coropany)
Building Standards may be used for | Address: SBWD 2R oaN

. . . . . ([nclndc Room Number, Suite, etc.}
compliance with certification requirements City: TNE. A State: £247 Zip: Y Y =<
related to code enforcement, plan review, and >
inspection responsibilities. The creditis to be | E-Mail: } /A/K 2 Ecrre C.C: M—ﬂg L, Sty

used to renew the certifications issued by the

Ohio Board of Building Standards pursuant to Telephone: :5 q"-? Hi12S Fax:
section 3781.10(E) ORC. Course Sponsor:

COURSE INFORMATION:

Course Title: 'ZQ'ZDA/EQ g’.‘z"“ﬁ”’f&’f' %gﬂyp'ﬁﬁ Qﬂrﬁ'TI

New Course Submittal: Wbpdate Course: [_] Prior Approval Number:

Purpose and Objective: _[ >/ S 55 €02 & AVe@ G Rouypinte A R enlisd (r

WAScussien A BN v ) 7 A

Number of Instructional Contact Hours that can be obtained upon completion: S

H Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Electrical Plans Exam.
Mechanical Plans Exam.
Fire Protect. Plans Exam.

Building Official {_| Master Plans Examiner ] Building Inspector [_] Fire Protection Inspector [_] Mechanical Inspector [_|
Building Plans Exam. [_| Plumnbing Inspector [ _]
Plumbing Plans Exam. Non-Res 1U Inspector ||

Res Building Official |:| Res Plans Examiner I:I Res Building Inspector D Res Mechanical Inspector D Res U Inspector D

Electrical Safety Inspectors FrEss Sw E.—:SZ o Z/ Ia/ ze, Y laA_’t_’ ‘B/w-/z?
Location of ESI Course: S50 o> ceve =; £ 2 Ehe Voees  Date(s) of ESI Course(s): Wag (2 z_
: Kl bl Check

SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: Off
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone

Organization sponsoring or requesting the program (if any) RECEIVED
Course Title: Name of course (related to content) e =
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed
Contact Hours; Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) NUV 2 9 2021
Participants: Check off each certification for which credit is requested (for which course relates to certification)
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, W
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available FTANDARDS
Instructor(s) Info.: Resume of professional/educational qualifications & teachin}[tmining experience/BBS certifications
Test Materials:
Completed Application:

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Farmo: 1526

BBS 8
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A - 12P
Instructor: Clifford Winkel

Febtuary/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 4403%

November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
Page 1/9

Office Hours:

Please feel free to call our office at any time if any need arises. Our office hours are
Monday through Friday 8am — 4pm. For any immediate issues, you can contact me vie
cell phone at 440-346-4125

Course Objectives:

- Review 2020 grounding and bonding codes inside 2020 NEC.

- Apply covered 2020 NEC codes to circumstances in the field with discussion of
practical use and actual examples of 2020 NEC applications.

- Use the ability to relate to the changes with the class from an instructor who also
works in the field.

- As detailed below, there are certain changes we will be discussing. Due to the
amount of changes I wish to cover, we will run a part I and a part II of this course.
Both courses will be 5 hours in length to give shorter class time per day. With 5
hour classes, I believe the amount of retention will be higher opposed to a 10 hour
class.

Teaching Approach and Methods:

Portions of this course will be taught in the traditional lecture note taking format.
However, a large part of the class will involve class discussions, sample illustrations,
handouts, and hands on code book participation. All class members will be asked to bring
their 2020 NEC book. There will also be preordered 2020 NEC books available for sale
on site if any class member does not own one yet. Every hour there will be a ten minute
period for open discussion. At the end of the class every applicant will fill out their
individual attendance form and it will be signed then, with identification verification.

Schedule of Topics and time schedule

7AM - 8AM
Code Discussion
General Discuss any of the following codes pertaining to 2020 NEC code updates.

Confirm with class that this will go into effect once 2020 NEC is adopted.
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February/March locat

Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part [
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A — 12P
Instructor: Clifford Winkel

ion: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039

August location: Wink Electric 34400 Lorain Rd North Ridgeville, Chio 44039

November location: City of Elyria— 1194 Gulf Ré Elyria, Ohic 44035

90.1 (A)

90.2

90.3

100 Definition

100 Definition

100 Definition

100 Definition

100 Definition

Page 2/9

Discuss purpose of the NEC the purpose of the code pertaining to
qualified and skilled indivuduals opposed to those who are
untrained or unqualified.

Discuss scope of 2020 NEC pertaining to installations.

Discuss arrangement of articles (chapters) in the code and how
they pertain to different installations .

: Accessible
Discuss definition and the difference between “readily accessible”

: Bonding Conductor or Bonding Jumper,
Go over definition of bonding and the difference between
“grounding”.

: Bonding Jumper, Equipment
Go over definition.

: Bonding jumper, Main:
Go over definition of main bonding jumper and its relationship to
various articles in the 2020 NEC.

: Bonding jumper, supply side
Go over definition.

100 Definition: Bonding Jumper, System

100 Definition

Go over definition and its relationship to the neutral conductor.

: Effective ground-fault current path ;
Discuss definition and it’s day to day implications.
Winkelectric Class Syllabus
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part |
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A — 12P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August [ocation: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria — 1194 GuIfRd Elyria, Ohio 44035
Page 3/9

8AM - 9AM

100 Definition: Ground fault
Go over definition of ground fault and its relationship to various
articles in the 2017 NEC

100 Definition: Grounded (grounding):
Discuss definition.

106 Definition: Grounded system, solidly:
Discuss definition.

100 Definition: Grounded conductor
Go over definition of grounded conductor and its relationship to
various articles in the 2020 NEC

100 Definition: Ground fault circuit interrupter (GFCI):
Discuss definition and function.

100 Definition: Grounding conductor, equipment.
Go over definition of equipment grounding conductor and its
relationship to various articles in the 2020 NEC

100 Definition: Grounding electrode
Go over definition of grounding electrode and its relationship to
various articles in the 2020 NEC

100 Definition: Grounding electrode conductor
Go over definition of grounding electrode conductor and its
relationship to various articles in the 2020 NEC

100 Definition: Intersystem bonding termination
Go over definition of intersystem bonding termination and its
relationship to various articles in the 2017 NEC
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A — 12P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
Page 4/9

100 Definition: Neutral conductor
Go over definition of neutral conductor and its relationship to
various articles in the 2020 NEC

100 Definition: Neutral point:
Discuss definition with examples.

100 Definition: Separately derived system: Discuss definition determination.

100 Definition: Service equipment:
Discuss definition.

100 Definition: Special permission:
Discuss definition with examples.

110.2 Approval of conductors and eequipment
Discuss AHJ approvals and process.

110.3 Examination, identification, installation, use, and listing of equipment. Discuss new
requirements for reconditioned equipment.. .etc.

110.5 Copper conductors
Discuss this article and the default to copper in the NEC (unless
specified)

110.7 Wiring Integrity
Discuss installation expectations relating to ground faults and
wiring integrity.

110.11 Deteriorating agents — Discuss definition and implications to new sections of
code.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A — 12P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria— 1194 Guif Rd Elyria, Ohio 44035
Page 5/9

110.12 Mechanical execution of work
Discuss what neat and workmanship manner implies

110.14 Conductor termination and splicing. Discuss different splicing techniques and
new code requiring torquing (110.14D).

9AM - 10AM

250.4 (A) 1-5 Performance requirements for grounding and bonding
Discuss system grounding/bonding necessity and the importance of
using the shortest path as practical. (1-5).

250.4 (B) 1-4 Ungrounded systems — Discuss requirements for ungrounded systems.

250.6 A-C Objectionable current.
Discuss definition and how to avoid and protect against
objectionable current. Utilize various examples and diagrams.

