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ANNEX 6.  FACILITY HAZARD ANALYSIS

A6.1 HAZARD IDENTIFICATION

In order to meet all the requirements of 40 CFR 112 App. F 1.4.1, NASEX needs to provide refabrication dates for containment tanks, if applicable.
A6.1.1 Oil Storage Inventory

Table A6-1 provides a detailed assessment of the potential oil storage hazards at the NASEX facility.  The record of failures and their causes which resulted in the loss of tank or contents is recorded in Annex A6.6, Table A6-23.

Table A6- 1: Oil Storage Tanks and Pipelines NAS Example Base

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

N/A
N/A
Fuel Pipeline System

4” and 8” pipelines between Bravo Base and Alpha Field.  6” and 8” pipelines between fuel pier and Fuel Farms 1 & 2.
Mostly underground Sch 80 STL pipeline

Installation Date Unk.
148,343 (100%)
148,340
JP-5 and JP-8
No Secondary Containment


runway
xxx-x
Runway Lighting Generator
STL AST/1994
270 (90%)
300
Diesel
Vault
Less than 110%

xx
xxx-x
Transportation Building
STL AST/1980
817
1,167
Used Oil
Concrete Berm
> 110%

xx
xxx-x
Transportation Building
STL AST/1992
700
1,000
30 W Lube
Concrete Berm
3300 GA

xx
xxx-x
Transportation Building
STL AST/1992
350
500
10 W 30
Concrete Berm
3300 GA

xx
xxx-x
Transportation Building
STL AST/1992
350
500
10 W Lube
Concrete Berm
3300 GA

xx
xxx-x
Fleet Aviation Spec. Op. Training
FRP UST/1978
1,400
2,000
Heat Oil
No Secondary Containment
—

xxx
AMUSE
Portable Boiler
PORT STL AST 

Installation Date Unk.
900 (90%)
1,000
Heat Oil
DW
—

Table continued on next page.

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Quarters E
STL UST/1989
700
1,000
Heat Oil
DW
—

xxx-x
xxx-x
Quarters F
STL UST/1989
700
1,000
Heat Oil
DW
—

xxx-x
xxx-x
Quarters I
STL AST/1996
193
275
Heat Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Marina Fuel Locker
STL AST/Unk
140
200
MOGAS 
Concrete Berm
> 110%

xxx-x
xxx-x
Marina Fuel Locker
STL AST/Unk
140
200
Outboard Motor Fuel
Concrete Berm
> 110%

xxx-x
xxx-x
New Leaf Maintenance
PORT STL AST Installation Date Unk.
84
120
Diesel
STL
> 110%

xxx-x
xxx-x
New Leaf Maintenance
PORT STL AST Installation Date Unk.
84
120
Unleaded Gas
STL
> 110%

xxx-x
xxx-x
Quarters O
STL AST/1996
193
275
Heat Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Security Office, Naval Inv.
STL AST/Unk
22
32
Diesel
Storage Shed
> 110%

xxx-x
xxx-x
Fuel Farm #1
Conc UST/1942
175,000
250,000
JP-5
Earthern Berm
> 110%

xxx-x
xxx-x
Fuel Farm #1
Conc UST/1942
175,000
250,000
JP-5
Earthern Berm
> 110%

xxx-x
xxx-x
Fuel Farm #1
Conc UST/1942
175,000
250,000
JP-5
Earthern Berm
> 110%

xxx-x
xxx-x
Fuel Farm #1
Conc UST/1942
175,000
250,000
JP-5
Earthern Berm
> 110%

xxx-x
xxx-x
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

Table continued on next page

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

xxx-x
xxx-x
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

xxx-x
xxx-x 
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

xxx-x
xxx-x
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

xxx-x
xxx-x
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

xxx-x
xxx-x
Fuel Farm #2
Conc UST/1942
175,000
250,000
JP-5
Structural Control
> 110%

xxx-x
xxx-x
Fuel Farm #3
Conc UST/1942
175,000
250,000
JP-5
No Secondary Containment
—

xxx-x
xxx-x
Fuel Farm #3
Conc UST/1942
175,000
250,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Refueler Office
STL AST/Unk
210
300
Heat Oil
Structural Control
> 110%

xxx-x
xxx-x
Refueler Shop
STL AST/Unk
193
275
Heat Oil
Structural Control
> 110%

xxx-x
xxx-x
Public Works Filling Station
STL UST/1983
1,400
2,000
Unleaded Gas
No Secondary Containment
—

xxx-x
xxx-x
Fuel Farm #4
STL UST/1952
392,000
560,000
JP-8
No Secondary Containment
—

xxx-x
xxx-x
Fuel Farm #4
STL UST/1952
107,800
154,000
JP-8
No Secondary Containment
—

xxx-x
xxx-x
Fuel Farm #4
STL UST/1952
392,000
560,000
JP-8
No Secondary Containment
—

xxx-x
N/A
Refueler Loading Rack
Rack
N/A
N/A
JP-5 and JP-8 (No Tanks)
Concrete Curbing
10,000 GA

Table continued on next page

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Pipeline Station "Booster"
Pipe & Equip.
N/A
N/A
JP-5 and JP-8 (No Tanks)
Concrete Curbing
Unknown

xxx-x
xxx-x
Main Galley
STL AST/Unk
447
639
Diesel
DW
—

xxx-x
xxx-x
Central Heating Plant Emergency Gen
STL AST/Unk
210
300
Diesel
DW + Concrete Containment
—

xxx-x
xxx-x
Boiler Daytank
STL AST/Unk
112
160
Diesel
Contained by Building
—

xxx-x
xxx-x
Central Heating Plant
STL AST/1996
9,000 (90%)
10,000
JP-8
DW + Concrete Berm
> 110%

xxx-x
xxx-x
Central Heating Plant
STL AST/1996
9,000 (90%)
10,000
JP-8l
DW + Concrete Berm
> 110%

xxx-x
xxx-x
Central Heating Plant
FRP UST/1985
17,500
25,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Hanger #5 Tower
STL AST/Unk
39
55
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Combat Conditioning Tank—Swm. Pool
AST/Unk
38
54
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Sewage Pumping Station Near 219
AST/Unk
70
100
Diesel
Sewage Sump
—

xxx-x
xxx-x
Ordnance Operations Building
STL AST/1996
84
120
Diesel
Concrete Vault
—

xxx-x
xxx-x
Ordnance Operations Building
STL UST/1956
1,750
2,500
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Can Do Inn
STL AST/Unk
193
275
Unk
Poly tank Containment Unit
275 GA

xxx-x
xxx-x
Vault B (Taxiway B)
STL AST/Unk
350
500
Diesel
Concrete Berm
—

xxx-x
xxx-x
Vault B (Taxiway B) (Day Tank)
AST


Diesel

—

xxx-x
xxx-x
Telephone Exchange
STL AST/Unk
53
75
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Fuel "T" Pier Barge/Main/Loop (Secondary containment tank for spills on pier)
STL AST/Unk
0
250
JP-5 Spillage
No Secondary Containment
—

xxx-x
xxx-x
Hospital and Dental Clinic
FRP UST/1989
7,000
10,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Hospital and Dental Clinic
FRP UST/1989
5,400 (90%)
6,000
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Navy Hospital Front
STL AST/Unk
700
1,000
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
Standby Generator, Building 125
STL UST/1978
2,394 (90%)
2,660
Diesel
DW
—

Table continued on next page.

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Jet Engine Test Cell Facility
STL UST/1957
3,500
5,000
JP-5
No Secondary Containment
—

xxx-x
xxx-x
Jet Engine Test Cell Facility
STL UST/1957
3,500
5,000
JP-5
No Secondary Containment
—

xxx-x
xxx-x
Jet Engine Test Cell Facility
STL UST/1971
7,000
10,000
JP-5
No Secondary Containment
—

xxx-x
xxx-x
Jet Engine Test Cell Facility
STL UST/1971
7,000
10,000
JP-5
No Secondary Containment
—

xxx-x
xxx-x
Jet Engine Test Cell Facility
STL AST/Unk
70
100
Preservative Oil 
No Secondary Containment
—

xxx-x
xxx-x
AC Line Maintenance (R-26) H-7
STL AST/Unk
193
275
Heating Oill
Unknown
> 110%

xxx-x
xxx-x
Hanger #7
STL AST/Unk
210
300
Diesel
Concrete
> 110%

xxx-x
xxx-x
Hanger #7
STL AST/Unk 
35
50
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Auto Hobby Shop
STL AST/1992
126
180
Used Oil
No Secondary Containment
—

xxx-x
xxx-x
Intersections of Runways
STL AST/1994
210
300
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
Small Arms Training  Building
Concrete Clad STL AST/1997
193
275
Heat Oil
DW
—

xxx-x
xxx-x
Naval Exchange Gas Station
STL UST/1978
14,000
20,000

No Secondary Containment
—

xxx-x
xxx-x
Naval Exchange Gas Station
STL UST/1978
14,000
20,000
Unleaded Gasoline
No Secondary Containment
—

xxx-x
xxx-x
Naval Exchange Gas Station
STL UST/1978
14,000
20,000
Unleaded Gasoline
No Secondary Containment
—

xxx-x
xxx-x
Naval Exchange Gas Station
STL AST/Unk
210
300
Motor Oil
No Secondary Containment
—

xxx-x
xxx-x
Naval Exchange Gas Station
STL AST/Unk
210
300
Motor Oil
No Secondary Containment
—

xxx-x
xxx-x
Naval Exchange Gas Station
STL AST/1992
126
180
Used Oil
No Secondary Containment
—

xxx-x
xxx-x
Liquid Oxygen/Nitrogen
UST/1976
700
1,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Golf Course
STL AST/Unk
210
300
Diesel

> 110%

Table Continued on next page

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Golf Course
Concrete Clad STL AST/1996
350
500
Unleaded Gasoline
DW
—

xxx-x
xxx-x
Arts & Crafts Hobby Shop
FRP UST/1979
700
1,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Vehicle Yard
STL AST/1992
126
180
Used Oil
No Secondary Containment
—

xxx-x
xxx-x
Marine Reserve Vehicle Repair
STL UST/1978
700
1,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Fire Fighting Training School
STL UST/1981
2,800
4,000
JP-5
No Secondary Containment
—

xxx-x
xxx-x
Skeet Club
STL AST/Unk
77
110
Heat Oil

> 110%

xxx-x
xxx-x
Shop Space (R-12) H9
STL AST/Unk
193
275
Heat Oil

> 110%

xxx-x
xxx-x
NAVFAC Building
STL UST/1986
3,360
4,800
Diesel
No Secondary Containment
—

xxx-x
xxx-x
NAVFAC Building
STL UST/1986
3,360
4,800
Diesel
No Secondary Containment
—

xxx-x
xxx-x
NAVFAC Building Daytanks (4)
STL AST/1986
160
228
Diesel
Pipe Trough inside of building
> 110%

xxx-x
xxx-x
Gas Station
FRP UST/1978
17,500
25,000
Unleaded Gas
No Secondary Containment
—

xxx-x
xxx-x
Bulk Heat Oil Storage
FRP UST/1978
17,500
25,000
Heat Oil
No Secondary Containment
—

xxx-x
xxx-x
Bulk Diesel Storage
FRP UST/1978
17,500
25,000
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Gas Station
FRP UST/1978
17,500
25,000
Unleaded Gasoline
No Secondary Containment
—

xxx-x
xxx-x
Flying Club
UST
4,270
6,100
AVGAS
DW
—

xxx-x
xxx-x
Flying Club
UST
4,270
6,100
AVGAS
DW
—

xxx-x
xxx-x
Commissary Gen
STL AST/Unk
153
219
Diesel
DW
—

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1988
10,693
15,275
Used Petroleum
Concrete Berm
> 110%

Table continued on next page

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1988
7,000
10,000
Rinsate
Concrete Berm
> 110%

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1978
3,422
4,888
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1988
3,627
5,182
Oily H20
Concrete Berm
> 110%

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1988
2,530
3,614
Oily H20
Concrete Berm
> 110%

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1988
6,843
9,776
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Bulk Liquid Storage Yard/Paint Storage
STL AST/1988
1,400
2,000
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
New Jet Test Cell
STL UST/1995
14,000
20,000
JP-5
DW
—

xxx-x
xxx-x
New Jet Test Cell
STL AST/1995
84
120
Preservative Oil
Unk
—

xxx-x
xxx-x
Tactical Support Center
AST
900 (90%)
1,000
Diesel
DW + Concrete Berm
> 110%

xxx-x
xxx-x
New Firefighting School
FRP UST/1997
2,000
4,000
Used Oil
DW


xxx-x
xxx-x
Hanger #1
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Tanker Truck Loading Area
Bowser (2)
350
500
Used JP-5
Concrete Berm
> 110%

xxx-x
xxx-x
Hanger #5
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Hanger #6
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
AC Line Maintenance (R-16) (6D)
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
TAFDS
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
FF4 NW of 363
Bowser (2)
350
500
Unknown
Concrete Berm
> 110%

xxx-x
xxx-x
Ground Support Equipment
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Jet Engine Test Cell Facility
Bowser (2)
350
500
JP-5
Concrete Berm
> 110%

xxx-x
xxx-x
Sewage Lift Hanger #7
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
AIMD
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

Table continued on next page

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
AC Line Maint (R-04) (5 B/E)
Bowser (2)
350
500
Unknown
Concrete Berm
> 110%

xxx-x
xxx-x
AC Line Maint (R-41) H-8 (8 B/C)
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Hanger #8
Bowser (2)
350
500
JP-5
Concrete Berm
> 110%

xxx-x
xxx-x
AC Line Maint (R-43) H-8 (8 E)
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Hanger #9 (R-12)
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
AC Line Maint (R-56) H-10 (10 B)
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Hanger #11
Bowser (2)
350
500
Used Oil
Concrete Berm
> 110%

xxx-x
xxx-x
Fire Station
Gen-Tank 
210
300
Diesel
No Secondary Containment
—

xxx-x
xxx-x
NAS Administration
Gen-Tank 
210
300
Diesel
No Secondary Containment
—

xxx-x
xxx-x
AF Water Pump Station
Gen-Tank 
385
550
Diesel
No Secondary Containment
—

xxx-x
xxx-x
SPB Sewage Lift Gen
Gen-Tank 
385
550
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Vault A
Gen-Tank 
210
300
Diesel
No Secondary Containment
—

xxx-x
xxx-x
OPS Building Gen
Gen-Tank 
385
550
Diesel
No Secondary Containment
—

xxx-x
xxx-x
OPS Daytank
Gen-Tank 
40
57
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Sewage Plant
Gen-Tank 
210
300
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Radar Daytank
Gen-Tank 
46
65
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Radar (Taxiway 1)
Gen-Tank 
210
300
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Racon Hill
Gen-Tank 
385
550
Diesel
No Secondary Containment
—

xxx-x
xxx-x
Racon Day Tank
Gen-Tank 
46
65
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
Sewage Lift Maylor
Gen-Tank 
385
550
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
Radio Transmitter
Gen-Tank 
210
300
Diesel
Concrete Berm
> 110%

Table continues on next page

Oil Storage Tanks and Pipelines NAS Example Base (cont.)

