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Delaware County  
Ohio’s Fastest Growing County

• Forecasts project 2035 population to be 
54% greater than in the 2010 census, an 
average of 7% annual growth.  
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Are Our Facilities Safe?
• Identifying areas of concern
• Building code reviews 
• Employee safety
• Equipment protection
• Reclassification of spaces
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Well, Let’s See.
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Project Goals:
Review all facilities for NFPA 820 

compliance (2016 Edition).
Comprehensive evaluation of 

Electrical Safety Program 
including Arc Flash Analysis at all 
facilities.
Properly educate and train staff.
Establish safe work environment. 



NFPA 820 – Standard for Fire 
Protection in Wastewater and 

Collection Facilities 



What is NFPA 820?
• Purpose:

• Provide a degree of fire and explosion protection and reduce 
or eliminate the effects of fire or explosion at wastewater 
collection, transportation, and treatment facilities.

• Application:
New installations  
Additions or modifications made to existing facilities
Used by owners to perform risk assessment in existing 

facilities
NFPA 820 is a standard referenced by the National Electric 

Code
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What is NFPA 820?
• Retroactive:

• Not retroactive for installation prior to effective date of standard (1995).
• AHJ shall be permitted to retroactively apply standard.
• AHJ can approve variations if AHJ considers requirements impractical 

and “reasonable degree of safety” is provided.
• Annex A – Explanatory Material (Informational):

• NFPA 820 application not always practical if disproportionate effort or 
expense with little increase to fire protection

• Note intended to modify conditions that do not pose a fire threat.
• AHJ needs to be satisfied that reasonable fire protection is ensured.

9



What is NFPA 820?
• Provides Hazard Classification 
• NEC establishes the requirements for equipment in various classifications 
• WWTPs are covered under Class I – Flammable Gases/Vapors

• Division 1 – Hazard present during normal operating conditions 
• Division 2 – Hazards present during abnormal operating conditions
• Unclassified – Hazards not present during normal operating conditions 
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NFPA 820 Table 
Example

A:<12 AC/Hr or NV
B:12 AC/Hr
CGD: Combustible 
gas detection 



Leading Non-Compliance Issues
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• Sealing Fittings:
– Prevents migration of gasses within the conduit system 
– Prevents spread of flame and gases from enclosures 
– Required when any conduit crosses boundary between 

D1 and D2 areas 
– Required between D1/D2 area and unclassified area 



Wet Well Detail
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Terminal Box Installation Example



Leading Non-Compliance Issues
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• Combustible Gas Detection 
System:
– Required in residential pump station 

wet wells
– Required in sanitary/combined sewers 

wet wells if mechanically ventilated 
– Required in screening and solids 

handling buildings
– Auxiliary power source required
– Alarming and monitoring required
– Testing and Calibration 



Leading Non-Compliance Issues
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• Ventilation Monitoring (reduce classification):
– Monitoring either not provided or not provided on both 

the supply and return air system when used to reduce 
the space classification.

– Alarms not provided to signal ventilation failure, remote 
signal not provide, or alarm signaling not provided at 
correct locations.



Leading Non-Compliance Issues
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• Inadequate Ventilation
– Ventilation was found to be intermittent when 

required to be continuous.
– Air change per hour rate was not enough to 

reduce space classification
– Ventilation does not encourage removal of both 

heavier than and lighter than air gases/vapors.
– Supply and exhaust fan not provided for regularly 

entered space.



DCRSD’s Approach to NFPA 820 Evaluation 
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Prioritization Develop ReportPerform Site Audits Develop Area 
Classification TablesReview Record Information

1 2 3 4 5

• Review Process Flow
• Review Drawings
• Review HVAC Design 

Criteria & Controls
• Review Electrical 

Design

• Identify areas within 
a facility & their 
classification

• Identify if ventilation 
is used to reduce 
classification

• Identify AC/hr
• Identify 820 Table-

Row Reference

• Equipment rated for 
area classification

• Electrical installation 
compliant with NEC

• HVAC system 
operating per record 
information 

• Ancillary 820 
requirements met

• Summary List of 
Electrical/HVAC 
Issues & Proposed 
Solutions 

• Estimate of Probable 
Costs 

• Text supplemented 
with photos

• Impact on Safety
o Div 1 Areas
o Div 2 Areas
o Others



Tools used to Support NFPA 820 Evaluation 

17NFPA 820 Inspection Electrical Checklist



Tools used to Support NFPA 820 Evaluation 

18NFPA 820 Inspection HVAC Checklist



NFPA 70E – Standard for Electrical 
Safety in the Workplace 



What is NFPA 70E?
• Purpose:

– Provides a working area for employees that is safe from 
unacceptable risk associated with the use of electricity 
in the workplace.