250.8 Termination of grounding and bonding conductors.
Discuss approved attachment methods for grounding and bonding.

250.10 Protection of fittings
Discuss fitting protection along with approved methods.

250.12 Clean surfaces
Discuss non conductive material removal for grounding/bonding

terminations.

250.20 Aand B Systems to be grounded
Discuss difference in required systems to be grounded.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continning education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A — 12P
Instructor: Clifford Winkel

February/March location: Ficlds Sweet School 8540 Root Rd North Ridgeville, Chio 44039
August location: Wink Electric 34440 Lorain Rd North Ridgeville, Chio 44039

November location: City of Elyria — 1194 Guif Rd Elyria, Ohio 44035
Page 6/9

10AM - 10:15 BREAK

10:15AM - 11:15AM

250.21 C - AC Systems of 50 Volts to 1000 Volts not required to be grounded.
Discuss requirements of systems not required to be grounded.

250.22 Circuits not to be grounded
Discuss various circuits not to be grounded.

250.24(A) 1,4, 5 Service equipment grounding and bonding discussion.

250.24 (B) Main bonding jumper: Discuss main bonding jumper requirements.
250.24 (C)(1) Discuss service neutral sizing.

250.24 (C)(2) Discuss neutral sizing in parallel

250.24 (D) Grounding electrode conductor. Discuss sizing and requirements.

250.25 Grounding system permitted to be connected on the supply side of disconnect.
Discuss (A) and (B) and what is allowed to be connected.

250.28 (C) Discuss main system bonding jumper attachment.

250.28 (D) Discuss main system bonding jumper sizing requirements.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A — 12P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgevitle, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
Page 7/9

250.30(A)(4) and (A)(5) Grounding separately derived AC systems.
Discuss code pertaining to the grounding electrode preferences.

250.30(A)}6) Common GEC
Discuss code for common grounding electrode conductors.

250.30(A)(8) Bonding
Discuss structural steel and metal piping for separately derived

systems.

11:15AM - 12:15PM

250.32 Buildings or structures supplied by feeder or branch circuit.
Discuss grounding electrode and equipment grounding
requirements for these buildings or structures.

250.34 Generators portable and generator mounted.
Discuss requirements for these generator services.

250.35 Permanently installed generators
Discuss requirements for these generator installations.

250.50 Grounding electrode systems
Discuss grounding electrode system requirements with specific

examples.

250.52 Grounding electrode types.
Discuss different grounding electrode system types and definitions
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A - 12P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria — 1194 Gulf Rd Elyria, Ohio 44035
Page 8/9

250.53 Grounding electrode installation requirements.
250.54 Auxilliary Grounding Electrodes

Discuss allowing additional grounding electrodes for items such as
light poles.

250.58 Common grounding electrode
Discuss requirements.

250.60 Lightning protection electrode
Discuss lightning electrode and distinction between grounding

electrodes.
250.62 Grounding electrode conductor discuss

250.64 Discuss general requirements for grounding electrode conductors.

250.66 Sizing grounding electrode conductor requirements. Discuss connections to rods,
pipes, rings and concrete cased electrodes. Grounding electrode conductor installation
requirements

250.68 Grounding Electrode Conductor and Bonding Jumper Connection to Grounding

Electrodes.
Discuss grounding electrode conductor connections.

250.70 Grounding electrode conductor termination fittings
Discuss fitting requirements.

250.80 Grounding enclosure, raceway, and service cable connections

250.86 Other enclosures
Discuss grounding requirements for systems 50V or less.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/6/22 9A-2P, Sunday 3/6/22 9A-2P,
Tuesday 8/16/22, Saturday 11/19/22 7A - 12P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location; City of Elyria - 1194 Gulf Rd Elyria, Ohio 44035

Page 9/9
250.92 (A)(B) Bonding equipment for services discussion.
250.94 (A)(B) Bonding communication systems discuss bonding these types of systems.

250.96 Bonding Other Enclosures.
Discuss Effective Ground Fauit Current Path for Other Enclosures.

250.97 Bonding metal parts containing 277v and 480v circuits
Discuss other bonding requirements for these systems.

250.98 Bonding loosely jointed metal raceways
Discuss bonding jumper requirements of this section.

820.93 Grounding of the outer conductive shield of coaxial cable requirements.

820.100 Continue requirements of conductive shield requirements of coaxial cable
requirements.
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Clifford Winkel
5640 Broad Blvd.
North Ridgeville, Ohio 44039
440-346-4125
winkelectric(@hotmail.com

BIO

Hello, my name is Cliff Winkel and I am an electrical contractor operating out of North
Ridgeville, Ohio. I have been an electrician since 1990 beginning with simple house
remodels and rewiring working for various companies. In 1997 I started working for an
outfit out of Cleveland, Ohio which dealt with commercial, residential, and industrial
applications. In 2000 I applied, tested, passed, and received my Ohio Electrical
Contractor’s License (#23838) and started my own business, Winkelectric. In 2004 I
applied, tested, passed and received my Ohio Electrical Safety Inspector’s License
(#1862). In 2005 I applied for, and received my Approved Training Agency License
(#517). I also am licensed as a fire alarm contractor and am entry level NABCEP
certified in photovoltaic installations. I also currently have a NICET level III fire alarm
certification. In 2005, 2009 - 2020 I taught OCLIB electrical continuing education
classes for electrical contractors (focused on 2005 2008 2011 and 2014/2017/2020 code
changes and grounding). From 2000 to current I am continuing work as an electrical
contractor. Some of the projects [ have been involved in projects including residential
buildings, commercial shopping centers, cellular tower land sites, and industrial high
voltage maintenance and testing work. 1 have been registered and operated in numerous

municipalities throughout Ohio.
Clifford Winkel

Winkelectric
11/24/21
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File Attachments for ltem:

ER-11 2020 NEC Grounding and Bonding Part 2 (Wink Electric)
EPE, ESI (5 hours)

Staff Notes: No slides: "The syllabus is what | use and hand out in class. | promote discussion
with code books out in hand."

ESIAC Recommendation: Received after ESIAC submission.

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.oh.us
www.com.state.oh.us/dic/dicbbs.htm

APPII

ATION

Congtinying Education COURSE SUBMITIER.
/
se Approval Course Submitter: Leip MVKE_L-
(Contact Name)
Continuing education programs approved for Organization: ﬂldv X L T ,mc-_
education credit by the Ohio Board of {Organization/Company)

Building Standards may be used for | Addresss SbYo R oan

{Inclade Room Number, Suite, etc.}

compliance with certification requirements City: AL Q\Mg Vo State: ﬂz Zip: 72:0 32

related to code enforcement, plan review, and

inspection responsibilities. The credit is to be | E-Mail: ék/z\/{(’é e L2 TR Cégaw fC o oA
used to renew the certifications issued by the & ‘/l_?s_

Ohio Board of Building Standards pursuant to | 1616phone:—=%¢ &+ 25" Fax:

section 3781.10(E) ORC. Course Sponsor:

COURSE INFORMATION:

Course Title: ZoZe® /lfg'a gzwu»..ue.— 4 Eo,gb/,u,g:_ _@;2-1- i v 2l

New Course Submittal: pdate Course: [ | Prior Approval Number:
Purpose and Objective: Wl S Fozo Lrouvy

T 2/5gusSs a0 2N N A TERIITIUE LNV R o AR s T

Number of Instructional Contact Hours that can be obtained upon completion: ==

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official D Master Plans Examiner |:| Building Inspector D Fire Protection Inspector l:, Mechanical Inspector [:]
Building Plans Exam. [:] Plumbing Inspector D

Plumbing Plans Exam. P‘ECENED Non-Res IU Inspector D
Electrical Plans Exam.
Mechanical Plans Exam, NOV 29 yAYA

Fire Protect. Plans Exam.
o Frerg e e
Res Building Official D Res Plans Examiner |:| Res Building Inspector E w a%_'i:céllfé#})’ecfgr I:l Res TU Inspector D
P obot AT 1

S T e e

Electrical Safety Inspectors E ]
Location of ESI Course: gg'&'ipﬁs &IW - mm: i LE Date(s) of ESI Course(s): WSy g j zZ

Y i Check

SUBMITTAL CHECKLIST: Make Sure all of the Following Information is Submitted: off
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone

Organization sponsoring or requesting the program (if any)
Course Title: Name of course (related to content)
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs)
Participants: Check off each certification for which credit is requested (for which course relates to certification)
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications
Test Materials:
Completed Application:

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Fopm: 1526 BBS &)
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgevitle, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Chio 44039

November location: City of Elyria— 1194 Guif Rd Elyria, Ohio 44035
Page 1/10

Office Hours:

Please feel free to call our office at any time if any need arises. Our office hours are
Monday through Friday 8am — 4pm. For any immediate issues, you can contact me vie
cell phone at 440-346-4125

Course Objectives:

- Review 2020 grounding and bonding codes inside 2020 NEC.