Building Number
Tank ID
Location
Type/Year
Average Daily Capacity1
Capacity
Contents
Secondary Containment Type
Secondary Containment Capacity

xxx-x
xxx-x
Prec. Appr. Radar BW-X
Gen-Tank 
76
108
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
IRM at NAMTRA
Gen-Tank 
216
309
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
SPB Radio Receiver
Gen-Tank 
210
300
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
Building xx Gen
Gen-Tank 
210
300
Diesel
Concrete Berm
> 110%

xxx-x
xxx-x
Crash Fire Hall Gen
Gen-Tank 
210
300
Diesel
Concrete Berm
> 110%

xxx-x
     xxx-x
Tacan (Taxiway B)
Gen-Tank 
385
550
Diesel
Concrete Berm 
> 110%

Key:


(1) Assumed 70%, unless otherwise noted.


(2) All bowsers at permanent locations have adequate secondary containment (18 bowsers on base).

AST
=
Aboveground Storage Tank

AVGAS
=
Aviation Gas

DW
=
Double-walled

GA
=
Gallons

MOGAS
=
Motor Gasoline

STL
=
Steel

UST
=
Underground Storage Tank

A6.1.2 Hazardous Substance Inventory

Hazardous substances are used at various facilities at NASEX both at the Bravo Base and Alpha Field.  In general, waste hazardous substances are stored in 55-gallon drums on pallets.  Table A6-2 provides locations, points-of-contact, and types and volumes of hazardous substances stored at NASEX.  In the event of a hazardous substance release, notify the NASEX Fire Department at xxx-xxx-xxxx.  A hazardous substance countermeasure matrix is included in Annex 8, Table A8-11.

Table A6- 2 : Less-Than-90-Day Hazardous Waste Storage Locations NAS Example Base
Hazardous Waste Site #

and

Facility Name
Base
Building No.
Tank ID No./Storage Area
Description
Contents
Maximum Stored Volume (Gallons)
Status

Bravo Base Hazardous Waste Consolidation Facility

Transportation Building 
Bravo
xxx-x
Bravo Base Central Hazardous Waste Storage Location 
Two Metal “Safety” Sheds for drum storage 
All HW generated at Bravo Base
Variable
Operational

Hazardous Waste\Used Oil Consolidation and Storage Yard
Alpha Field
xxx-x
Alpha Field Central Less-than-90-day Hazardous Waste Storage Area
Drum storage in covered areas with secondary containment; storage lockers, aboveground storage tanks
Battery acid, paint, solvents, hazardous solids, PCB wastes, flammables, and corrosives
Seven ASTs with combined capacity of 50,700 gallons, 2 to 3 dozen 55 gallon drums, plus smaller containers
Operational

HW x and HW x

Hangar x
Alpha Field
xxx-x
Adjacent HW Storage Areas NW of Building
Metal “Safety” Shed for drum storage
Hydraulic fluid, Speedy dry, aerosol cans, JP-5
Four 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
HW Storage Area between N Bay Doors
Metal “Safety” Shed for drum storage
Aerosol cans
Three 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
HW Storage Area near xx
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, paint
Sixty-eight 55-gallon drums
Operational

HW x

Hangar x and Control Tower
Alpha Field
xxx-x
HW Storage Area near xx
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, aerosol cans
Four 55-gallon drums
Operational

HW x

Hangar x (SAR/AOM)
Alpha Field
xxx-x
HW Storage Area west of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, alcohol, solvents, aerosol cans
55 gallon drums
Operational

Table continued on next page

Less-Than-90-Day Hazardous Waste Storage Locations NAS Example Base (cont.)
Hazardous Waste Site #

and

Facility Name
Base
Building No.
Tank ID No./Storage Area
Description
Contents
Maximum Stored Volume (Gallons)
Status

HW x

Hangar x 
Alpha Field
xxx-x
HW Storage Area NE of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, alcohol, solvents, aerosol cans
55 gallon drums
Operational

HW x

Hangar x 
Alpha Field
xxx-x
HW Storage Area West of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, alcohol, solvents, aerosol cans
55 gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
H W Storage Building South of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, solvents, JP-5, Speedy dry, oily rags
Three 55-gallon drums and Two 10-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Building SE of Hangar x 
Metal “Safety” Shed for drum storage
Hydraulic fluid, solvents, JP-5, Speedy dry, aerosol cans
Building: Four 55-gallon drums, Pallets: Six 55-gallon drums
Operational

HW x

South Wash Rack
Alpha Field
xxx-x
Hazardous Waste Storage Building near south aircraft wash rack
Metal “Safety” Shed for drum storage
P-3 engine wash and engine wash water
55 gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Building SE of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, solvents, JP-5, Speedy dry, aerosol cans
Building: Four 55-gallon drums, Pallets: Six 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area NW of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, aerosol cans
Four 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area NW of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, paint
Four 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area NW of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, Aerosol cans
Four 55-gallon drum
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area SE of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, Speedy dry, aerosol cans, JP-5
Four 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area SE of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, Speedy dry, aerosol cans, JP-5
Four 55-gallon drums
Operational

Table continued on next page

Less-Than-90-Day Hazardous Waste Storage Locations NAS Example Base (cont.)
Hazardous Waste Site #

and

Facility Name
Base
Building No.
Tank ID No./Storage Area
Description
Contents
Maximum Stored Volume (Gallons)
Status

HW x and x

Hangar x
Alpha Field
xxx-x
Adjacent Hazardous Waste Storage Areas Northeast of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, rags, Speedy dry, aerosol cans, paint
Fifteen 55-gallon drums
Operational

HW x and x

Hangar x
Alpha Field
xxx-x
Adjacent Hazardous Waste Storage Areas Southeast of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, Speedy dry, aerosol cans, JP-5
Four 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area east of Hangar x
Metal “Safety” Shed for drum storage
Alcohol, solvents, hydraulic fluid, Speedy dry
Ten 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area NE of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, JP-5, Speedy dry, aerosol cans
Four 55-gallon drums
Operational

HW x

Hangar x
Alpha Field
xxx-x
Hazardous Waste Storage Area SE of Hangar x
Metal “Safety” Shed for drum storage
Hydraulic fluid, JP-5, Speedy dry, aerosol cans
Four 55-gallon drums
Operational

HW x

Ground Support Equipment Building (AIMD)
Alpha Field
xxx-x
Deicing Fluid Storage Area
Metal “Safety” Shed for drum storage 
Deicing fluid
55-gallon drums 
Operational

HW x

Fleet Imaging (Photo Lab)
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area
Metal “Safety” Shed for 55-gallon drums and smaller containers
Waste photo developing chemicals
210
Operational

HW x

CBU x
Bravo Base
xxx-x
Less-than-90-day Hazardous Waste Storage Area
Metal “Safety” Shed for 55-gallon drums and smaller containers
Antifreeze, used oil, hydraulic fluid
55 gallon drums
Operational

HW-x

MWSS x Det. B, Vehicle Yard
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area
Metal “Safety” Shed for 55-gallon drums and smaller containers
Antifreeze/oil, miscellaneous hazardous waste
Twelve 55-gallon drums
Operational

HW x

Aircraft Intermediate Maintenance Division – Battery Shop
Alpha Field
xxx-x
Below ground Tank #x
UST-SW-STL
Battery acid rinsates
150
Operational

HW x

Aircraft Intermediate Maintenance Division
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area outside of AIMD (adj. To HW x)
Metal “Safety” Shed for 55-gallon drums and smaller containers
Speedy dry, aerosol cans, solvents, paints
55 gallon drums
Operational

Table continued on next page

Less-Than-90-Day Hazardous Waste Storage Locations NAS Example Base (cont.)
Hazardous Waste Site #

and

Facility Name
Base
Building No.
Tank ID No./Storage Area
Description
Contents
Maximum Stored Volume (Gallons)
Status

HW x

Navy Exchange Service Station
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area
Metal “Safety” Shed for 55-gallon drums and smaller containers
Antifreeze, used oil, hydraulic fluid
55 gallon drums
Operational

HW x

Aviation Support Pre-X (Hazmin Center)
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area
Metal “Safety” Shed for 55-gallon drums and smaller containers
Miscellaneous Hazardous Wastes
55 gallon drums
Operational

HW-x 

Auto Hobby Shop
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area
Metal “Safety” Shed for 55-gallon drums and smaller containers
Antifreeze, used oil, hydraulic fluid
55 gallon drums
Operational



HW x 

Aircraft Intermediate
Alpha Field
xxx-x
Above ground Tank x
AST-SW-STL
F0606 solvent
3,000
Operational

Maintenance Division – Clean Room
Alpha Field
xxx-x
Above ground Tank x7
AST-SW-STL
Envirosol solvent
1,500
Operational


Alpha Field
xxx-x
Above ground Tank x
AST-SW-STL
Alodine rinsate
1,500
Operational


Alpha Field
xxx-x
Above ground Tank x
AST-SW-STL
Alodine rinsate
3,000
Operational


Alpha Field
xxx-x
Above ground Tank x
Floor sump SW-STL
Steam cleaning rinsate
15,000
Operational

HW x

Aircraft Intermediate Maintenance Division
Alpha Field
xxx-x
Less-than-90-day Hazardous Waste Storage Area outside of AIMD (adj. To HW x)
Metal “Safety” Shed for 55-gallon drums and smaller containers
Speedy dry, aerosol cans, solvents, paints
55 gallon drums
Operational

Key:

AST
=
Aboveground Storage Tank

NA
=
Not available

Poly
=
Polyethylene

ST
=
Steel

SW
=
Single Walled

UST
=
Underground Storage Tank

A6.1.3 Area of OHS Risk

The following tables identify areas of OHS spill risk due to operations at NASEX transfer facilities (Table A6-3), general day-to-day operations (Table A6-4), and changes in volume throughput (Table A6-5).

Table A6- 3:  Oil Or Hazardous Substance Transfer Facilities Presenting Spill Risks

1 LOADING/UNLOADING OPERATION

DESCRIPTION
TYPICAL

TRANSFER

VOLUME

(gal)

TANK TRUCK
LOADING


Tanker truck loading is conducted at two primary areas at NASEX: Fuel Farm #x (Heating Oil) and Fuel Farm #x (JP-5, Mogas and Diesel).  At both areas tanker trucks are bottom loaded.  Fuels are pumped from the storage tanks through fuel filters to relaxation chamber to deadman control through hose to bottom load adapter on tanker truck.  The deadman control has an automatic shutoff feature if operator releases grip or if fuel sensing probe inside of tanker truck is activated.  This fuel sensing probe automatically shuts off filling operation when tanker truck is ~ 90% full.