– NFPA 70E establishes safety processes that use 
policies, procedures, and program controls to reduce 
the risk associated with the use of electricity to an 
acceptable level.

– The core objective is practical, accomplishable 
electrical safety that results in the employee going 
home safe at the end of the day. 
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Arc Flash Incident (Video) 
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NFPA 70E Compliance - Electrical Safety Program 
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• NFPA 70E is not just Arc 
Flash!

• De-energizing Policy

• Lockout/Tagout (LOTO)

• Energized Work Policies 

• PPE

• Inspection, Testing and 
Care of PPE

• Training and Retraining 

• Auditing Safety Program

• Record Keeping

• Maintenance 
Requirements



How Did We Get The Arc Flash Labels?
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Install AF Labels &
Update Settings 

Develop Model &
Run AnalysisPerform Site Audits Prepopulate Data 

SheetsReview Record Information

1 2 3 4 5

• Review Drawings
• Review previous arc 

flash studies 

• Minimize downtime
• Equipment names
• Equipment ratings
• CB Amperage
• Motor HP
• Feeder Size & Type
• Feeder Length

• Confirm one-line 
diagram

• Collect data in de-
energized state 
(OSHA)

• Coordination with 
DCRSD staff

• Collecting Data is 
Crucial 

• Short Circuit Study
• Equipment 

Evaluation
• Coordination Study
• Arc Flash Analysis 
• Arc Flash Mitigation 
• Workshops
• Report

• Critical that settings 
are verified and 
updated.  Otherwise 
analysis is invalid

• Outdoor label 
considerations



Tools used to Support NFPA 70E Analysis 
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Field Data Collection Worksheet

Shutdown/Startup ProceduresPhotos



Tools used to Support NFPA 70E Analysis 
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SKM System Model

Arc Flash Mitigation Changes
ID PROTECTIVE 

DEVICE BUS AF 
BEFORE 

AF 
AFTER SETTING BEFORE AFTER NOTES 

1.0 SWG2-MA CB22 SWG2-MA-A 21.9 10.6 STD 0.5 0.2 CONFLICT WITH CB26 (tie) 
SO ACCEPTABLE 

2.0* SWG2-MA CB29 SWG2-MA-B 15.8 11.6 STD 0.3 0.2   

2.1* SWG2-MA CB27 SWG2-MA-B  - -  STD 0.2 0.1 

COORD WITH CB29; 
CREATES CONFLICT WITH 
MCC1-SH MAIN; 
ACCEPTABLE 

2.2* SWG2-MA CB28 SWG2-MA-B  - -  STD 0.2 0.1 

COORD WITH CB29; 
CREATES CONFLICT WITH 
MCC2-SH MAIN; 
ACCEPTABLE 

3.0 SWG1-MA CB21 SWG1-MA B 
SWG2-MA A 32 - STPU - - SETTING ALREADY AT 

MINIMUM 

4.0 ADMIN BLDG MCC-AD 
lineside 42.1 5.54 STPU S2(12) 6 

MIS-COORD. WITH MCC-
AD MAIN 5E BUT 
ACCEPTABLE SINCE IN 
SERIES 

*  These setting alterations must be performed as a unit; they cannot be applied separately. 

 

Finger area ~ 1cm2

Candle heat ~ 1Cal



DCRSD ELECTRICAL 
SAFETY TRAINING



Educate employees to 
make safe “decisions” Arc Flash

Lockout / Tagout
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3-Proged Approach to Education



1. ALL DCRSD Staff Participated
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JASON!!



2. Arc Flash Labels & 
PPE
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3. Lockout/Tagout Protocol
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In Summary, We Encourage You to:

Perform continuous 
evaluation and 

training
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Incorporate electrical 
safety into all CIP 

projects & maintenance 
activities

Establish a 
culture of safety



QUESTIONS?
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