- Apply covered 2020 NEC codes to circumstances in the field with discussion of
practical use and actual examples of 2020 NEC applications.

- Use the ability to relate to the changes with the class from an instructor who also
works in the field.
As detailed below, there are certain changes we will be discussing. Due to the
amount of changes I wish to cover, we will run a part I and a part II of this course.
Both courses will be 5 hours in length to give shorter class time per day. With 5
hour classes, [ believe the amount of retention will be higher opposed to a 10 hour
class.

Teaching Approach and Methods:

Portions of this course will be taught in the traditional lecture note taking format.
However, a large part of the class will involve class discussions, sample illustrations,
handouts, and hands on code book participation. All class members will be asked to bring
their 2020 NEC book. There will also be preordered 2020 NEC books available for sale
on site if any class member does not own one yet. Every hour there will be a ten minute
period for open discussion. At the end of the class every applicant will fill out their
individual attendance form and it will be signed then, with identification verification.

Schedule of Topics and time schedule

TAM - 8AM
Code Discussion
General Discuss any of the following codes pertaining to 2020 NEC code updates.

Confirm with class that this will go into effect once 2020 NEC is adopted.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P - 6P
Instructor: Clifford Winkel

February/March location; Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgevilte, Ohio 44039

November [ocation: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
Page 2/10

250.102 (C) thru (E) Bonding conductors and jumpers
Discuss load side bonding materials and sizing requirements,

250.104 Bonding of piping systems and exposed structural metal
Discuss this article.

250.106 Lighting protection system
Discuss integration of the lightning protection system to the

Grounding electrode system.

250.109 Metal Enclosures
Discuss new article allowing enclosures to be used for continuity.

250.110 Fixed equipment connected by permanent wiring methods
Discuss requirements of bonding materials to the equipment
grounding conductor.

250.112 Specific equipment fastened in place or connected to permanent wiring methods.
Discuss requirements of bonding materials to the equipment
grounding conductor.

250.114 Cord & plug connected equipment requirements.

250.118 Discuss types of equipment grounding conductors including details on conduit
types. Clarification of GEC applications.

250.119 Identification of equipment grounding conductors
Discuss identification in relation to wire size and type.

250.120 Equipment grounding conductor installation
Discuss equipment grounding conductor installation requirements.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 85410 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria- 1194 Gulf Rd Elyria, Ohio 44035
Page 3/10

8AM - 9AM

250.122 Discuss grounding electrode conductor sizing requirements including Table
250.122. Expansion to sizing EGC for voltage drop and feeders.

250.130 Replacing non-grounding receptacles discussion

250.134 Equipment Fastened in Place or Connected by Permanent Wiring Methods.
Discuss equipment grounding conductor requirements

250.136 Equipment Secured to Grounded Metal Supports.
Discuss equipment grounding requirements to secured equipment.

250.138 Cord and plug connected equipment
Discuss plug equipment grounding requirements.
250.140 Ranges, ovens, and clothes dryers
Discuss 4 wire grounding requirements for ranges, ovens, and

dryers.

250.142 Discuss use of neutral conductor for equipment grounding for services
and separately derived systems.

250.146 Connecting receptacle grounding terminal to metal enclosure.
Discuss receptacle equipment grounding requirements in various
locations.

250.148 Continuity and attachment of equipment grounding conductors in boxes
Discuss box equipment grounding requirements in various
locations. All EGC to be connected together in same enclosure.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
Aupgust location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Guif Rd Elyna, Ohio 44035
Page 4/10
9AM - 16AM

300.1 Scope
Discuss general requirements of article 300

300.3 Conductors
Discuss grouping requirements including grounding requirements.

300.10 Electrical continuity
Emphasis NEC importance to workmanship to ensure electrical
continuity of various grounding paths.

300.20 Induced Alternating Currents in Ferrous Metal Parts
Discuss minimizing the induction heating of ferrous metal
raceways and enclosures.

314.3 Nonmetallic boxes. Exception clarified.
Clarify grounding requirements for nonmetallic boxes.

314.4 Metal box grounding requirements.
314.25 Covers and canopies
Clarify requirements for nonmetallic and metallic covers.

314.28 Boxes and conduit bodies for conductors 4 AWG and larger
Discuss bushing requirements for conductors over 4 AWG

314.30 Handhole enclosures
Discuss requirements for nonmetallic and metallic covers.

320.108 Armored cable equipment grounding conductor.

330.108 Metallic cable quipment grounding conductor
Discuss equipment grounding conductor requirements of MC.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part 11
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P - 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location; Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
Page 5/10

334.108 NMC quipment gournding conductor
Discuss equipment grounding conductor requirements of romex.,

348.60 Greenfield grounding and bonding.
Discuss equipment grounding requirements for Greenfield.

350.60 LFMC grounding and bonding
Discuss requirements for LFMC

352.60 PVC quipment grounding conductor
Discuss requirements for an equipment grounding conductor for

PVC.

356.60 LFNC equipment grounding conductor
Discuss equipment grounding conductor requirements for LFNC

358.42 Couplings and Connectors
Discuss workmanlike manner when assembling couplings and
connectors.

358.60 Grounding
Discuss grounding requirements for EMT.

362.60 Equipment Grounding Conductor
Discuss grounding requirements for ENT.

386.60 Surface metal raceway equipment grounding conductor.
392.60 Equipment grounding conductors
Discuss bonding requirements for cable tray equipment grounding.

10AM -10:15 BREAK
10:15AM —- 11:15AM
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part 11
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P - 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
Page 6/10

404.9 General Use Snap Switches, Dimmers, and Control Switches.
Discuss requirements for grounding and grounding of various
types of switch faceplates.

404.12 Discuss requirements for grounding enclosures.

406.3 receptacle rating and type
Discuss requirements for receptacle ratings.

406.4 General installation requirements.
Discuss general requirements for grounding type receptacles and
grounding methods.

406.6 Receptacle faceplates
Discuss requirements for grounding various types of receptacle
covers.

406.11 Discuss receptacle grounding termination fastening to equipment grounding
conductor.

408.40 Equipment grounding conductor
Discuss grounding requirements for panelboards

410.30 Luminaire supports
Discuss equipment grounding requirements for light poles.

410.44 Methods of grounding
Discuss luminaire equipment grounding methods.

410.46 Equipment Grounding Conductor Attachment
Discuss luminaire grounding requirements.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgevitle, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039
November location: City of Elyria— 1194 Gulf Rd Elyria, Qhio 44035
Page 7/10

440.9 Air conditioning and refrigeration equipment grounding and bonding requirements.
Wire type grounding conductors now required.