Tank trucks operated by FSDC utilize these facilities up to 30 times/day with as many as eight trucks.  The truck driver serves as loadman for his own truck.  Fuel flow rates range from 370 gpm down to 100 gpm depending on the number of fill stands being operated at any one time.  NASEX loads approxi​mately 700,000 gallons of JP-5/week, 2,000 gallons of diesel/week, 1,000 gallons of mogas/week, and 750 gallons of heating oil/week.
~ 700,000 gallons/week (Maximum capacity of tanker truck is 8,700 gallons)


UNLOADING


The majority of fuel unloaded from the trucks is used to fuel aircraft (JP-5).  Aircraft fueling takes place on airfield aprons and taxiways.  Fueling is normally accomplished between flights when aircraft are shutdown.  Fueling progress is monitored by squadron unit personnel.  In addition, the FSDC has one refueling truck which is used to fill engine fuel tanks of the FSDC bulk refueling trucks at Building xxx.  This truck fills tanks with a power take off pump and is designed to act as a portable service station.
Between 1,000 gallons and 4,000 gallons, depending on aircraft type

VESSEL (FUEL BARGE)
LOADING
Vessel loading operations are not conducted at NASEX.  The air station receives JP-5 by barge from the Manchester Fuel Department located near Manchester, AS in South Puget Sound.  On average, one 560,000-gallon barge load of fuel is delivered to NASEX every 4 days throughout the year.
Not applicable


UNLOADING


The fuel barge is secured to the fuel pier located at the Bravo Base as fuel is transferred via a pipeline to the fuel farms.  While anchored at the Bravo Base fuel pier, the barge is surrounded by an oil boom.
560,000 per barge

Table A6- 4: Oil And Hazardous Substances Day-To-Day Operations Presenting Spill Risks
Day-To-Day Operation
Description
Typical

Volume

(Gal)

SCHEDULED VENTING
Not-Applicable
Not Applicable

PIPE REPAIR
Pipe repair is performed only after all valves on either side of the repair point have been closed.  If repair operations are conducted for more than one day the pipe is blank flanged with a minimum of four bolts.
Varies

VALVE REPAIR
Value repair is performed only after values on either side of the repair point have been closed.  Blank flanges are used to cap pipe if repairs last longer than one day.
Varies

TANK-TO-TANK

TRANS​FERS
Tank transfers are conducted by opening the transfer valve and pumping out of one tank to a receiving tank.  The receiving tank's block valves and fill valve are also opened and the transfer process is monitored with remote gauges that show tank volumes in increments of 1/3".
10,000 gallons

TANK TRUCK DELIVERIES
Tanker truck deliveries are conducted with a bottom dump gravity feed system.  Tank deliveries are monitored with Veeder Root computerized systems and compared to manually gauged readings.
~ 9,000 gallons

DRAINING TANK BOTTOM WATER 
Tank stripping is conducted daily at NASEX.  All JP5 tanks have stripping pumps located inside at the bottom.  Water is pumped from the bottom of the tanks to the pumphouse then to portable bowsers.  Tanks have been designed with pumps and water collection sumps already in place.
300 gallons

DRAINING SECONDARY CONTAINMENT
Fuel farm containment is drained through separator systems.  All other secondary contain​ments are released to the atmosphere unless a sheen is noted.  If a sheen is noted, hazardous waste personnel pump the containment system out and dispose of the liquid per regulations.
Varies with precipitation

Table A6- 5: Effects of Changes In Oil And Hazardous Substances Throughput On Potential Spill Volumes

TYPE THROUGHPUT
NORMAL DAILY THROUGH​PUT (gal)
HOW SPILL VOLUME COULD BE AFFECTED BY CHANGE IN THROUGHPUT

TRANSFERS TO/FROM TANK TRUCKS
100,000 gallons
Increased throughput of the tanker truck transfers would increase spill potential due to the additional trips required to the loading racks, and number of filling operations that would be needed to support increased demand.  Potential spill volumes would remain the same.

TRANSFERS FROM

PIPELINES
100,000 gallons
Increased throughput in the pipeline would require some pipeline transfer to occur at night.  There is inadequate lighting at Fuel Farm #4 to detect spills.  Therefore, spill volumes could increase due to the lack of complete visual contact with the pipeline system.

TRANSFERS TO/FROM VESSELS
500,000 every four days
Increased throughput from vessel unloading activities would be done during daylight hours.  Spill volume potential would remain the same.

A6.1.4  Process Hazard Analysis Required by Risk Management Plan Regulation

The Clean Air Act Risk Management (RM) regulation requires that all processes using a listed substance over RM thresholds to perform a Process Hazard Analysis (PHA) on the processes where the substance is present.  The analysis   was prepared for NASEX by <Contractor Inc.>.  

PROCESS HAZARD ANALYSYS REPORT

for

NAVAL AIR STATION EXAMPLE BASE

performed by

CONTRACTOR NAME

Introduction

A PHA logically and systematically identifies hazards that exist or can exist with a specified process.  The NASEX PHA provides recommendations to minimize the risk of a large-scale release of chlorine.  This PHA incorporates six steps. 

    1)  Identifying the specific consequences of an accident.

    2)  Determining the accidents that could produce the consequences.

    3)  Selecting a hazard analysis technique to identify those events which could be responsible for the accidents.

    4)  Employing the technique to produce recommendations to reduce process accident risk.

    5)  Evaluating the recommendations to select and prioritize specific actions.

    6)  Developing an implementation plan to carry-out and oversee the actions.

Steps one through four were performed and are included in this section for the purpose of providing guidance to the reader.  Steps five and six will be performed by the NASEX RM Subcommittee, taking into consideration the relative risks and consequences of the accident, and allowing for available human, fiscal, and experiential resources.  

Steps one and two above, are not required by the Section 112(r) regulation.  They are highly recommended, however, by process safety experts
 to focus the PHA.  The PHA (to include steps 1 and 2) contains four major sections - Justification for PHA Method Selection, PHA What‑If/Checklist, Results, and Suggestions for Further Action.

Justification for pha method selection
Identifying the Specific Consequences of an Accident.  

Human Impacts.  The human impacts of chlorine are severe.  The impact of a chlorine release will be widespread, extending in some cases for many miles.  Under worst case release conditions, it should be expected that severe injury and panic will ensue with a large release.  

Environmental Impacts.  A worst case chlorine release will have a significant impact on the local fauna and flora near the release point, possibly killing most small wildlife and vegetation in the immediate area.  Although the effects of a chlorine release will be severe locally, they will not be unrecoverable.  The chlorinated compounds formed from a chlorine release that attack the biota will wash away in relatively short order.   

Economic Impacts.  A worst case release of chlorine would be expected to produce damage to nearby structures and equipment due to the corrosivity of chlorine.  This effect should not be major however, because of the brief time span of the release.  A second economic impact that could have severe repercussions on NASEX would be legal liability.  This Center is not qualified to address legal liability for the installation and refers the NASEX Command elements to the Judge Advocate office for legal advice concerning this issue.


Other Impact.  A very significant impact would be the impression of the public relating to NASEX that would ensue following a release.  This Center is not qualified to address local public affairs issues but notes that public safety and confidence could be a significant factor that could affect installation efficacy.  The NASEX Public Affairs Office can provide advice regarding this factor.


Conclusion.  The most undesirable consequence of an accident leading to the release of a large amount of chlorine gas would be the immediate threat to human health.  Initial response and panic may lead to numerous serious injuries or death.  The focus of the PHA will be to target events or sequences of events that could lead to a large scale release.  Primarily this would involve a chlorine tank rupture or significant leak.

Determining the Accidents That Could Occur to Produce the Consequences.  

The following discussion will focus on large-scale chlorine release scenarios first, followed by other process accidents which could occur, but which would probably not lead to worst case releases.  The number of possible single events that immediately lead to a release is limited; however, sequences of events can lead to a worst case release.  A small chlorine leak could quickly become a large release; especially if it occurs during an unloading operation and effects the workers transferring cylinders.


Large-scale Release Scenarios.  A large-scale release of chlorine will, within the limits of engineering reason, only occur if a chlorine/ammonia cylinder is seriously vented.   This would occur from a breach or rupture, the fusible plugs ejecting, or small leaks corroding the metal and leading to larger leaks.  The sources of tank rupture are faulty cylinder construction; improper cylinder maintenance and testing; cylinder loading/unloading operations; a large impact on a cylinder; heat; and terrorism, vandalism, or sabotage.


Faulty Cylinder Construction and Improper Cylinder Maintenance.  NASEX personnel have no control over cylinder construction, testing, or maintenance of the vessel itself.  Current industry standards require that the cylinder be pressure tested and maintained by the supplier of the chlorine to NASEX.  


Cylinder Loading/Unloading Operations.  A realistic scenario leading to a worst case release of chlorine could occur if a full cylinder of chlorine was dropped while it was being delivered to NASEX.  Maintenance of the hoist and operating procedures for vessel delivery will be examined for the PHA.


Impact.  Impact to the cylinder can occur from movement of the chlorine for change-outs and objects hitting the cylinder with enough force to cause a rupture.  Cylinder movement requires that the chlorine be lifted by hoisted and moved into position.  Impact would occur if the cylinder were dropped.  Other impact that could occur with enough force to cause a rupture would consist of incidents such as an out of control vehicle, or a building collapse due to severe weather such as a hurricane.


Heat.  Because chlorine is a compressed liquefied gas, extreme heat could cause cylinders to build up pressure internally and eventually rupture.  Such an occurrence is unlikely since the building is well ventilated and a heat buildup is not likely.


Terrorism, Vandalism, Sabotage.  Deliberate attempts to cause a large-scale release of chlorine by knowledgeable persons can occur.  This can include disgruntled employees.  Since the installation is a vital part of the Defense capability of the United States malicious acts against NASEX cannot be ruled out entirely as the Oklahoma City bombing demonstrates.


Small Scale Release Scenarios.  Small-scale releases can occur in the process piping and instrumentation beyond the cylinder valve and before the chlorinator.  The cylinder valve opening and physical properties of the substance will limit these releases as it evaporates from the liquid state.  The piping system is entirely under vacuum after the chlorinator so any break will admit air and not cause a release of chlorine gas.  If chlorine gas passes through the control unit with no vacuum present, the pressure relief valve will permit this gas to pass to the atmosphere.  However, in most cases in which vacuum is absent, the control unit will shut down the entire system preventing this escape of gas.  A small scale release could also occur at the cylinder valve during cylinder hookup.  Such a release is below consideration for Risk Management Planning. 

Selecting a Hazard Analysis Technique.

The PHA method selection was based on the following factors:

· The water treatment industry is very mature and well established.  Safety concerns are well documented and accounted for in the initial process design and SOP.  Time and experience has allowed many potential accident causing situations to be discovered and corrected. 

· The process is relatively simple, with little mechanical complexity and relies on physical and chemical properties for safe operation.

For the WTP PHA, the nature and use of the chlorine indicated that a what-if/checklist scenario could be used for determining the potential process hazards.  The relevant PHA methods that were considered are discussed below.  The team reviewed the process and determined potential hazardous conditions that are associated with a large-scale release of chlorine.

The What-if/Checklist analysis method was selected because it combines the strengths of both the Checklist and What-if analyses.  The Checklist analysis utilizes institutional knowledge in established operating procedures, equipment, and standard design to generate a list of specific operational questions to analyze what could go wrong.  This experience-based method is very useful for initial plant design or for an established operating process that has had previous PHA.  Future NASEX PHAs could use the checklist analysis with a high degree of confidence.  The What-if analysis technique is more of a brainstorming approach that focuses on potential initiating events and consequences associated with a release.  This technique examines the events that could possibly initiate a release.  The development of a What-if analysis involves greater institutional and operational experience than that for checklist development.  The What-if/Checklist method was selected as optimum because it allowed the USACHPPM team, with limited institutional knowledge of NASEX’s practices, to ask directed questions concerning release events while at the same time, allowed for an examination of current procedures and practices. Other PHA methods that had been considered are discussed below.  They were not selected because they either focus on routine operation of the plant or were judged as too complex for the process being considered. The development of a What-if analysis involves greater institutional and operational experience than that for checklist development.  This type of analysis is very conducive to employee participation, which is required by the RM rule. 

 The Hazard and Operability Analysis (HAZOP) method is very useful for established operations.  It focuses on plant operation to identify problems resulting from equipment and design deviations that could lead to or directly cause an accident.  It is a very useful method to employ for new and complex processes after detailed design has been developed.  This method was used for the development of the NASEX OSHA PSM PHA. 

The Failure Modes and Effects Analysis (FMEA) method tabulates equipment malfunction possibilities and results of such a malfunction.  This methods targets how specific equipment can fail (e.g., power failure causes a valve to close) and the subsequent results of such failure.   The FMEA was rejected, however, because it gains utility in processes with relatively large numbers of process and control instrumentation.

The Fault Tree Analysis (FTA) employs a method of deductive reasoning which focuses on one particular accident and attempts to determine the cause of the event.  Use of this method implies that multiple critical process equipment failures can occur and each should be investigated.  Because the wastewater treatment process is not complex in terms of equipment, this method was not employed. 

PHA checklist/what-if questions
Employing the What-If/Checklist Method

The PHA team performed the initial analysis on all covered processes in order to identify, evaluate, and suggest measures of control for potential process hazards.  The PHA team must consist of individuals with expertise in process engineering and operations.  It must include at least one employee who has experience and knowledge specific to the process being evaluated and one individual knowledgeable in the analysis method being used.  The WTP PHA Team is listed in Table A6-6.

Table A6–6 NASEX WTP PHA Team


Name
Title
Organization

Name
Supervisor Water/Sewage
Public Works Department

Name
Lead Water Treatment Plant Operator
Public Works Department

Name
Safety 
Safety Office

Name
Engineer
Directorate of Public Works

Name
PHA Team Lead


The PHA checklist and what-if questions are presented below.

Table A6-7 Sample PHA Checklist Questions – General Conditions, O&M – From EPA 550-B-98-010
General Conditions, Operation and Maintenance
Yes/No/NA
Comments

Are work areas clean?



Are adequate warning signs posted?



Is ambient temperature normally comfortable?



Is lighting sufficient for all operations?



Are the right tools provided and used?



Is personal protective equipment (PPE) provided and adequate?



Are containers and tanks protected from vehicular traffic?



Are all flammable and combustible materials kept away from containers, tanks, and feed lines?



Are containers, tanks, and feed line areas kept free of any objects that can fall on them (e.g., ladders, shelves?)



Are leak detectors with local and remote audible and visible alarms present, operable, and tested?



Are windsocks provided in a visible location?



Are emergency repair kits available for each type of supply present?



Are appropriate emergency supplies and equipment present, including PPE and self-contained breathing apparatus (SCBA)?



Are emergency numbers posted in an appropriate spot?



Are equipment, containers, and railcars inspected daily?



Are written operating procedures available to the operators?



Are preventative maintenance, inspections, and testing performed as recommended by the manufacturer and industry groups and documented?



Table A6-8 Sample PHA Checklist Questions – Human Factors– From EPA 550-B-98-010
Human Factors
Yes/No/NA
Comments

Have operators been trained on the written operating procedures and the use of PPE in normal operations (or for operators on the job before June 21, 1999, have you certified that they have the required knowledge, skills, and ability to do their duties safely)?



Do the operators follow the written operating procedures?



Do the operators understand the applicable operating limits on temperature, pressure, flow, and level?



Do the operators understand the consequences of deviations above or below applicable operating limits?



Have operators been trained on the correct response to alarms and conditions that exceed the operating limits of the system?



Are operators provided with enough information to diagnose alarms?



Are controls accessible and easily understood?



Are labels adequate on instruments and controls?



Are all major components, valves, and piping clearly and unambiguously labeled?



Are all components mentioned in the procedures adequately labeled?



Are safe work practices, such as lockout/tagout, hot work, and line opening procedures followed?



Are personnel trained in the emergency response plan and the use of emergency kits, PPE, and SCBAs?



Are contractors used at the facility?



Are contractors trained to work as safely as your own employees?



Do you have programs to monitor that contractors are working safely?



Table A6-9 Sample PHA Checklist Questions – Siting – From EPA 550-B-98-010
Chlorine and Sulfur Dioxide – Siting
Yes/No/NA 
Comments 

Are storage, use, and transfer areas not located uphill from adjacent operations?



Are storage, use, and transfer areas located away from sewer openings and other underground structures?



Do storage, use, and transfer areas have easy access for emergency response?



Are storage, use, and transfer areas free of combustible or incompatible materials and isolated from hydrocarbons in accordance with NFPA Standard No. 49, Hazardous Chemicals Data?



Are storage, use and transfer areas downwind of or separated from most operations and support areas and ventilation intakes based on prevailing wind direction?



Are storage, use, and transfer areas isolated from sources of corrosion, fire, and explosion and protected from vehicle impact?



Are storage, use, and transfer areas located away from residences and facility boundaries?



If cylinders are stored outside, are they protected from impact by vehicular traffic?



Table A6-10 Sample PHA Checklist Questions – Hazard Recognition – From EPA 550-B-98-010


Chlorine and Sulfur Dioxide - Hazard Recognition
Yes/No/NA 
Comments 

Are material safety data sheets (MSDSs) readily available to those operating and maintaining the system?



Do employees understand that there are certain materials with which Cl2 (SO2) must not be mixed?



Do employees understand the toxicity, mobility, and ability of Cl2 (SO2) to sustain combustion?



Do employees understand the consequences of confining liquid Cl2 (SO2) without a thermal expansion device?



Do employees understand the effect of moisture on the corrosive potential of Cl2 (SO2)?



Do employees understand the effects of fire and elevated temperature on the pressure of confined chlorine (SO2) and the potential for release?



Table A6-11 Sample PHA Checklist Questions – Container Shipment Unloading – 

From EPA 550-B-98-010


Chlorine and Sulfur Dioxide - Container Shipment Unloading
Yes/No/NA 
Comments 

Is the truck inspected for wheel chocks, proper position, and condition of crane?



Are adequate warning signs posted?  Are there stops?



Is the shipment inspected for leakage, general condition, currency of hydrostatic test, and valve protective housing before accepting?



Are containers placed in the 6 oclock/12 oclock position for storage to reduce the chance of a liquid leak through the valve?



Table A6-12 Sample PHA Checklist Questions – Bulk Shipment Unloading – From EPA 550-B-98-010


Chlorine and Sulfur Dioxide - Bulk Shipment Unloading
Yes/No/NA
Comments 

Do procedures call for hand brakes to be set and wheels chocked before unloading?



Do procedures call for safety systems to be inspected prior to making connections for unloading or between storage tanks and transfer or distribution systems?



For railcars, are derails to protect the open end located at least 50 feet from the car being protected?



Are railcars staged at dead-end tracks and guarded against damage from other railcars and motor vehicles?



Are caution signs placed at each derail and as appropriate in the vicinity of Cl2 (SO2) storage, use, and transfer areas?



Does the transfer operation incorporate an emergency shutoff system?



Is a suitable operating platform provided at the transfer station for easy access and rapid escape?



Is padding air for railcars from a dedicated, flow-limited, dry (to -40 F or below), and oil-free source?



Is tank car attended as long as the car is connected, in accordance with DOT regulations?



Table A6-13 Sample PHA Checklist Questions – Building and Housing – From EPA 550-B-98-010


Building and Housing Cl2 (SO2) Systems
Yes/No/NA
Comments

Does the building conform with local building and fire codes and NFPA-820?



Is the building constructed of non-combustible materials?



If flammable materials are stored or used in the same building, are they separated from the Cl2 (SO2) areas by a fire wall?



Is continuous leak detection, using area Cl2 (SO2) monitors, provided in storage and process areas?



Are two or more exits provided from each Cl2 (SO2) storage and process area and building?



Is the ventilation system appropriately designed for indoor operations (and scrubbing, if required) by local codes in effect at the time of construction or major modification?



Are the exhaust ducts near floor level and the intake elevated?



Can the exhaust fan be remotely started and stopped?



If Cl2 and SO2 are stored in the same building, are storage rooms separated as required?



Table A6-14 Sample PHA Checklist Questions – Piping and Appurtenances – From EPA 550-B-98-010


Chlorine and Sulfur Dioxide - Piping and Appurtenances
Yes/No/NA 
Comments 

Do piping specifications meet Cl2 (SO2) requirements for the service?



Do you require suppliers to provide documentation that all piping and appurtenances are certified for chlorine service or for sulfur dioxide service by the manufacturer?



Are piping systems properly supported, adequately sloped to allow drainage, and with a minimum of low spots?



Is all piping protected from all risks of excessive fire or heat?



Is an appropriate liquid expansion device or vapor pressure relief provided on every line segment or device that can be isolated?



Table A6-15 Sample PHA Checklist Questions – Review of New/Modified Process – From EPA 550-B-98-010


Chlorine and Sulfur Dioxide - Design Stage Review of New/Modified Process
Yes/No/NA
Comments

Is the system designed to operate at lowest practical temperatures and pressures?



If Cl2 (SO2) demand is low enough, is the system designed to feed gaseous chlorine (SO2) from the storage container, rather than liquid?



Have the lengths of liquid Cl2 (SO2) lines been minimized (reduces quantity of chlorine in lines available for release)?



Are low-pressure alarms and automatic shutoff valves provided on Cl2 (SO2) feed lines?



Are vent-controlled spill collection sumps provided and floors sloped toward sumps for stationary tanks and railcars?



Are vaporizers provided with automatic gas line shutoff valve, downstream pressure reducing valve, gas flow control valve, temperature control system and interlocks to shut down gas flow on low vaporizer temperature, and appropriate alarms in a continuously manned control room?



Do vaporizers have a limited heat input capacity?



Are curbs, sumps, and diking that minimize the surface of potential spills provided for stationary tanks and railcars?



Figure 6-1 Model What-if Questions
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Results
The regulation requires that the PHA address the following topics in concise paragraph form: 

· List of process hazards

· Previous incidents

· Engineering and administrative controls applicable to the hazards

· Consequences of failure

· Facility siting issues

· Human errors

· Possibility of control failure

 

There have been no previous incidents that presented potential danger of an accidental release at the WTP.

Engineering and administrative controls applicable to the hazards (i.e. alarm systems, sensors, etc.) were evaluated.  The treatment buildings are outfitted with chlorine detection systems.  These systems are designed to alarm in the case of a chlorine release.  Chlorine delivery rates to the water are controlled by  valves attached to the chlorine containers.  The valves are operated manually based on results of chlorine testing performed by WTP operators.  No control exists for the valves or injection rates other than human performed adjustment of the injection valve.

The consequences of failure. Should the chlorine detection systems fail to alarm with a release, employees would be able to smell a major chlorine leak in a relatively short time.  This detection would be expected even during a late shift.  A small leak, however, may remain undetected until the next routine facility walkthrough, which occurs approximately every hour.  Failure of the injection valves or piping would cause minimal or no leakage of chlorine since the systems are operated with a normally closed vacuum actuated safety valve into a vacuum system.  Failure of the overhead cranes could cause a catastrophic rupture of a chlorine container if the container were to fall onto the cradle or concrete pad with sufficient force.

Facility siting issues that affect safety or emergency response. Access to the plant can be limited but is usually not.  There is only one point of entry to the plant and the existing gate is usually kept open during the evening and night shifts.  Having only one point of entry limits evacuation and assistance measures if the route were inaccessible for any reason. 

The potential for human error always exists.  The water treatment industry, however, is very mature and conditions for most errors have been eliminated through time.  Training programs, to help minimize mistakes in operating procedures, are addressed in separate sections of this document. 

Very little possibility of control failure exists.  As a compressed liquid, the amount of chlorine that can be injected into the water at any one time is limited.  Normally closed safety valves and injection into a vacuum system are utilized in this process to minimize or eliminate risk of a release due to mechanical/control failure.  If a pressure relief valve on a container failed open, chlorine would be released.  This should trigger the alarm or at worst the operator would detect a chlorine aroma during hourly rounds.   If the pressure relief valve failed closed and pressure built up in the container, the entire container may explode.  The operator would call 911 if a pressure relief valve failed.

Suggestions for further actions
Figure A6-2 Listing of PHA Recommendations




A6.2 RISK ANALYSIS


Section A6-2 consists of a quantitative risk analysis of the potential for spills at the NASEX facility.  The analysis of the oil transfer system was completed in March 1994 in compliance with Environmental requirements in state regulation(s) xxx-xxxD-xxx(xx).  The following information summarizes the contributing factor probability and the severity rating for each NASEX fuel transfer system components.  This summary shows that only the Loop component poses a significant level of risk.  The following variables contributed to rankings: spill size, the quantity of oil capable of reaching Circle Harbor, and the potential for third party damage (i.e., vehicles crashing into the Loop).  Installation of a containment system and/or a traffic barrier would significantly reduce the spill probability and eliminate the risk level ranking.
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Figure A6- 3: Spill Probability Fault Tree
Figure continued on next page.
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Figure A6-3:  Spill Probability Fault Tree (cont.)

Figure continued on next page
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Table A6- 16: Spill Severity for NASEX Oil Transfer System Components

Component
Maximum Probable Spill (gallons)
Quantity Reaching State Waters
Severity Ranking

Marine Terminal
1,675
168
Small

Loop Pump Station
10,500
7,350
Major

Booster 
47,400
11,850
Major

Loading Racks at Fuel Farm 4
400
100
Small

Loading Racks at Fuel Farm 3
200
20
Small

Pipeline Marine Terminal to Loop
5,600
2,800
Minor

Pipeline Loop to Fuel Farms 1 and 2
7,600
2,660
Minor

Auxiliary Pipeline From Fuel Farm 1
18,500
185
Small

Pipeline Loop to Booster Station
40,850
10,200
Major

Pipeline Booster Fuel Farms 3 and 4
35,00
17,500
Major

Table A6- 17:  Frequency Severity Risk Level Ranking Matrix


Severity

Frequency of Occurrence

(Life Cycle)
Catastrophic

>1,000 bbl
Major

190- 1,000 bbl
Minor

10 - 100 bbl
Small

1 - 10 bbl

Frequent
Level 1
Level 2
Level 3
Level 4

Probable





Occasional





Remote


Not Ranked


Improbable





Life Cycle Frequencies
Frequent:           Likely to occur frequently

Probable:           Likely to occur several times

Occasional:        Likely to occur sometime

Remote:             Unlikely to occur

Improbable:       Probability near zero

Table A6- 18:  Risk Level Summary for NASEX
Component
Overall Probability
Spill Severity
Risk Level

Marine Terminal
Probable
Small
Not Ranked

Loop Pump Station
Probable
Major
2

Booster 
Occasional
Major
Not Ranked

Loading Racks at Fuel Farm x
Probable
Small
Not Ranked

Loading Racks at Fuel Farm x
Occasional
Small
Not Ranked

Pipeline Marine Terminal to Loop
Occasional
Minor
Not Ranked

Pipeline Loop to Fuel Farms x and x
Probable
Minor
Not Ranked

Auxiliary Pipeline From Fuel Farm x
Probable
Small
Not Ranked

Pipeline Loop to Booster Station
Occasional
Major
Not Ranked

Pipeline Booster Fuel Farms x and x
Occasional
Major
Not Ranked

A6.3 SECONDARY CONTAINMENT

Table A6-19 identifies secondary containment type and capacities by Tank ID.