450.10 Grounding and bonding
Discuss requirements for terminal bars in dry type transformers.

501.30/502.30/503.30 Grounding and bonding
Discuss grounding and bonding requirements along with flexible

raceway bonding.
517.2 Definitions (revisions)

517.13 Grounding of equipment in patient care areas including methods, insulated
grounding conductors, and sizing.

517.16 Receptacles with insulated grounding terminals.
Discuss installation of insulated grounding terminal devices in
patient care areas.

525.30 Equipment bonding requirement discussion

525.31 Equipment Grounding
Discuss equipment grounding requirements in Article 525.

525.32 Portable Equipment Grounding Conductor Continuity
Discuss requirements for grounding verification when portable
equipment is connected.

547.5 Wiring methods
Discuss requirements for underground equipment grounding
installations.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part I
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria— 1194 Gulf Rd Elyria, Chio 44035
Page 8/10
547.10 Equipotential planes and bonding of such planes
Discuss definition, methods, and reasoning for equipotential
planes.

555.13 Bonding of Non-Current Carrying Metal Parts
Discuss bonding of metal parts in contact with water.

555.37 Equipment Grounding Conductor
Discuss equipment grounding conductor requirements including
sizing and application.

600.7 Grounding and Bonding
Discuss grounding requirements of electric signs and outline
lighting.

640.7 Grounding and bonding.
Discuss IG receptacle requirements in AV equipment areas.

645.14 System grounding
Discuss separately derived system definition pertaining to this
section of the code.

645.15 Equipment Grounding and bonding.
Discuss IT requirements for equipment grounding.

11:15AM - 12:15PM

680.2 Definitions
Go over general definitions of definitions pertaining to article 680.

Winkelectric Class Syllabus
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,
Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location; Wink Electric 344{1) Lorain Rd North Ridgeville, Chio 44039

November location: City of Elyria— 1194 Gulf Rd Elyria, Ohio 44035
Page 9/10

680.6 Bonding and Equipment grounding.
Go over general grounding requirements of article 680.

680.7 Bonding and Equipment Grounding Terminals
Swimming pools, spas, hot tubs, and spas installations relating to
grounding and bonding. Location driven requirements for grounding and
bonding terminals.

680.8 Cord and plug connected equipment requirements in relations to article 680.

680.21 motors
Discuss motor requirements in pool and spa areas.

680.23 Underwater luminaires
Discuss requirements for the installation of underwater lighting.

680.24 Discuss requirements for junctions boxes in relations to article 680.

680.25 Feeders
Discuss grounding requirements for feeders.

680.26 Bonded parts — Discuss poo!l equipotential bonding requirements.

680.42 Outdoor installations
Discuss bonding of perimeter surfaces of exterior hot tubs areas.

680.43 Indoor installations
Discuss indoor hot tub installation exception

680.53 Discuss removal of 680.53 from 2020 NEC.
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Winkelectric Class Syllabus
2020 Code Grounding and Bonding Part II
5 hour continuing education class

Sunday 2/13/22 9A-2P, Sunday 3/13/22 9A-2P,

Tuesday 8/23/22, Saturday 11/19/22 1P — 6P
Instructor: Clifford Winkel

February/March location: Fields Sweet School 8540 Root Rd North Ridgeville, Ohio 44039
August location: Wink Electric 34400 Lorain Rd North Ridgeville, Ohio 44039

November location: City of Elyria- 1194 Gulf Rd Elyria, Ohio 44035
Page 10/10

680.54 Connection to an Equipment Grounding Conductor
Discuss equipment required to be connected to equipment
grounding conductor.

680.55 Discuss methods of equipment grounding in relation to flexible cord installs.

680.74 Bonding.
Discuss bonding requirements for Hydromassage Tubs.

680.83 Discuss requirements of bonding of pool lifts.
690.31 Discuss wiring methods for photovoltaic systems.

690.43 Equipment grounding
Discuss equipment grounding requirements on PV systems.

690.45 Size of equipment grounding conductors
Discuss equipment grounding conductors

690.47 (B) Grounding electrode system
Discuss PV section pertaining to grounding electrode conductors
800.100 Cable and primary protector bonding and grounding requirements.
800.180 Discuss Grounding Device types.
810.7 Discuss grounding device types.
810.15 Metal antenna support bonding and grounding requirements.

810.21 Bonding and grounding electrode conductors for antenna masts in relation to
installs in article 810.
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Clifford Winkel
5640 Broad Blvd.
North Ridgeville, Ohio 44039
440-346-4125
winkelectric@hotmail.com

BIO

Hello, my name is Cliff Winkel and I am an electrical contractor operating out of North
Ridgeville, Ohio. I have been an electrician since 1990 beginning with simple house
remodels and rewiring working for various companies. In 1997 I started working for an
outfit out of Cleveland, Ohio which dealt with commercial, residential, and industrial
applications. In 2000 I applied, tested, passed, and received my Ohio Electrical
Contractor’s License (#23838) and started my own business, Winkelectric. In 2004 I
applied, tested, passed and received my Ohio Electrical Safety Inspector’s License
(#1862). In 2005 I applied for, and received my Approved Training Agency License
(#517). I also am licensed as a fire alarm contractor and am entry level NABCEP
certified in photovoltaic installations. I also currently have a NICET level III fire alarm
certification. In 2005, 2009 - 2020 I taught OCLIB electrical continuing education
classes for electrical contractors (focused on 2005 2008 2011 and 2014/2017/2020 code
changes and grounding). From 2000 to current I am continuing work as an electrical
contractor. Some of the projects I have been involved in projects including residential
buildings, commercial shopping centers, cellular tower land sites, and industrial high
voltage maintenance and testing work. I have been registered and operated in numerous

municipalities throughout Ohio.
Clifford Winkel

Winkelectric
11/24/21
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File Attachments for ltem:

EC-1 2019 RCO Chapter 3 Round Table (MVBOC)
All certifications except Ml and PI (1 hour)
Staff Notes:

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614} 6442613 Faxs (614) G44-3147
dic bbs@eom, state.oh.us
wivw, com,state, ohus/dicfdichbs Jiun

APPLICATION

Continuing Education

COURSE SURMITTER:

Course Approval Course Submitter: _Derek Spurling Cert #: 1409
« . . . ; ; . {Contact Hamic} .
Continuing education programs approved for | ypoapization: Miami Valley Building Officials Council (MVBOC)
cducation eredit by the Obhio Board of (DrganizatianiCompiny)

Building Standards may be used for { Address: 100 W. Spring Valley Rd.

{Tnclude Roaen Nuivher, Suite, et}

compliance with centification requirements City:_Centerville State: Ohio Zip: 45458
refated to code enforcement, plan review, and ’ ’

inspection responsibilities. The credit istobe | B-Mail: _dspuiling@centervilleohio.gov

used io renew the certifications issued by the . .
Ohio Board of Building Standards pursuant to Telephone: 937-428-4786 Fax:
Course Sponsor: MVBOC

section 3781.10(E) ORC.

COURSE INFORMATION:

Course Title:_2019 RCO - Chapter 3 _Building Plannénzz = —
Update Course: Prior Approval "
New Course Submittal: P ourse:|_| Prior Approval Nuniber

Purpose amd Objeetive: Provide an overview and refresher of sections within the cliapter,

Number of Instructional Cantact Hours that ean be obtained upon completion; 1

If Muiti-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Pavticipants:

Building Official Master Plans Examiner [_xt] Ruilding Inspector Fire Protection [uspector E Mechanical Inspector D
Building Plans Exam, Plumbing Inspector D

Plumbing Plans Exam, Non-Res U nspector D
Electrical Plans Exam.

Mechanical Plans Exan.
Fire Protect. Plans I-Zxam.