Table A6- 19: Secondary Containment
Tank ID
Secondary Containment Type
Secondary Contain​ment Capacity

ARWXX-X
Vault
Less than 110%

TAFDS
Earthern Berm
> 100%

xxxx-x
Concrete Berm
3300 GA

xxxx-x
Concrete Berm
3300 GA

xxxx-x
Concrete Berm
3300 GA

xxxx-x
Concrete Berm
3300 GA

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
DW
—

xxxx-x
DW
—

xxxx-x
No Secondary Containment
—

xxxx-x

> 110%

xxxx-x
STL
> 110%

xxxx-x
STL
> 110%

xxxx-x
No Secondary Containment
—

xxxx-x
Storage Shed
> 110%

xxxx-x
Earthern Berm
> 110%

xxxx-x
Earthern Berm
> 110%

xxxx-x
Earthern Berm
> 110%

xxxx-x
Earthern Berm
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
Structural Control
> 110%

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x



xxxx-x
No Secondary Containment


xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—



10,000 GA

xxxx-x
DW
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x



xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment


xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
Concrete Berm
1,200 GA

xxxx-x
Vault
> 110%

xxxx-x
No Secondary Containment
—

xxxx-x
DW
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x

> 110%

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
Concrete
Less than 110%

xxxx-x
Concrete
Less than 110%

xxxx-x
Concrete
329 GA

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
N/A

xxxx-x
No Secondary Containment
N/A

xxxx-x
No Secondary Containment
N/A

xxxx-x
No Secondary Containment
N/A

xxxx-x
No Secondary Containment
N/A

xxxx-x
No Secondary Containment
N/A

xxxx-x
No Secondary Containment
—

xxxx-x
Concrete Berm
> 110%

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x

> 110%

xxxx-x



xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
DW
—

xxxx-x
DW
—

xxxx-x
DW
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x

—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
No Secondary Containment
—

xxxx-x
DW
—

xxxx-x
DW
—

xxxx-x
No Secondary Containment
—

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
Concrete Berm
> 110%

xxxx-x
DW
—

xxxx-x
Concrete Berm
> 110%

xxxx-x
DW
—

xxxx-x
Concrete Berms
> 110%

xxxx-x
Concrete Berms
> 110%


Table Key:



(1) Assumed 70%, unless otherwise noted.



(2) All bowsers at permanent locations have adequate secondary containment (18 bowsers on base).



(3) Typical generator tank design has adequate secondary containment (21 generator tanks on base).



AST
=
Aboveground Storage Tank



AVGAS
=
Aviation Gas



DW
=
Double-walled



GA
=
Gallons



N/A
=
Not Applicable

RISK MANAGEMENT PLAN

for

CHLORINE

NAVAL AIR STATION

ANYWHERE, EXAMPLE BASE

A6.4 RISK MANAGEMENT PLAN

Annex 6.4 RISK MANAGEMENT PLAN


Annex 6.4  Risk Management 

This section annex discusses the requirements under Section 112(r) of the Clean Air Act found at 40 CFR 68, commonly referred to as the Risk Management (RM) Plan regulation. The section focuses on the four main elements for RM compliance: management, emergency response, prevention, and hazard review. The information is presented for a RM program level 3 chlorine process.  

The intent of this section is to provide information for all RM related information.  Because the RM regulation is an emergency prevention, planning, and response rule, significant overlap with the ICP exists.  For this document, an applicability analysis is presented first, for completeness, followed by information that directly pertains to the ICP and emergency response as Section 6.4.2 “RM Requirements Satisfied by Existing One-Plan Guidance.”  This is presented as either a reference to the relevant ICP section or sections where the RM required information is found, or, information that is unique to the RM regulation is shown in it’s entirety below.  Information that does not pertain directly to the ICP (such as standing operating procedures for operation of the covered process) is presented as Section 6.4.3 “RM Requirements Not Satisfied by Existing One-Plan Guidance”.  These sections primarily incorporate by reference and list the location of documents that meet the requirement.

A6.4.1 Applicability Determination

Prior to fulfilling the requirements of the RM requirements, the NASEX determined what substances were present at the installation in greater than the RM threshold quantities. In accordance with the regulation, all substances over the threshold are considered part of a “covered process”.  The covered process is primarily the regulated unit under rule.  The following sources were used to determine that only chlorine (as the covered substance) at the water treatment plant (as the covered process) is considered as RM eligible.

· TRI information: A crosscheck of all TRI eligible chemicals indicates no TRI chemicals exceed the RM thresholds.  The NASEX Environmental office provided the information. The data included a listing of TRI chemicals for the 1977 reporting year (submitted in 1998).

· SPCC Plan.  The SPCC shows 213 oil and other fuel tanks; however, no tanks have reportable substances.  The SPCC data was contained in a report prepared by <Contractor Inc.>.

· Facility Response Plan.  The NASEX Facility Response Plan (FRP) contained no reportable substances. The report was prepared by <Contractor Inc.> for the environmental office. The Emergency Response Action Plan within the report lists on-scene coordinators, Emergency Notification Phone List, Spill Response Notification Form, Response Equipment List and Location, Response Equipment Testing and deployment, Spill Cleanup Contractors, Immediate Actions and Oil Spill Action Flowchart, and a facility Diagram.  This document demonstrates NASEX’s commitment to respond to an environmental emergency action.

· Personnel Contacted. The air manager at NASEX, has checked with the energy manager, the fire chief, and the water treatment plant.  All have indicated no substances that might exceed the threshold except for the chlorine at the water treatment plant.

· Air Emission Inventory.  The Air Emission Inventory reports emissions by source operation.  This information shows no operations that may contain listed substances except for 11 natural gas boilers.  The natural gas (methane is a listed substance) at the boilers is discussed below.

· EPCRA Tier II Reports.  The EPCRA Tier II reports show only chlorine gas as a potential RM substance. 

· Rockets and Missiles.  Rockets and missiles can contain the listed substances hydrazine and/or nitric acid.  The environmental office has checked as to the possible use of rockets or missiles at the training areas and determined that there is none.

· Clean Air Act Operating Permit.  The Clean Air Act Operating Permit shows no suspect emission sources.

· Natural Gas Distribution. The NASEX Energy Program Manager indicated that NASEX is not responsible for natural gas distribution.  There are regulators at every building and NASEX is only responsible for piping and equipment from the regulator to the burner.  NASEX has no control or responsibility for an above threshold amount of natural gas.

· Water Treatment Plant. The supervisor at the water treatment plant has stated that the facility does use chlorine in one-ton containers.  As such, this process is eligible for the RM compliance requirements. 

A6.4.2 RM Requirements Satisfied by Existing One-Plan Guidance

A6.4.2.1 Hazard Assessment

Offsite Consequence Analysis (OCA): The RM requirement for offsite consequence analysis is performed to determine the impact area and receptors of a large release of the regulated substance.  Two cases are considered in the OCA for each RM regulated process: a worst case and alternative case. Dispersion modeling or tables are used to determine the radius of impact to the substance specific endpoint (defined by the regulation).  The modeling is performed for a worst-case (loss of all contents from a single container in 10 minutes) and alternative-case (based on a more reasonable assumption for a release).  Models or pre-calculated lookup tables must be used to determine both environmental receptors and human populations within a circle centered at the substance location to the RM listed endpoint.  The OCA is an emergency response-planning tool used to provide advance information to responders about the potential damages from a release.  The following describes the procedures and results for determining the worst-case and alternative case discharge scenario.  Maps including the relevant emergency response information are shown in Annex A1.2 FACILITY CLASSIFICATION, PLANNING DISTANCES, AND RESPONSE CAPABILITIES as Figure A-5 for the worst-case release and Figure A-6 for the alternative-case release.   Although worst-case and alternative case scenarios must be generated for all covered processes and substances, not all have to be reported to the EPA.  For this case, in which only chlorine is being considered, only one worst-case and alternative-case must be submitted.


A6.4.2.1.1  Worst-case Scenario for a Chlorine Release.  

In accordance with the RM regulation, the chlorine worst-case release assumes a total release of the entire contents of a single vessel over 10 minutes. For the one-ton cylinders this would correspond to a 2,000 pound release at a rate of 200 pounds per minute.  The EPA has published guidance specifically for chlorine as - RISK MANAGEMENT PROGRAM GUIDANCE FOR WASTEWATER TREATMENT PLANTS; EPA 550-B-98-010; October 1998.  This guidance provides a value of 1.3 miles to the RM listed toxic endpoint of 0.0087 mg/l under the conditions described above.  The EPA specified meteorological conditions shown in Table A6-17 were used.  The EPA recommended LandView III database program was used to determine census data NOTE: The EPA recommends LandView and will accept the results provided from this program.  Using LandView is not, however, mandatory. This program is based on the 1990 census and indicates a population of <1,000> people living within the circle defined by the release.  In addition, the following places where the public might be expected to gather are also within the footprint (Note, a list of places should be provided here).  No environmental receptors were listed on a US Geological Survey map for the footprint. A map of the circle and receptors is shown in Annex A1.2 FACILITY CLASSIFICATION, PLANNING DISTANCES, AND RESPONSE CAPABILITIES as Figure A1-7.

A6.4.2.1.2  Alternative Case Scenario for Chlorine Release.  

For the alternative release scenario analysis, no active or passive mitigation is assumed.  A valve failure on the tank leading to a 5/16” diameter hole will lead to a release rate of 15 pounds per minute.  Using the EPA guidance mentioned above, the listed toxic endpoint of 0.0087 mg/l and meteorological conditions listed in Table A6-17, a distance of 0.35 miles is determined to the toxic endpoint. The LandView III database program was used to determine census data for this condition also.  This program indicates a population of <500> people living within the circle defined by the release.  In addition, the following places where the public might be expected to gather are also within the footprint (Note, a list of places should be provided here).  No environmental receptors were listed on a US Geological Survey map for the footprint. A map of the circle and receptors is shown in Annex A1.2 FACILITY CLASSIFICATION, PLANNING DISTANCES, AND RESPONSE CAPABILITIES as Figure A1-7.

TABLE A6-20.  EPA Required Modeling Parameters for Worst-Case and Alternative-Case Scenarios

Parameter
Worst-Case Value
Alternative Case Value

Wind Speed 
1.5 meters per second unless demonstrated to be higher
Typical wind speed for installation

Atmospheric Stability Class 
F unless demonstrated to be more unstable
Typical stability for installation

Ambient temperature 
Highest daily for past three years 

or default to 25  C if using EPA guidance
Typical temperature for installation

Humidity 
Average humidity for past three years or default to 50% if using EPA guidance
Typical humidity for installation

Height of Release
Ground Level (0 feet)
Based on release scenario

Surface Roughness
Urban or rural, based on local conditions.  Note, for shore activities, both may be appropriate.
Urban or rural, based on local conditions.  Note, for shore activities both may be appropriate.

Gas Density
Dense or buoyant
Dense or buoyant

Substance Release Temperature
Substance temperature at highest daily max for last three years except for gases liquefied by refrigeration.
Process or ambient temperature, whatever is appropriate for the scenario.

A6.4.2.1.3  Five-year Accident History
The RM regulation requires reporting of any accidents that occur from covered processes that resulted in deaths, injuries, or significant property damage on site, or known offsite deaths, injuries, evacuations, sheltering in place, property damage, or environmental damage.  The information required is described in Annex 11.1.1.  During the last five years, there have been no accidents at NASEX.  These are described on the RM Accident Report form shown as Figure A6-4


Figure A6-4  Model Accident Record Form

A6.4.2.2 Prevention Program   

A6.4.2.2.1 Process Hazard Analysis

In accordance with the RM regulation, a Process Hazard Analysis (PHA) has been performed for the chlorination process.  The PHA was performed by <Contractor Inc.> on <date>.  The formal PHA is found in Annex A6.1.4 Process Hazard Analysis. In accordance with the RM regulation, the PHA is appropriate to the complexity of the process and uses the What-if/Checklist method.  NOTE: See 40 CFR 68.67(b) for a list of PHA methods allowed to  be used.  PHA’s completed to comply with occupational health and safety requirements of 29 CFR 1910.119(e) are also acceptable as initial PHAs.  The PHA complies with 40 CFR 68.67(c) and (d).  The Management Team (See Management Program section below) created to oversee emergency response and environmental activities at NASEX have addressed the listed recommendations from the PHA, reproduced as Figure  A6-5.  The RM Program Coordinator maintains their status report of actions to be taken, timeline, status, and communication to employees associated with the process.


Figure A6-5 Listing of PHA Recommendations


A6.4.2.2.2 Incident Investigation


Incident investigations are required in accordance with 40 CFR 68.81.  The requirements for the investigation itself are addressed in Annex 11, paragraph A11.1. Additional requirements include;

· that a system be established to promptly address the findings and recommendations from the incident investigation report,

· that resolutions and corrective actions be documented and,

· that the results of the incident investigation report are shared with all effected personnel associated with the process.

· The investigation is performed under the authority of the RM Team as is shown in the Management Program section of this Annex.  The incident investigation paragraph of the RM Team charter establishes this system and provides for the above requirements.

A6.4.2.2.2 Training

The RM regulation requires that all employees be trained to operate the process.  Training procedures as defined by the RM regulation are found at Annex A12.3.5.  This includes requirements for initial and refresher training as well as documentation of training.


ANNEX 6: A6.4.2.3 Emergency Response Program
A6.4.2.3.1 Procedures for informing the public and local emergency response agencies about accidental releases.  

The ICP contains procedures for notification.  The core plan requires notification of Federal, state, and local emergency response organizations and key installation response personnel to include the public affairs officer.  These procedures and contact information is found in Section 2 of the Core Plan.  Section 2.5.7.1 addresses reporting to the National Response Center, 2.5.7.2 lists required notifications, and 2.5.7.3 lists community notifications. In addition to public emergency notification, the ICP does provide for notification of the media and interested state and local information in 2.5.6.3, the Information/Liaison Officer Checklist.

A6.4.2.3.2 Documentation of proper first aid and emergency medical treatment.  

Annex 4, Command Staff Information, includes the following major subsections; Site-specific Health and Safety Plan, Medical Actions during Spill Response, Secondary Health Hazards and Physical Hazards, and Safety and Health Program Responsibilities.  This Annex also includes Material Safety Data Sheets, secondary chemical hazards, and general physical hazards.

A6.4.2.3.3 Procedures and measures for emergency response.  

The core plan itself lists the procedures and measures for emergency response in checklist format.  Provisions for type of spill and equipment are also delineated.

A6.4.2.3.4 Procedures for use of emergency response equipment.  

The core plan discusses types of emergency response equipment and deployment.  Decisions concerning equipment to be called, or contractor support if necessary are also included.  Equipment resources are listed in detail in Annex 5 of the ICP

A6.4.2.3.5 Training for all employees in relevant procedures.  

Training, drills, and exercises are discussed in Annex 12 of the ICP.  Included in this Annex are provisions for the personnel training requirements, responsibilities, training guidelines, drills and exercise schedule and other relevant training information.

A6.4.2.3.6 Procedures to review and update emergency response plan.  

Plan review and modification is discussed in Annex 13.  As required in the RM regulation, this Annex does acknowledge that the plan will be reviewed and modified if significant installation changes occur.

A6.1 A6.4.3 RM Requirements Not Satisfied by Existing One-Plan Guidance 

A6.4.3.1 Management Program
To implement the requirements of 68.15, Management, a committee has been established at the direction of the Commander.  The Risk Management (RM) Committee implements the Clean Air Act Section 112(r) requirements.  The RM Committee serves to ensure that regulated processes handling any listed substance, are responsible for designing and maintaining a safe plant, identifying hazards, and minimizing the consequences of accidental chemical releases.  Membership to the Committee includes all directorates with a participatory interest in Risk Management issues.  The charter for the committee defines membership and responsibilities and shown as Figure A6-6.

Risk Management Plan Committee Charter
Figure A6-6

STATEMENT OF POLICY

1.  Purpose.


a.  NASEX considers employee and public safety to be important factors in the daily operation of the installation.  NASEX  is committed to initiating and maintaining safety and health programs which comply  with all relevant requirements.  The Risk Management (RM) Committee implements the Clean Air Act Section 112(r) requirements.  The RM Committee serves to ensure that regulated processes handling any listed substance, are responsible for designing and maintaining a safe plant, identifying hazards, and minimizing the consequences of accidental chemical releases.  This will be done by administering a comprehensive risk management program as required by the regulation.  


b.  The RM Committee will also ensure compliance with other accidental release regulations that EPA may adopt.

2.  Membership and Functions.


a.  The RM Committee is comprised of individuals responsible for reviewing, implementing, and solving operational safety issues.  The RM Committee has cross-sectional representation from each directorate with a participatory interest in safety issues.


b.  The RM Committee convenes quarterly, or more frequently at the call of the chairperson.


c.  The RM Committee must report the essentials of all discussions to the EQCC not less than yearly.

3.  Responsibilities.


a.  Chairperson.  The chairperson of the RM Committee is the Chief of the Environmental Office (ENVO).  This position will have the overall responsibility for development, implementation, and integration of NASEX Risk Management Program. 


b.  Environmental Office (ENVO).  The ENVO at NASEX is responsible for overall implementation of NASEX Risk Management Program.  The ENVO will coordinate issues with the EQCC.  Compilation of the Risk Management Plan elements and the generation and submission of the RM Plan to the EPA will also be the responsibility of the ENVO.


c.  Safety Office (SO).  The  will be responsible for carrying out and implementing the Section 112(r) Prevention Program requirements.  The EPA regulation adopts the OSHA Process Safety Management (PSM) standard for the prevention program.  NASEX is subject to the OSHA PSM.  The SO will carry out the requirements of this rule and report results to the RM Committee chairperson.


d.  Fire Department (FD).  The  FD is responsible for implementation of the emergency response program.


e.  Water Plant (WP).  The WP is responsible for the operation and maintenance of the both water treatment plants.  The WP will coordinate and execute many of the efforts required at the process level by the SO and ENVO.


f.  Staff Judge Advocate (SJA).  The SJA office will review and have approval authority for Section 112(r) compliance documentation.

  
g.  Public Affairs Office (PAO).  The PAO office will ensure that communication with the public is maintained in a knowledgeable and professional manner.


h.  Provost Marshal (PM).  The PM will be responsible for the physical security of the processes that must comply with the Section 112(r) rule.


i.  Preventive Medicine (PrevMed). The PrevMed office will review human health issues, which include medical management, first aid, and effects of exposure to toxic and flammable substances and  will delineate procedures for downwind monitoring, establishing parameters, and collecting meteorological data.

4.  Elements of the RM Committee include the following:


a.  Reviewing and documenting  NASEX RM chemicals, processes, and equipment.


b.  Prepare detailed process hazard analysis to identify hazards, assess the likelihood of accidental releases, and evaluate the consequences of such releases.


c.  Develop standard operating procedures.


d.  Assure training of employees.


e.  Manage changes in operations that may impact the safety of the system.


f.  Review before initial start-up of a process and before start-up following a modification of a process.


g.  Investigate and document accidents.


h.  Perform required audits to ensure that procedures and practices are being followed. 

A6.4.3.2 Prevention Program Elements Not Covered by ICP
Process safety information must be compiled and made available to the employees of the process.  This compilation can be found in the Risk Management report, a copy of which is maintained at all covered processes.  The Safety information is divided into three parts, information pertaining to the hazards of the substance, information pertaining to the technology of the process, and information pertaining to the equipment in the process.  All of this information is found in the Risk Management report maintained at each covered process.

Requirements for Process Safety Information

Hazards of the Regulated Substance
  Substance’s Toxicity 
  Permissible Exposure Limits
  Physical Data
  Reactivity Data
  Corrosivity Data
  Thermal and Chemical Stability Data
  Effects of Inadvertent Mixing 

Technology of the Process 
  Technology Information 
  Process Chemistry
  Inventory Information
  Safe Operating Limits and Consequences of Deviation


Process Equipment Description and Materials of Construction
  P&ID’s
  Electrical Classification
  Relief System Design
  Ventilation System Design
  Design Codes and Standards
  Material and Energy Balances
  Safety System Information
  Documentation

A6.4.3.2.1 Process Safety Information

Three sets of information are required to be maintained in accordance with the RM regulation for process safety information.  The EPA requires that the hazards of the regulated substance be known to all employees operating the process.  The EPA acknowledges that MSDS sheets are acceptable for meeting this requirement.  The chlorine MSDS is found at the WTP and Section A4.6 of this ICP.  The technology of the process also must be known.  NASEX did not prepare a separate report for this since operation of water treatment plants is described in many standard educational and training texts.  Copies of these texts are maintained at the water treatment plant.  The final set of information required is process equipment description and materials of construction.  This information is maintained at the water treatment plant via construction drawings, vendor literature, and inspection reports.

Written procedures must be documented which provide clear instructions for safely operating each covered process. These should be consistent with the information contained in the process safety section of the report. These operating procedures should be readily accessible to employees working at and around the process. Safe work practices must also be implemented for employees and contractor employees in order to control hazards. These include lockout/tagout, confined space entry, opening process equipment or piping, and control over entrance into a facility by regular employees, maintenance, contractor, laboratory, or other support personnel.

Requirements for Operating Procedures

Steps for each operating phase
    Initial startup
    Normal operations
    Temporary operations
    Emergency shutdown 
        Conditions under which emergency shutdown is required
        Assignment of shutdown responsibility to qualified operators 

    Emergency operations
    Normal shutdown
    Startup following a turnaround
Operating limits
Consequences of deviation and steps to prevent or correct 
Safety and health considerations
Safety systems and their functions

A6.4.3.2.2 Operating Procedures

Complete Standing Operating Procedures are found at the water treatment plant.  These procedures dictate plant operation under all scenarios required in the RM regulation.  The SOP’s were developed with employee input and consensus and are, in part, based on the O&M manuals associated with the equipment at the plant.

A6.4.3.2.3 Mechanical Integrity

This section applies to all process pressure vessels and storage tanks, piping systems and components (including valves), relief devices and vent systems, emergency shutdown systems, controls (monitoring devices, sensors, alarms, interlocks, etc.), and pumps. The following requirements apply to ensure sound mechanical integrity in all processes.


Requirements for Mechanical Integrity


    Written maintenance procedures
Maintenance training
Equipment inspection and testing  
    Description of the inspection or test
    Equipment description including serial number 
    Date of the inspection or test
    Name of the employee who performed the service
    Results of the inspection or test
Equipment deficiencies
Quality assurance

The NASEX water treatment plant maintains a mechanical integrity program through the SOP’s for the process.  Inspection, maintenance and testing is performed based on the vendors recommendations in the original equipment O&M manuals.  A copy of the Inspection, maintenance and testing schedule is available at the water treatment plant.


A6.4.3.2.4 Compliance Audit

The NASEX performs compliance audits in accordance with the management plan.  The charter for the Risk Management Committee details responsibilities for this function.

A6.4.3.2.5 Management of Change


Reviewing changes to the water treatment plant to determine operational safety is a function of the RM Committee.  The charter details responsibilities for this function that is initiated at the water treatment plant itself and then approved by the committee.  Minutes of the Committee contain records of approvals of changes.

A6.4.3.2.6 Pre-startup Review
Reviewing startups to the water treatment plant to determine operational safety is a function of the RM Committee.  The charter details responsibilities for this function that is initiated at the water treatment plant itself and then approved by the committee.  Minutes of the Committee contain records of approvals of changes.

A6.4.3.2.7 Contractors
Requirements concerning notification to contractors and contractor responsibilities to NASEX WTP personnel is handled through the contracting department at NASEX.  The WTP personnel are responsible for coordinating the requirements with contracting during bid request and with the contractors on-site.  Figure A6-7 shows a checklist used at the WTP for contractor operations.

Figure A6-7 Model Contractor Activities Checklist

NASEX Drinking Water Plant Contractor Activities Checklist

Work to be Performed  ________________________________ 
Approximate Dates of Work  ______________________________
Contractor Name ______________________________

Contracting:



_____ Contract office has been informed of hazards (e.  g.  , this plan) for bid.  



_____ Contractor can ensure that each employee is trained and training is documented.  


Work Performance Period

      _____ In-brief with Fort Bragg and Contractor personnel has occurred and discussed the process

                 hazards, responsibilities, operating procedures, and emergency response plan.  


_____ Practices to control contractors’ entrance, presence, and exit have been implemented.  


_____ Keep records of work related injuries or illnesses.  


_____ Contractor has informed the Fort Bragg of hazards found or created by work (if any).  


Contract Completion


_____ Evaluate contractor performance and maintain record of evaluation


A6.4.3.2.8 Employee Participation

The NASEX has consulted with employees during the conduct and development of PHAs and of other elements covered in the Prevention Program. This information is available to employees in accordance with the Employee Participation Plan, shown in Figure A6-8. 

Figure A6-8 NASEX Employee Participation Plan

A6.4.3.2.9 Hot Work Permits

The NASEX issues hot work permits for any hot work operations, such as welding, conducted on or near a covered process.  Issuing hot work permits is performed by the Fire Department in accordance with OSHA regulations at 29 CFR 1910.252.  The RM regulation adopted the OSHA language exactly with the single exception of changing OSHA’s term “employer” with EPA’s term “owner/operator”.

A6.5
 WORST CASE DISCHARGE SCENARIO

This section describes NASEX’s worst case discharge scenario.  

Table A6- 21:  Worst Case Discharge Scenario 

POTENTIAL SPILL VOLUME (gal): 132,356
TYPE OF OIL: JP5
POTENTIAL FOR SPILL:

POTENTIAL SPILL CAUSES
Ruptured flange at fuel pier

POSSIBLE CHAIN REACTION OF FAILURES


TIME AND LOCATION OF MATERIAL SPILLED
Bravo Base fuel pier

CLIMATIC AND HYDROGRAPHIC CONDITIONS
Clear, 38º F, wind NNE, 5 knots gusting to 8 knots, seas 1 foot, slack tide, unlimited visibility

SPILL PATHWAYS WITHIN 72 HOURS AND LIKELIHOOD OF SPILL TRAVELING OFFSITE
Spill travels to and enters Circle Harbor  (see Figure A6-2 for 72-Hour estimated oil movement trajectory and likely shoreline contact points)

POTENTIAL RECEIVING NAVIGABLE WATERS
Circle Harbor

PROXIMITY OF FISH AND WILDLIFE AND SENSITIVE ENVIRONMENTS/RESOURCES INCLUDING DRINKING WATER INTAKES
Adjacent to Circle Harbor, including Harbor Seal Rock

SCENARIO TIMELINE

17 February
0200: A flange at the Fuel Pier ruptures and goes undetected.

0500: Security on patrol in the area notices a fuel smell in the air. Security notifies the CDO and the Fire Dept.

0504: Recall initiated, Fire Dept. on scene. Fire Chief assumes the OSOT, sets up command post at the Bravo Base fire house, and initiates spill plan procedures. Communications is set on the Fire Dept. frequency. Reports from the scene state that fuel has stopped flowing from the flange. Facility IC is notified, and classifies the release as a "MAJOR SPILL". Fire Chief orders 2,000 feet of boom deployed to encircle spill area and containment placed around the flange (1 hour, 2 hour benchmark).

0524: Facility IC arrives, establishes ICS, gets briefed by the Fire Chief on actions taken, spill amount, communication system.