Res Buitding Official Res Plans Examiner Res Building Inspectoy Res Mechanical Tnspector Res 1U nspector D

Electrical Safely Inspectors
Lacatian of BSI Course: Date(s) of ES1 Course(s):
-~ . . . . Lo . Cheek
SUBMITTAL CHECKLAST: Make Sure all of the Following Information is Submiticd: oI
Course Submitier: Name of contact person and their cextification mimbers, orpanization, addvess, fax, phone
Organization sponsoring or requesting the program (if any)
Couyse ‘Tifles Name of course {related to content)
Purpose/@bjective: Describe purpose and how cowrse will improve contpcteney of certification{s) listed
Contact Hours; Indicate instiuctional lime and eredit requested in howss {e.g.; 9.5 by, 1 hr, 3.5 hes)
Participants: Check off cach cerification for which credil is reguested (for which course relates lo certification)
Content of Program: Include collated agenda, thne schicdule, course outling; list specific sections of code, references, and topics covered
Course Materials Collated warkbooks, handouts, havd copy or electronic versions of program is available
Tustruetor(s) Junfo. Resume of professional/educational qualifications & teaching/training experience/BBS certifications
Test Materinls:
Completed Application:
NOTE: The Board does NOT grant refroactive approval for courses presented prior to approval dule.
Feern: 1525 RH3 510121
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Founded
1957

OFFICERS

Derek Spurling
President
City of Centerville

William Sutter
Vice President
WTFD

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer
City of Springboro

Board of Directors

%
o
B
¢

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President

o

N

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458

www.mvboc. org

2019 RCO — Chapter 3 Building Planning

1 hour overview

Section 302 - Fire-resistant Construction (10-15 min.)

Section 310 — Emergency Escape and Rescue Openings (10-15 min.)
Section 311 — Means of Egress (10-15 min.)

Section 322 — Flood-resistant Construction (10-15 min.)

Section 328 Post Frame Accessory Structures (10-15 min.)
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Brooks Compton, Mayor
Wayne Davis, City Manager

Instructor Information:

Derek Spurling

Certifications / Licenses

BBS Certification #: 1409
Building Official

Residential Building Official
Building Plans Examiner
Electrical Plans Examiner
Mechanical Plans Examiner
Fire Protection Plans Examiner
Building Inspector
Electrical Inspector
Mechanical Inspector

Fire Protection Inspector

OCILB Electrical License #: 45124

Recent Employment

City of Centerville — 2015 - Present, Building Official
Clermont County — 2009 - 2015, Building/Electrical Inspector
Warren County — 2004, Contract Inspector

Organizations

SWOBOA — Board of Director, 2014-2015
MVBOC - President, 2019 — Present
OBOA — 2009 — Present

100 W. Spring Valley Road  Centerville, Ohio 45458-3759 ¢ (937) 433-7151

www.centervilleohio.gov 577







Ohio Board of Building Standards

Recognizes Participation in

2020 Train the Trainer: Chapter 1

Board of Building Standards
Online Seminar
September 23, 2020

This is to certify that

< e
EREH . PDRLI

completed the training m@@wmm& ?awnouﬂu:_um education contact hours.

Timothy Galvin
CHAIRMAN

BBS2020-632
Approved for All Certifications
HSW: Yes







File Attachments for ltem:

EC-2 2017 OBC Chapter 4 Round Table (MVBOC)
Commercial certifications (except plumbing), RBO
Staff Notes:

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, I'.0. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fox: {G14) 644-3147
dic.bbs@com.state.ohus
wwy,com,slale, ohusddic/dicbbs him

APPLICATION

Continuing Education COURSE SUMMITTER,

Course Approval Course Submitter; Derek Spurling Cert #: 1409

. . . . . . B R {CD!\IMI‘NmR\ .

Conlinuing education programs approved 0! | pganization: Miami Valley Building Officials Council (MVBOC)
education credit by the Ohio Board of . (OrganimatioriCampany)

Building Standards may be wused for | Address: 100 W. Spring Valley Rd.

{inciude Ream Numher, Suile, t1c}

campliance wilth centification requirements City:_Centerville Stater Ohio Zip: 45458
related to code enforcement, plan review, and ' ) )

inspection responsibilities. The creditis tobe | E-Mail: _dlspurling@centervilleohio.gov

used to renew the certifications issued by the .
Ohio Board of Building Standards pursuant to Telephone: 937-428-4786 Fax:

section 3781.10(E) ORC. Course Sponsor: _MVBOC

COURSE INFORMATION:

Cowrse Title: 2007 OBC - Chaptey 4 Special Requirements haspd pu Use & Occupancy
Update Comrse: Prior Approval Number:
New Cowrse Submittal: P L Pl

Purpose and Objective; _Provide an overview and refresher of sections within the chapter.

Number of Instructional Centact Hours that can be obtained upon completion:

If Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official Master Plans Examiner ixl Building Inspector Fire Pratection luspeelor Mechauical Tnspector
Building Plans Exam. Plumbing Inspector D

Plumbing Plans Exam, [j Non-Res 1U Inspector D
Electrical Plans Exam.
hechanical Plans Exam. @
Fire Protect, Plans Exam.

Res Building Official Res Plans Examiner [:] Res Duilding nspector D Res Mechanical Inspector D Res 10 Inspector D

Electrical Safety Inspectors

1ceation of ESI Course: Date(s) of ES! Cowse(s):

SUBMITTAL CHECKLIST: Make Suve all of the Foliowing Intormation is Submitted: ('(h;'-:ik
Course Submifter: Name of contact person and their certification numbers, organization, address, fax, phone

Organization sponsoring or requesting the program (if any)

Course Title: Name of course (related to content)

Pupase/@bjective: Describe purpose and how course will inprove conpetency of certification{s) listed

Contact Hours: Indicate instuctional lime and credit requested in howrs (e.g.; 0.5 he, 11, 3.5 lus)
Participants: Check off cach certification for which credit is requested (for which course relates to certification)
Content of Progran Include collated agenda, tme schedule, course outling; list specific scctions of code, vefercnces, and (opics covered
Course Materials: Collated workbaooks, handouls, havd copy or electranic versions of program is nvailable
Tustructor(s) Info.: Resunie of professionalfeducational quadifications & teaching/training exporience/BIRS certifications
Test Materials:
Completed Apnlication:
NOTE: The Board does NOT grant retroactive approval for courses presented prior o approval date,

Ferm: 1526 IS BI02RIED
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Founded
1957

OFFICERS

Derek Spurling
President
City of Centerville

William Sutter
Vice President
WTFD

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer
City of Springboro

Board of Directors

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458

www.mvboc.org

2017 OBC — Chapter 4 Special Detailed Requirements

based on Use & Occupancy

1 hour overview

Section 404 — Atriums (5-10 min.)
Section 406 — Motor-vehicle-related Occupancies (5-10 min.)

Section 410 — Stages, Platforms, & Technical Production Areas (5-
10 min.)

Section 411 — Special Amusement Buildings (5-10 min.)
Section 412 — Aircraft-related Occupancies (5-10 min.)
Section 414 — Hazardous Materials (5-10 min.)

Section 415 — Groups H-1, H-2, H-3, H-4, & H-5 (5-10 min.)
Section 416 — Application of Flammable Finishes (5-10 min.)
Section 419 — Live/Work Units (5-10 min.)

Section 422 — Ambulatory Care Facilities (5-10 min.)

583




File Attachments for ltem:

EC-3 2017 OMC Chapter 5 Round Table (MVYBOC)
BO, MPE, BPE, MechPE, FPPE, BI, Ml, RBO (1 hour)
Staff Notes:

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax: (GL4) 644-3147
dic.bbs@com.state.oh.us
www,com,slate, ot us/dic/dichbs, hiumn

APPLICATION

Continuing Education
Course Approval

COURSE SUBNMITTER:

Course Submitter; Derek Spurling Ceyt #1409

{Conlazt Hame)

Continuing education programs approved for | Oroanization: Miami Valley Building Officials Council (MVBOC)
education credit by the Ohio Board of Brganization'Corrgary)

Building Standards may be used for | Address: 100 W. Spring Valley Rd.

{ineluds Roan Numbey, Suite, ¢te.)

compliance with certification vequirements City:_Centerville State: Ohio Zip: 45458
related to code enforcement, plan review, and ’ ’

inspection responsibilities. The credit istobe | E-Mail: _dspurling@centervilleohio.gov

vsed o renew the cextifications issued by the .
Ohio Board of Building Standards pursuant to Telephone; 937-428-4786 Fax:
Course Sponsor: MVBOC

section 3781.10(F) ORC.

COURSE INFORMATION:

Course Title: 2017 OMC - Chapter 5 Exhaust Sv(sjteéu.? - - —
ate Comse: fior Approval NUmber:
New Course Submittal: B - Pl

Purpose and Objective: Provide an overview and refresher of sections within the chapter.

Number of Instructional Centact Hours that can be obtained upouw completion: i

If Multi-Session, Number of Instruetionnl Contact Hours Per Session:

Program Applicalle {ar the Following Pavticipants:

Building Official Master Plans Examiner X | Building Inspector Fire Protection Tnspeclor D Mechauical Inspector [}:]
Building Plans Exam. X Plumbing Inspector
Plumbing Plans Exam. Non-Res [U Inspector E__:]
Elecctrical Plans Exam.
Mechanical Plans Exam.

o

Fire Protect, Plans Hxam.

Res Building Official Res Plans Examiner D Res Building Inspector D Res Mechanical Tnspector D Res 1U nspector D

Electrical Safety Inspectors D
Laocatien of BSI Course: Date(s) of ES] Course(s):
. . . : N . : Check
SUBMITTAL CHECKLIST: Make Sure all of the Following information is Submitted: ol
Course Submitter: Name of contacl person and their certification numbers, organization, address, fx, phane
Organization sponsoring or requesting the program (if any)

Course Title: Name of course (related to content)

Purpase/@bjective: Describe purpase and how cowrse will improve compelency of certification(s) tisted

Contact Mours; Indicate instuctional time and credil requested in howrs (e.g,: 4.5 br, | hr, 3.5 Iws)

Participauds: Check off cach certification 1oy which credit i3 requested (for which course relales to certification)

Content of Program: Inciude collated agenda, time schedule, coutse outling; list specific scctions of code, references, and {opics covered
Couyse Materials: Collated warkbaoks, handouts, hard copy or eleclronic versions of program is available

Instractor(s) Info.: Resume of professional/educational qualifications & teachingftraining experience/BBS certifications
Test Maderials:

Completed Application:
NOTE: The Board does NOT grant refrouactive approval for conrses presented prior o approval date.

Form: 1518 HIS 81032110
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OFFICERS

Derek Spurling
President
City of Centerville

William Sutter
Vice President
WTFD

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer

City of Springboro

Board of Directors

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458

www.mvboc.org

2017 OMC — Chapter 5 Exhaust Systems

1 hour overview

Section 502 — Required systems (10-15 min.)
Section 504 — Clothes Dryer Exhaust (5-10 min.)
Section 505 — Domestic Kitchen Exhaust Equipment (10-15 min.)

Section 506 — Commercial Kitchen Hood Ventilation System Ducts
& Exhaust Equipment (10-15 min.)

Section 507 — Commercial Kitchen Exhaust Hoods (10-15 min.)
Section 513 — Smoke Control Systems (10-15min.)
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Brooks Compton, Mayor
Wayne Davis, City Manager

Instructor Information:

Derek Spurling

Certifications / Licenses

BBS Certification #: 1409
Building Official

Residential Building Official
Building Plans Examiner
Electrical Plans Examiner
Mechanical Plans Examiner
Fire Protection Plans Examiner
Building Inspector
Electrical Inspector
Mechanical Inspector

Fire Protection Inspector

OCILB Electrical License #: 45124

Recent Employment

City of Centerville — 2015 - Present, Building Official
Clermont County — 2009 - 2015, Building/Electrical Inspector
Warren County — 2004, Contract Inspector

Organizations

SWOBOA — Board of Director, 2014-2015
MVBOC - President, 2019 — Present
OBOA — 2009 — Present

100 W. Spring Valley Road  Centerville, Ohio 45458-3759 ¢ (937) 433-7151

www.centervilleohio.gov 587







Ohio Board of Building Standards

Recognizes Participation in

2020 Train the Trainer: Chapter 1

Board of Building Standards
Online Seminar
September 23, 2020

This is to certify that

< e
EREH . PDRLI

completed the training m@@wmm& ?awnouﬂu:_um education contact hours.

Timothy Galvin
CHAIRMAN

BBS2020-632
Approved for All Certifications
HSW: Yes







File Attachments for ltem:

EC-4 2017 OBC Chapter 7 Round Table (MVBOC)
Commercial certifications, RBO, RBI (1 hour)
Staff Notes:

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 6442613 Fax: {G14) 644-3 147
dic.bbs@com state.oh.us
www, com,slate,oh.us/dic/diebbs hiin

APPLICATION

Continuing Education
Course Approval

COURSE SUBMITTER:

Course Submitter: _ Derek Spurling Cert #1400

{Conlact Hame’

Continuing education programs approved for | 0,ganization: Miami Valley Building Officials Council (MVBOC)
educalion credit by the Ohio Board of (GrganinaliorCompary}

Building  Standards may be used for | Address: 100 W. Spring Valley Rd.

{Enclode Roatn Nutither, Stite, ¢le}

campliance with cettificalion requirements City:_Centerville State: Ohio Zip: 45458
related to code enforcement, plan review, and ) ettt

inspection responsibilities. The ereditis tobe | B-Mail: _dspurling@centervilleohio.gov

used to renew the certifications issued by the | , | .
Ohio Board of Building Standards pursuant to Telephone: 937-428-4786 Fax:
Ceourse Snonsor: _MVBOC

section 3781.10(F) ORC.

COURSE INFORMATION:

Course Titla: _2017 OBC - Chapter 7 Fire & Smole Protection Features
. B e u .
New Course Submittal: Update Course:| | Prior Approval Number:

Purpese and Objective: _Provide an overview and refresher of sections within the chapter.

Number of Iustruetional Centact Hours that can be obtained upon completion: )

1f Multi-Session, Number of Instructional Contaet Hours Per Session:

Program AppHeable {for the Following Participants:

Building Official Master Plans Exaniner M{;;] Building Inspector Fice Protection Inspector ‘XI Mechanical Inspector
Building Plans Exam. E:] Plumbing nspector

Plumbing Plans Exam. EI Non-Res iU Inspector D
Electrical Plans Exam.

Mechanical Plans Exam. zl
Five Protect. Plans Exam.:;ﬂ

Res Building Qfficial Res Plans Examiner D Res Building Tnspector Res Mechanical Inspector D Res 10 huspector D

Electrical Safety lnspeciors
Location of ESI Course: Date(s) of ES] Course(s):
- . . . - . Check
SUBMITTAL CHECKLIST: Make Sure alf of the Following Intonuation is Submitted: O
Course Submitter: Name of conlact person and their certification numbcrs, organization, address, fax, phone
Organization sponsoring or requtesting the program (if any)

Couvse Titles Name of course (related Lo content)

Purposc/@ljective: Describe purpase and how course will improve competency of certification(s) listed

Contact Ieurs: Indicate instaictional time and credil requested in hours {¢.g.; 0.5 by, 1 by, 3.5 lws)

Parficipnnis: Check off cach certification for which credit is reguested (for which course relates to certification)

Content of Program: Include coltated agenda, time schedule, course outling; list specific sections of code, references, and {opics covered
Coursc M aterials: Coilated warkbacks, handouts, hard copy or eleclronic versions of program is nvailable

Iustractor(s) hufo.: Resume of professionalfeducational qualifications & leaching/lraining experience/BBS certifications
Test Materials:

Completed Application:
NOTE: The Board does NOT grant vetroactive approval for courses presented priov to approval date.