0544: Facility IC orders Operations (Ops) Chief to deploy vacuum truck and small skimmer to aid in recovery of release. Pads placed in containment area, sorbent rolls placed on the beach, pillows placed in pockets of JP-5 between the rocks.

0549: ENV notifies NRC, COMNAVBASE, EPA, Environmental, and sends Navy OPREP 3 report. Requests support from all Navy activities and area response contracts.

0550: Facility IC has been given estimate of 132,356 gallons release.

0553: Facility IC notifies NOSC to activate spill recovery contract.

0600: Containment and pickup of oily water begin and will continue throughout the day. Winds calm.

0900: Spill response managers arrive on the scene. PAO and Legal Officer also arrive. Environmental, Wildlife, USCG, NAS Industrial Hygienist arrive on scene.

0905: (Daily Brief) Spill response managers and outside agencies conduct first safety and management briefing to discuss safety and establish cleanup strategies. Spill still contained.

0925: Facility IC orders secondary boom placed and anchored out from primary for secondary containment prior to flood tide.

0930: Large skimmer and 2 utility boats from NSB Bangor arrive on scene and begin enhanced skimming operations in affected areas. SAR Helo called to provide surveillance. Oily waste collected from skimmers will be transported to Fuel Farm #1, Tank # 224 via BOSC vacuum truck for interim holding (approximate capacity 250,000 gallons).

1100: Additional personnel from various commands to assist in redeployment of boom, pads, etc. as directed. PAO conducts press conference at main gate, ensuring the public and community that cleanup efforts are going smoothly and should be completed in a timely manner. Approximately 13,500 gallons have been recovered (6 hour benchmark). 
Continued on next page

1300: Facility IC directs Ops Chief to boom and set anchors at sensitive areas within Circle Harbor including Harbor Seal rock. The tide gate at the estuary is closed.

1500: Release has not exhibited movement/entrainment. Weather forecast appears favorable for next 72 hours. Ops Chief has directed personnel to form shifts after 2000.

1700: Approximately 20,000 gallons recovered (12 hour benchmark).

18 February
0600: (Daily Brief) Response managers, outside activities, and all cleanup personnel meet for safety brief, set strategies for continued cleanup operations. Spill response teams continue cleanup operations and monitoring of spill trajectories utilizing spill utility boats and SAR Helo as necessary. Safety Coordinator prepares daily safety and health plan and continues to monitor personnel on a regular basis. NASEX wildlife biologists are working with Anystate Department of Fish and Wildlife to move birds away from the release area, 2 oiled surf scooters were found and reported to Anystate Department of Fish and Wildlife which assisted NASEX wildlife biologists in treatment of wildlife. PAO conducts press conference at main gate ensuring public safety and cleanup efforts should be completed in 2-4 days.

0900: Cleanup efforts continue to go smoothly. Approximately 26,500 gallons recovered (24 hour benchmark).

2000: Cleanup operations slow for the evening with no significant change in weather or oil movement. Personnel continue to be monitored with some signs of fatigue but continuous monitoring shows the cleanup activity has not adversely affected anyone. Night shift assumes duties and primarily watches for boom breakage and entrainment when possible. 

19 February
0600: (Daily Brief) Response managers, outside agencies and cleanup personnel meet and discuss safety and health plan, strategy for cleanup operations. Monitoring continues.

0630: PAO holds press conference with media. Approximately 20,000 gallons recovered.

1500: 34,000 gallons recovered (48 hour benchmark). 

This cycle will continue for approximately 3 days until all contaminants have been recovered or cleaned up. All managers and agencies were satisfied by the Navy's cleanup efforts. Estimated amount recovered, 100,000 gallons. The only beach needing remediation was adjacent to the Fuel Pier. All fueling operations have been secured until further notice. The majority of the oily waste will be recycled back into a reusable product. Waste oil to be used for on-site boiler fuel.

23 February
Facility IC calls a debriefing of all spill response managers, outside agencies, federal, state, and local agencies involved.

Table A6-22 identifies environmental conditions specific to the NASEX AOR.  These conditions may complicate a spill response.

Table A6- 22:  Weather And Aquatic Conditions Impacting Spill Response
Condition
Limitations

Predominant Winds
Southwest wind between September and April at average veloci​ty of 9 knots.  Between March and August, wind comes from the west.  

Hurri​canes/Storms


Severe weather is rare but does occur.  Fall and winter storms can bring heavy rain and strong winds.

Temperature Range


Average daily temperature is 49.7°F.  Average daily low is 41.3°F, average daily high is 58.1°F.

Other Conditions and Limitations:
From late summer through early winter, fog is present during late evening through mid-morning hours.  Visibility can be severely limited.


Figure A6-9

Seventy-two Hour Estimated Oil Movement Trajectory

A6.6
FACILITY REPORTABLE OIL SPILL HISTORY
NASEX needs to provide total oil storage capacity of the tank(s) or impoundments from which the material discharged.

Table A6-23 lists NASEX’s known or reasonably identifiable history of discharges reportable under 40 CFR 110.

Table A6- 23: Facility Oil Spill History
DATE:

11/05/90
LOCATION:

On flightline near

Hangar 6
PRODUCT:

JP-5
SPILL VOLUME

(gal):

425
SPILL VOLUME INTO NAVIGABLE WATER (gal):

Unknown

CAUSE/ACTIONS

Cause: Spill occurred while fueling plane.

Effectiveness and Capacity of Secondary Containment: Not Applicable

Detection: Not Applicable

Effectiveness Of Monitoring Equipment: Not Applicable

Recovery & Cleanup Actions: Unknown

Corrections To Prevent Reoccurrence: Unknown

Enforcement Action: Unknown

DATE:

03/25/93
LOCATION:

Bravo Base Marine
PRODUCT:

Diesel
SPILL VOLUME

(gal):

40 - 50
SPILL VOLUME INTO NAVIGABLE WATER

(gal):

40 - 50

CAUSE/ACTIONS

Cause: Bilge of private vessel was being pumped unmonitored. Fuel had leaked to bilge and was pumped overboard.

Effectiveness and Capacity of Secondary Containment: Majority of spill contained.

Detection: Bright color bands visible in water.

Effectiveness Of Monitoring Equipment: No monitoring equipment used.

Recovery & Cleanup Actions: Boom placed to contain spread of oil. Oil recovered using absorbent pads. Water spray used to herd remaining oil into boom and assist in volatilization.

Corrections To Prevent Reoccurrence: Unknown

Enforcement Action: Unknown

DATE:

0/8/11/93
LOCATION:

Bravo Base Fuel Pier
PRODUCT:

30-W Motor Oil
SPILL VOLUME

(gal):

8 - 10 oz.
SPILL VOLUME INTO NAVIGABLE WATER

(gal):

8 - 10 oz.

CAUSE/ACTIONS

Cause: Unknown.

Effectiveness and Capacity of Secondary Containment: Unknown

Detection: Dull color bands visible in water.

Effectiveness Of Monitoring Equipment: Not Applicable

Recovery & Cleanup Actions: Boom used to contain spread. Oil recovered using sorbent pads. Volatilization.

Corrections To Prevent Reoccurrence: Unknown

Enforcement Action: Unknown
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The NASEX, which was used as a prototype for the development of this Guide, does NOT meet the applicability of the Clean Air Act Section 112(r) Risk Management (RM) regulation.  In order to provide guidance for Navy activities that do meet the RM requirements, THIS IS A FICTIONAL SCENARIO of a process using regulated substances above the applicable threshold.  The information provided below explains what the individual requirements would be and how they interface with the ICP. It is anticipated that by following the outline presented here, the installation would be expected to have documented all RM requirements and a separate RM report would not be necessary.  





The EPA has three program levels to reflect different levels of stringency.  The program level 1 RM requirements are the least stringent and primarily apply where there is no impact on a public receptor.  Program level 2 is more stringent than program level 1 but less stringent than program level 3.  It differs from program level 3 only in the prevention program requirements.  For a program level 3 covered process, the EPA essentially adopted the Occupational Safety and Health Act Standard 1910.119, commonly referred to as the Process Safety Management Standard as the prevention program.  Program level 2 contains less stringent prevention program requirements, however, they are still based on the OSHA PSM.  








Requirements for Alternative or Worst Case Release Scenario Analysis





Define alternative or worst-case


Define alternative or worst-case event�Define endpoint�Define meteorological conditions �Define quantities released


Select scenario for RM submission


Calculate release rate


Determine distance to endpoint


Flammables�Toxic chemicals


Results


Distance to endpoint�Population affected�Public receptors�Environmental receptors





The two paragraphs following this box demonstrate how to incorporate the above information into the ICP.  Note that the actual map drawn using the RM modeling is referenced to Section XXXX. Although the RM submission to EPA does not require that all worst-case and alternative-case scenarios be submitted, in most cases, all scenarios must be run.  It is recommended that installations include all scenarios in this section of the Annex.





The installation should have a compendium of all accidents that have occurred that meets the above stated conditions.  For most installations, this will be zero.  The RM Accident Report Form shown below is not required by the EPA and is presented in this format as a convenience. 








Risk Management Plan Accident Report





Process _______________________________





Release Date____________________________  Time_________________________�


Approximate Duration of the Release________________________________________�


Chemical(s) released_____________________________________________________��Estimated quantity released in pounds_______________________________________��Type of release event and its source________________________________________�_____________________________________________________________________�_____________________________________________________________________�_____________________________________________________________________��Weather conditions, if known ______________________________________________�_____________________________________________________________________��Onsite impacts _________________________________________________________�_____________________________________________________________________�_____________________________________________________________________�_____________________________________________________________________��Known off site impacts ___________________________________________________�_____________________________________________________________________�_____________________________________________________________________�_____________________________________________________________________��Initiating event and contributing factors, if known _______________________________�_____________________________________________________________________�_____________________________________________________________________��Which off site responders were notified, if known _______________________________�_____________________________________________________________________��Operational or process changes that resulted from investigation of the release_________�_____________________________________________________________________�_____________________________________________________________________�_____________________________________________________________________�





A team must perform the Process Hazard Analysis (PHA) with expertise in engineering and process operations. At least one member of the team must have experience and knowledge specific to the process being evaluated.  Also, one member of the team must be familiar with the PHA methodology being used (see 40 CFR 68.67(d)).  It is recommended that the PHA be a separate report from the RM documentation and subsequently presented in this document as a separate report.  This should be inserted into Section A6.1.4 (A6.1 is for Hazard Identification).  The PHA report generated for this guidance shows a checklist type set of questions for a chlorine water treatment system.  These questions were taken from the EPA guidance on the Risk Management regulation for Wastewater Treatment Plants.  





The reason that the status report noted in the paragraph following this box is incorporated by reference rather than including it here is because the status report is dynamic and changes as actions are completed, new items found, etc.  The PHA itself and the recommendations are only updated every 5 years and thus are included in the ICP.








Requirements for Program Level 3 Process Hazard Analysis





PHA method used (e.g., what-if analysis, checklist, what-if/checklist, HAZOP study, Failure Mode and Effects Analysis (FMEA), Fault Tree analysis (FTA)).  The What-If/Checklist is the method used in this guide as an example.  The user of this guide should use the method that is more appropriate to the specific situation.


PHA team


Content of a PHA


Process hazards


Previous incidents


Engineering and administrative controls 


Consequences of failure 


Facility siting issues


Human errors


Control failure 


PHA Update and revalidation


PHA Documentation system


Findings and recommendations 	


Resolution measures 


Future actions 


Actions communicated to employees





The following recommendations are made from the result of the Process Hazard Analysis performed at the NASEX water treatment plant and sewage treatment plant.  The list of recommendations has been divided into 4 priority levels for convenience.  The priority levels are suggestions only and should not replace the considered judgement of NASEX personnel. 





Recommended PHA actions to consider:





Highest Priority





1.  The vacuum regulator control unit is the most critical piece of process equipment.  No downstream failure will cause a release provided this unit operates properly.  Review all service, maintenance and replacement procedures for the VRCU and verify that they are being followed.





2.  Relocate the generator and fuel tank at the STP.  Alternatively, install blast and fire protection around the generator or cylinders.





3.  Install automatic notification of chlorine alarm system to the fire department.





High Priority





4.  Secure chlorine storage and use areas.





5.  Interlock the chlorine room ventilation system with the chlorine alarm.  Outside experience shows that when a chlorine alarm activates, operators assume the alarm has failed and will enter the chlorine area unprepared.





Medium Priority





6.  Consider a chlorine safety campaign for all residents and employees.  This could be as simple as a fact sheet explaining the hazards, warning system, and response to an emergency. 





7.  Verify procedures to keep the wrench on the chlorine cylinder as long as the valve is open.





8.  Have clear, easy-to-read instructions for turning off the chlorine cylinder valve posted near the cylinder.  The instructions should be simple enough that an emergency responder can follow them in a release situation.





9.  Update testing, maintenance, and inspection procedures.





10.  Interlock the treatment plant building ventilation systems (as compared to the chlorine room ventilation system in recommendation #5, above) with the chlorine alarms or instruct personnel in closing outside ventilation in the case of a release of chlorine.





11.  Institute procedures to train for a chlorine leak with the fire department and chlorine supplier.





12.  Escape routes and assembly points should be defined and posted.





13.  Schedule electrical, fire department, and mechanical inspections yearly.





14.  Prepare emergency plans for operators to carryout if response is delayed.  This includes notification of affected residents.