Form: 1526 A8 RI0IRI10
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Founded
1957

OFFICERS

Derek Spurling
President
City of Centerville

William Sutter
Vice President
WTFD

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer
City of Springboro

Board of Directors

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President

www.mvboc.org

2017 OBC — Chapter 7 Fire & Smoke Protection Features

1 hour overview

Section 706 — Fire Walls (5-10 min.)

Section 707 — Fire Barriers (5-10 min.)

Section 708 — Fire Partitions (5-10min.)

Section 709 — Smoke Barriers (5-10 min.)

Section 710 — Smoke Partitions (5-10 min.)

Section 715 — Fire-resistant Joint Systems (5-10 min.)
Section 716 — Openings Protectives (10-15 min.)

Section 717 — Ducts & Air Transfer Openings (5-10 min.)

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458
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File Attachments for ltem:

EC-5 2017 OBC Chapter 9 Round Table (MVBOC)
Commercial certifications except plumbing (1 hour)
Staff Notes:

Committee Recommendation:
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Board of Building Standards
66006 Tussing Road, P.0. Box 4009

Reynoldsburg, Ohio 43068-9009
(614} 644-2613 Fax: (614) 644-3147
dic.bbs@com.state.ohug
wivw, constate,oh us/dic/dichbs hun

APPLICATION

Continuing Education
Course Approval

COURSE SURMITTER;

Derek Spurling

Course Submitter: S Cert #: 1400
{Contact tHame
Organization: Miami Valley Building Officials Council (MVBOC)

(Osganiration/Company)

Address: 100 W. Spring Valley Rai.

(frctude Roam Nutitber, Suite, ee)

State: Ohio

Continuing education programs approved for
education credit by the Ohio Board of
Building  Standards may be used for
compliance wilk certification requirements
related to code enforcement, plan review, and
inspection responsibilities. The credit is to be
used to renew the certifications issued by the
Ohio Board of Building Standards pursuant to
section 3781.10(8) ORC.

City: _Centervijle Zip:_45458

E-Mail: _dspurling@centervilleohio.gov
Telephone: 937-428-4786
MVBOC

Fax:

Course Snonsor:

COURSE INFORMATION:

Course Title: 2017 OBC - Chapter 9 Fire Pmtecgn{xlx Systems
ate Course: Frior Approval Number:
New Course Submittai: P L] P

Provide an overview and refresher of sections within the chapter.

Purpose and Objective:

Number of Instructional Centact Hawrs that can be obtained upon completion: i

If Multi-Session, Nwaber of Instructional Contact Hours Per Session:

Program Applicable for the Following Participants:

Building Official asler Plans Examiner E
Building Plans Exam, E
Plumbing Plans Exam. :]
Electrical Plans Exam. [ X
Mechanical Plans Exam. E
Fire Protect. Plans l-'.xam.zl

Buitding Inspector Fire Protection Inspeclor Mechanical Inspeelor
Plumbing Inspector D
Non-Res 1L Tnspector D

L]

Res Building Official [E Res Plans Examinegr [:] Res Duilding Tnspector D Res Meciuanical Inspector D Res1U Inspector

Electrical Safety Inspectors

Location of ESI Course: Date(s) of ES1 Course(s):

Check

SUBMITTAL CHECKLIST: Make Suve aff of the Following Intorruation is Submitted: o

Course Submiller: Name of conlact person and their certification numbers, organization, addvess, fax, phone

Organization sponsoring or requesting the program (if any)

Course ‘Title; Name of course (related to content)

Purpose/@hjeetive:

Deseribe purpose and how cowse will improve competency of certificationds) tisted

Condact Hours;

Indicate instructional lime and credit requested i howrs (e.g.: 0.5 I, 1 hr, 3.5 lus)

Participmits:

Check off cach cerlification for which credit is sequested (for which course relates Lo certification)

Content of Program:

Include caltated apenda, time schedule, course outline; list specific scctions of code, references, and tapics covered

Couyse Materials:

Collated warkbooks, handouts, hard copy or electronic versions of program is avaitable

Instructar(s) hifo.:

Reswme of professional/educational qualifications & leaching/tvaining experience/BBS centifications

Test Materinks:

Comptleted Application:

NOTE: The Board does NOT grant retroactive approval for courses presented priov to approval dute.

Foym: 1516

RIS B1923110
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Founded
1957

OFFICERS

Derek Spurling
President
City of Centerville

William Sutter
Vice President
WTFD

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer

City of Springboro

Board of Directors

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458

www.mvboc.org

2017 OBC — Chapter 9 Fire Protection Systems

1 hour overview

Section 903 — Automatic Sprinkler Systems (10-15 min.)
Section 905 — Standpipe Systems (5-10 min.)

Section 907 — Fire Alarm & Detection Systems (10-15 min.)
Section 909 — Smoke Control Systems (5-10 min.)

Section 910 — Smoke & Heat Removal (5-10 min.)

Section 911 Fire Command Center (5-10 min.)

Section 912 — Fire Department Connections (5-10 min.)
Section 913 — Fire Pumps (5-10 min.)

Section 915 — Carbon Monoxide Detection (5-10 min.)
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File Attachments for ltem:

EC-6 2017 OBC Chapter 11 Round Table (MVYBOC)
BO, MPE, BPE, PPE, BI, RBO (1 hour)
Staff Notes:

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 644-2613 Fax; (GL4) G44-3 147
dic.bbs@com.state.oh.us
wiww,com,stale, ofusidic/dicbs, him

APPLICATION

FOR

Continuing Education

COURSE SUBMITTER:
Course Approval Course Submitter; _ Derek Spuiling Cert # 1409
. . . . . B R . (Cnm;c{ Hank) .
Continuing education programs approved for | Oppanization: Miami Valley Building Officials Council (MYBOC)
education credit by the Ohio Board of (Drganization/Compiny)

Building Standards may be used for | Address: 100 W. Spring Valley Rdl.

N . . . . {Inciude Reom Numher, Suile, ¢ic.)
complianice with cerlification requirements City:_Centerville State: Ohio Zip:_45458
related to code enforcement, plan review, and ’ ) ’

inspection responsibilities, The creditistobe | E-Mail: _dspurling@centervilleohio.gov

used o rencw the certifications issued by the - .
Ohio Board of Building Standards pursuant to Felephone: 937-428-4786 Fax:
Course Sponsor: MVBOC

section 3781.10(E) ORC.

COURSE INFORMATION:

Counrse Title: 207 OBC - Chapter I Accessibility
Course:[_] Prior Approv 2
New Course Submittal: Update Course:| | Prior Approval Number

Purpose and Objective: _ Provide an overview and refresher of sections within the chapter,

Number of Instructional Centact Hours that can be obtained upon completion: 1

If Mudti-Session, Number of Instruetional Contact Hours Per Session:

Program Applicable for the Following Participants:
Buiiding Official Mastet Plans Examiner [x | Building [nspector Fite Protection nspector || Mechanical nspector [}

Butiding Plans Exam. Plumbing Inspectoy D
Plumbing Mans Exan, Non-Res I Inspector D

Flectrical Plans Exam. D
Mechanicai Plans Exam. [:]
Fire Protect. Plans I'Ixam.[::l

Res Building Official Res Plans Examiner D Res Building Inspector D Res Mechanical Inspector D Res 1U Inspector D

Electrical Safety Inspectors D
Eocation of ESI Course: Date(s) of ESI Course(s):
\ N . . . Check
SUBMITTAL CHECKLIST: Make Sure all of the Following Intonnation is Sulnnitied: o
Course Submnitter: Namie of conlact person and theiv certification munbers, organization, address, fax, phone
Organization sponsoring or requesting the prograw (if any)

Course ‘Title Name of cowrse (related 1o content)

Purpose/@bjective: Describe purpose and how course will improve competency of certification(s) listed

Contact Hours: Indicate instructional time and eredit requested in hours (c.p.: 0.5 B, 1 e, 3.5 lus)

Participants: Check off each certification for which credit is requested (for which course relates to cestification)

Content of Mrogran Include collated agenda, time schedule, course outling; lisl specific seclions of code, veferences, and lopics covered
Course Materials: Collated warkbooks, handowts, hard copy or electronic versions of program is available

Tustructor(s) Info.: Resume of professionalfeducational qualificalions & leaching/tratning experience/B8S certifications

Test Malerinls:

Completed Application:
NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date.