Low Priority





15.  Consider mechanical inspection of chlorine cylinder cradles.  Also, modify procedures to include visual inspection of cradles on cylinder change out.





16.  Send the fire department a layout of the chlorine room areas and plant layout showing all access and egress routes.


Continued on next page








17.  Plant managers should have a feeling for the morale of employees.  Procedures should be established to address issues with personnel. 





18.  Supervisors should be trained to recognize substance abuse or stress in employees.





19.  Incorporate procedures to have operators visually inspect the delivery truck and vendor procedures when chlorine is delivered.  Operators should have a mechanism to report concerns.





20.  Have employees empowered to review and comment on all standing operating procedures.





21.  Schedule and test all emergency lighting in the chlorine area.





22.  Institute a formal anonymous suggestion system with follow-up by the manager.





In addition to the above report, the following must be addressed by the installation.  A team, as described above, must update and revalidate the PHA every five years.  This is to ensure that the analysis is consistent with the current process.  The updated and revalidated PHA’s that comply with 29 CFR 1910.119(e) are acceptable.  All updates must be retained for the life of the process.





The PHA documentation system.  The installation must provide a documentation system which is retained for the life of the process and which assures the following:  





Findings and recommendations are promptly addressed. 





Resolution measures are recorded. 





Future actions are documented and a written schedule for expedient completion of the actions is developed.





Actions are communicated to those employees who may take part in, or be affected by these actions or recommendations. 





The Risk Management Committee (see Management Section) maintains the PHA team findings and responsibility for addressing them.  This group is responsible for addressing all of the above items.


�






The following recommendations are made from the result of the Process Hazard Analysis performed at the NASEX water treatment plant and sewage treatment plant.  The list of recommendations has been divided into 4 priority levels for convenience.  The priority levels are suggestions only and should not replace the considered judgement of NASEX personnel. 





Recommended PHA actions to consider:





Highest Priority





1.  The vacuum regulator control unit is the most critical piece of process equipment.  No downstream failure will cause a release provided this unit operates properly.  Review all service, maintenance and replacement procedures for the VRCU and verify that they are being followed.





2.  Relocate the generator and fuel tank at the STP.  Alternatively, install blast and fire protection around the generator or cylinders.





3.  Install automatic notification of chlorine alarm system to the fire department.





High Priority





4.  Secure chlorine storage and use areas.





5.  Interlock the chlorine room ventilation system with the chlorine alarm.  Outside experience shows that when a chlorine alarm activates, operators assume the alarm has failed and will enter the chlorine area unprepared.





Medium Priority





6.  Consider a chlorine safety campaign for all residents and employees.  This could be as simple as a fact sheet explaining the hazards, warning system, and response to an emergency. 





7.  Verify procedures to keep the wrench on the chlorine cylinder as long as the valve is open.





8.  Have clear, easy-to-read instructions for turning off the chlorine cylinder valve posted near the cylinder.  The instructions should be simple enough that an emergency responder can follow them in a release situation.





9.  Update testing, maintenance, and inspection procedures.





10.  Interlock the treatment plant building ventilation systems (as compared to the chlorine room ventilation system in recommendation #5, above) with the chlorine alarms or instruct personnel in closing outside ventilation in the case of a release of chlorine.





11.  Institute procedures to train for a chlorine leak with the fire department and chlorine supplier.





12.  Escape routes and assembly points should be defined and posted.





13.  Schedule electrical, fire department, and mechanical inspections yearly.





14.  Prepare emergency plans for operators to carryout if response is delayed.  This includes notification of affected residents.





Low Priority





15.  Consider mechanical inspection of chlorine cylinder cradles.  Also, modify procedures to include visual inspection of cradles on cylinder change out.





16.  Send the fire department a layout of the chlorine room areas and plant layout showing all access and egress routes.





17.  Plant managers should have a feeling for the morale of employees.  Procedures should be established to address issues with personnel. 





18.  Supervisors should be trained to recognize substance abuse or stress in employees.





19.  Incorporate procedures to have operators visually inspect the delivery truck and vendor procedures when chlorine is delivered.  Operators should have a mechanism to report concerns.





20.  Have employees empowered to review and comment on all standing operating procedures.





21.  Schedule and test all emergency lighting in the chlorine area.





22.  Institute a formal anonymous suggestion system with follow-up by the manager.





A list of process hazards would be inserted here.  These are generated from the results of the What-if/Checklist responses.





What-if Questions (Continued)





Tank Trucks





What if the liquid hose leaks or ruptures?


What if the vapor return hose leaks or ruptures?


What if the truck moves?


What if the mass of Cl2 (SO2) in the truck exceeds the capacity of the tank?


What if the Cl2 tank truck is connected to an SO2 vessel (or vice versa)?


What if there is something other than Cl2 (or SO2) in the truck?


What if there is a fire under or near the truck?


What if the truck collides with pipework or a building housing Cl2 (SO2) storage vessels?





Railcars





What if the liquid hose leaks or ruptures?


What if the padding air is moist?


What if the padding air hose ruptures?


What if the railcar moves?


What if the relief valve lifts below the set pressure?


What if there is a fire under or near the truck?


What if there is a fire on or near the railcar?





General Questions





What if the ambient temperature is abnormally high?


What if the ambient temperature is abnormally low?


What if there is a hurricane?


What if there is a tornado?


What if there is flooding?


What if there is a heavy snowfall?


What if there is an earthquake?


What if there is a tidal wave?


What if there is a failure of electric power?








What-if Questions





Movement of 1-Ton Cl2 (SO2) Cylinders





What if the cylinder is dropped from the lifting apparatus?


What if the truck rolls forward or backward?


What if a cylinder rolls and drops from the truck?


What if the cylinder swings while being lifted?


What if the Cl2 (SO2) container is not empty when removed from service?


What if the automatic container switchover system fails?


What if a Cl2 (SO2) cylinder is delivered instead of SO2 (Cl2 )


What if the cylinder is not in good condition?





Ton Cylinders on Trunnion, including pigtails, (subheader lines) to Main Header Lines





What if pigtails rupture while connected on-line?


What if pigtail connections open or leak when pressure is applied?


What if something is dropped onto cylinder or connection?


What if cracks develop in the ton cylinder flexible connection?


What if liquid Cl2 (SO2) is withdrawn through the vapor lines from the ton cylinder?


What if the cylinder valve cannot be closed during an emergency?


What if there are pinholes or small leaks at the fusible plugs?


What if ton cylinder ends change shape from concave to convex?


What if liquid is trapped between two closed valves and the temperature rises?


What if there is a fire near the cylinders?


What if the operator leaves the valve open and disconnects the pigtail?


What if water enters the system?





Cl2 (SO2) Headers in the Chlorination (Sulfonation) Room





What if the pressure relief valve sticks open?


What if a valve leaks?


What if there is inadequate flow in the gas line (e.g., filter clogged)?





Evaporators





What if there is overpressure in the evaporator?


What if there is high temperature in the evaporator?


What if there is low temperature in the evaporator?


What if rupture disks leak?


What if the vacuum regulator valve fails?


What if there is a gas pressure gauge leak?


What if the vacuum regulator check unit fails?


What if there is liquid Cl2 (SO2) carryover to the vacuum regulating valve downstream of the evaporator?





Chlorination (Sulfonation) and Pipes to Injectors





What if there are leaks in the chlorinator (sulfinator) unit?


What if there is rupture of the pipe from the chlorinator to the injector?


What if there is backflow of water into the Cl2 (SO2) line?


What if the water pump is not working?





General





What if there is a power failure?


What if Cl2 (SO2) is released during maintenance?


What if a Cl2 (SO2) leak is not detected?


What if there is moisture in the Cl2 (SO2) system?





Scrubbers





What if the system loses scrubber draft?


What if the system loses scrubber solution?


What if the manual vent to the scrubber is opened during operation?


What if the leak tightness of the building is compromised during emergency operation of the scrubbers?











The incident investigation requirements are described here and fulfilled in Annex 11, paragraph A11.1.





The regulation requires the following:





Investigation team be identified�An investigation report must be generated and must include�     Date of incident�     Date investigation began�     Description of incident�     Contributing factors�     Recommendations�A system to address the recommendations must be in place�





The RM regulation at 40 CFR Subpart E includes emergency response provisions.  These provisions require that installations that will have employees responding to the accident (which is the case for the on-site Federal fire department), must have an emergency response program.  The requirements for the emergency response program are met with the ICP.  The EPA explicitly stated in 40 CFR 68.95(b) that:





(a)  A written plan that complies with other Federal contingency plan regulations or is consistent with the approach in the National Response Team’s Integrated Contingency Plan Guidance (“One Plan”) and that, among other matters, includes elements provided in paragraph (a) of this section, shall satisfy the requirements of this section if the owner operator complies with paragraph (c) of this section.





Paragraph (a) explains the required elements of an emergency response plan and paragraph (c) requires coordination with the community emergency response plan as required under 42 U.S.C. 11003 (EPCRA).  The provisions of paragraph (a) are discussed below.








The Risk Management requirements recognize that accident prevention is a management responsibility and provisions exist at 68.15 to insure this.  Command is required to develop a management system to oversee implementation of the rule.  This includes designating a person with overall authority for developing, implementing, and integrating the requirements.  Where other persons are required to complete certain elements of the RM regulation, this must be documented.  There is not specified format for meeting this requirement.  Establishing a committee to implement RM and other emergency response function makes sense, however, and is recommended.











The installation must evaluate the procedures and operations of the stationary source at least every three years, to certify that they are in compliance with the Prevention Program. The audit should include applicable subjects from all sections discussed (a checklist is recommended). 





This is a key element in the prevention of accidents and the preservation of employee safety. Major accidents can and have occurred, often due to subtle changes in operating procedures (written procedures become out-of-date), temporary operations outside the normally specified limits, system technology that has not been reviewed and found safe, operations outside the safe boundaries of previously reviewed parameters, and replacement of equipment which is not "replacement-in-kind" (e.g., replacement part is identical to original) of original safe equipment. The installation is therefore required to document that a proposed change is technically sound and does not result in employee health and safety hazards, and that equipment will remain within the boundaries of proper operating conditions in both temporary and permanent changes. It should be noted that changes made to a process which make it inherently safer (such as replacement of outdated equipment with newer technology) do not provide an exemption to this requirement.








This review must be performed for new and modified processes when new information is significant enough to require a change in the information prepared in accordance with the Process Safety Information section. The review is conducted after installation of the change and prior to startup, by a team composed of participants from several departments, representing a variety of skills and perspectives. A simple checklist, which includes any comments by team members, is recommended. Prior to process startup, any and all applicable personnel, officials, and/or agencies must review the pre-startup review (checklist, if used) and then authorize the startup.








This applies to contractors performing maintenance or repair, turnaround, major renovation, or specialty work on a covered process; not to contractors providing incidental services such as janitorial, food, or delivery services, etc. which do not influence process safety. NOTE: Installation CO and CORs must be aware of this section of the rule if any applicable contracts are being managed.�


Process owner/operator responsibilities��18.1.1  Evaluate contractor’s safety performance and programs.  	�18.1.2  Inform the contractor of hazards �18.1.3  Explain to the contractor Emergency Response provisions�18.1.4	  Implement practices to control contractors’ entrance, presence, and exit�18.1.5  Evaluate contractor performance  �18.1.6  Keep records of work related injuries or illnesses			��18.2 Contractor responsibilities �		�18.2.1  Ensure each employee is trained and training is documented�18.2.2  Inform employees of hazards �18.2.3  Instruct employees in Emergency Response provisions  �18.2.4  Ensure employees follow safety rules, including Operating Procedures �18.2.5  Inform the owner/operator of  hazards found or created by work�








This plan is to be supplied to every employee working on or around a process covered by the


Risk Management Plan regulation (Clean Air Act, Section 112(r) (40 CFR 68) and/or OSHA Process Safety Management Standard (29 CFR 1910.119).





Introduction.  The following describes the NASEX Employee Participation plan; it is designed to comply with paragraph (c)(1) of the OSHA Process Safety Management Standard (PSM) and §68.83 of the Risk Management (RM) regulation.





INSTALATION recognizes the experience and knowledge manifested in its employees.  It is the intent of INSTALATION to involve employees at the elemental level of the PSM and/or RM programs.





This written plan details the role of the employee in contributing to process safety and provides documentation concerning information accessibility.





Process Hazard Analysis Team. NASEX will conduct, or arrange to have conducted, a Process Hazard Analysis (PHA) on each covered process in accordance with applicable regulations.  The purpose of the PHA is to identify hazards which can or do exist with a given process.  During the execution of the PHA, process employees and/or supervisors will be directly involved with the development and execution of the PHA.  However, no PHA will be deemed complete until it has been made available to the process employees for comment.  The period of comment will be not less than four weeks.  Additionally, provisions will be made to allow employees to make their comments anonymously if they so desire.





The PHA Results and Availability.  Process-specific PHAs and their results will be made available to the employees via the following mechanisms:





	1)  A copy of the PHA will be maintained at a location freely accessible to the employees.  Additionally, any employee may request a copy of the PHA from the Environmental Office.





	2)  Any information discussed at the RM Committee that relates to process safety and the employees will be communicated verbally to the employees by the process member to the Subcommittee.  This communication will take place not later than two weeks after each RM Committee meeting or at the next scheduled process safety meeting whichever occurs first.














�  See Guidelines for Hazard Evaluation Procedures, 2nd Ed., Center for Chemical Process Safety of the American Institute for Chemical Engineers, 1992
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