Feem: 1326 HS F1038110
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2 Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458
www.mvboc.org

Founded
1957

OFFICERS

2017 OBC — Chapter 11 Accessibility

Derek Spurling 1 hour overview

President
City of Centerville

William Sutter
Vice President
WTFD

Section 1103 — Scoping Requirements (10-15 min.)

Section 1104 — Accessible Route (5-10 min.)

Section 1105 — Accessible Entrances (5-10 min.)

Section 1107 — Dwelling Units & Sleeping Units (10-15 min.)
Section 1108 — Special Occupancies (10-15 min.)

Section 1109 — Other Features & Facilities (10-15 min.)
Section 1111 — Signage (10-15 min.)

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer
City of Springboro

Board of Directors

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President
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File Attachments for ltem:

EC-7 2017 OBC Chapter 12 Round Table (MVYBOC)
Commercial certification (except plumbing and fire), RBO (1 hour)
Staff Notes:

Committee Recommendation:
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Board of Building Standards
66006 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 430689009
(614) G44-2613 Fax: (GH1) 6443147
dichbs@com.state.oh.us
wavay,cory, state, ot usfdic/dichbs in

APPLICATION

Continuing Education

COURSE SUBMITTER:

Course Approval

Course Submitter; _Derek Spurling Cert #: 1409
.. . . . . . fConlaci Hame) i
Continuing education programs approved for | Oypeanization: Miami Valley Building Officials Council (MVBOC)
education credit by the Ohio Board of WDiganizasion/ Conpany}

Building Standards may be used for | Address:_100 W. Spring Valley Rd.

. R . . . {Include Roam Nulvhey, Suite, eie)
compliance with certification requirements City:_Centerville State: Ohio Zip: 45458
refated to code enforcement, plan review, and ) ' )

inspection responsibilities. The creditistobe | B-Mail: _dspurling@centervilleohio.pov

used to renew the certifications issued by the
Ohio Board of Building Standards pursuant to Telephone; 937-428-4786 Fax:
Course Sponsor:  MVBOC

section 3781.10(F) ORC.

COURSE INFORMATION:

Course Title: 207 OBC - Chapter I Intevier Envihroument
. Update Course:T_ | Frior Approval Numiber:
New Course Submittal: [x ]

Purpose and Objective: _Provide an overview and refresher of sections within the chapter.

Number of Instructional Centaet Haurs that can be obtained upon completion: }

H Multi-Session, Number of Instructional Contact Hours Per Session:

Program Applicable far the Following Pavticipants:

Building Official Master Plans Examiner Building Inspector Fire Protection Inspector D Mechanical Inspector
Building Plans Exam, Plumbing Inspector D

Plwmbing Plans Exam, D Nan-Res U Inspector l:]
Electyical Plans Exan.

Mechanical Plans Exan.
Fire Protect. Plans Exam.D

Res Building Official Res Plans Examiner [:] Res Building Inspector D Res Mechanical Inspector D Res 10 Inspector D

Electrical Safety Inspectors
Location of ESI Course: Daie(s) of ESI Course(s):
. s - N .o Check
SUBMITTAL CHECKLIST: Make Suve alt of the Following Infonmation is Submitted: o
Course Submitter: Name of conlact person and theit certification numbers, organization, adduess, fax, phane
Organization sponsoring or vequesting the program ((f any}

Couvse Title: Name of course (related to confent)

Purposc/@biective: Describe purpose and how course will improve competency of certification(s) tisted

Contael Hovirs: Indicate instructional ime and credit reguested in howrs {e.g.: 0.5 hw, | b, 3.5 his)

Participanis: Check off cach certification for which credit is requested (for which course relates to certification)

Cantent of Programy Include collated agenda, titne schedule, course outline; list specific sections of code, references, and lopics covered
Cousse Materials: Coltated workbaoks, handouts, hard copy or electronic versions of program is avaitable

Iustractor(s) Iufo.: Resume of professional/cducational qualifications & teachingfraining experience/BBS certifications
Test Materinls:

Comipleted Application:
NOTE: The Board does NOT grant retroactive approval for conrses presented prior to approval date.

Ferm: 1528 Hiss B10GE5I0

601




Founded
1957

OFFICERS

Derek Spurling
President
City of Centerville

William Sutter
Vice President
WTFD

Derek Spurling
Secretary
City of Centerville

Dan Fitzpatrick
Treasurer

City of Springboro

Board of Directors

Scott Young
NIC

Larry Parsons
City of Springboro

Aaron Morrison
City of Piqua

Brandon Gill
City of Springfield

Bryan Parker
Champaign County
Past President

.

Miami Valley Building Officials Council

Derek Spurling, President. 100 W. Spring Valley Rd. Centerville. Ohio 45458

www.mvboc.org

2017 OBC — Chapter 12 Interior Environment

1 hour overview

Section 1203 — Ventilation (10-15 min.)

Section 1204 — Temperature Control (5-10 min.)

Section 1205 — Lighting (10-15 min.)

Section 1207 — Sound Transmission (5-10 min.)

Section 1208 — Interior Space Dimensions (10-15 min.)
Section 1209 — Access to Unoccupied Space (5-10 min.)
Section 1210 — Toilet & Bathroom Requirements (10-15 min.)
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File Attachments for ltem:

EC-8 2017 OBC Chapter 31 Round Table (MVYBOC)
Commercial certifications (except plumbing and mechanical), RBO
Staff Notes:

Committee Recommendation:
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Board of Building Standards
6606 Tussing Road, P.O. Box 4009

Reynoldsburg, Ohio 43068-9009
(614) 6442613 Fox: (614) G44-3 147
dicbbs@com.state.oh.us
www, com,state,oh usidic/dichbs itin

APPLICATION

OR

Continuing Education

COURSE SUBMITTER;
Course Approval Course Submitter; Derek Spurling I Cert #: 1409
L ) X . . . (Contact Hamel .
Continuing education programs approved for | Oypoanization; Miami Valley Building Officials Council (MVBOC)
education credit by the Ohio Board of (Organization/Campany}

Building Standards may be used for | Address: 100 W. Spring Valley Rd.

{include Roan: Numbes, Sulle, eic)

compliance with cerlification requirements City:_Centerville State: Ohio Zip: 45458
related to code enforcement, plan review, and ) ) )

inspection responsibilities. The creditistobe | E-Mail: _dspurling@centervilleohio.gov
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Number of Instroetional Cantact Hours fhat can be obfained upon completion: i
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2017 OBC — Chapter 31 Special Construction

1 hour overview

Section 3102 — Membrane Structures (10-15 min.)

Section 3103 — Temporary Structures (5-10 min.)

Section 3104 — Pedestrian Walkways & Tunnels (10-15 min.)
Section 3107 — Signs (10-15 min.)

Section 3108 — Telecommunication & Broadcast Towers (5-10 min.)

Section 3109 Swimming Pool Enclosures & Safety Devices (10-15
min.)
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