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Presentation Objectives

® |llustrate the evolution of the environment, safety &
occupational health (ESOH) discipline and its place within
Electric Boat.

® Emphasize that ESOH is part of an integrated systems
approach, involving ESOH engineers, as well as shipyard,
design and engineering organizations.

® Demonstrate, through a few examples, that ESOH is a
natural fit in the Human System Integration (HSI) domain.




Background Information
Laws & Regulations Flowdown

Laws &
Regulations

Department of Detense

INSTRUCTION

NUMBER 5000.02
December 8, 2008

USD(AT&L)

SUBJECT: Operation of the Defense Acquisition System

»Ship Specifications
»Contract Requirements
»Program-specific HSI
and ESOH Plans




Background Information

The Life Cycle Approach

. Operations

Manufacturing

" ‘h,':”"t'

Maintenance and
Overhaul

DESIGN/BUILD/SUSTAIN

¥ Ship and System
’_ Recycling/Disposal




Background Information - HSI Domains

Ensures that all
Equips warfighters Personnel aspects of the

with the needed Survivability system are
knowledge, designed with
skills & abilities Provides that the warfighter full consideration

will have all personal of the inherent

protection needed _cgpat_nhﬂes and
Ensures that all limitations of the

aspects of the warfighter
living and working
spaces are

designed with the
warfighter in mind

Habitability

Design features
that minimize
the risks of illness,
disability or death,
and enhance job
performance and
productivity of the
personnel that
operate, maintain or
support the system

Addresses all aspects

_ &
of defining requirements -
for personnel as well as( Personnel
obtaining and retaining
those individuals

Occupational
Health




An Evolving ESOH Program —
Overall Program Level Focus
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w/change 1

Environmental

Environmental
Implementation Plan
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ESOH Program Plan
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“System Safety”
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An Evolving ESOH Program —
Overall Program Level Focus

1990 2000 2010
; MIL-STD-882D » 277
«——— MIL-STD-882B/C > < : It MIL-STD-882D
w/change 1
277

Ship Specification 9310-3
“Environment, Safety and
Occupational Health (ESOH)”

| , ESOH Program Plan
=

SSGN CONVERSION
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An Evolving ESOH Program —
Overall Program Level Focus

1990 2000 2010
MIL-STD-882D » 277
«— MIL-STD-882B / C > R MIL-STD-882D
w/change 1
s P 277

Human Systems
Integration Plan

: Ship Specification 088
\.. ‘ “Human Engineering”
’ 4 [‘...a domain of Human
" | Systems Integration...”]
ESOH '
ESOH Engineering Plan ! { ‘ =

“Environment, Safety and | OHIO REPLACEMENT
Occupational Health (ESOH)” g
P CLASS




An Evolving ESOH Program —
Organizational Structure

1990 2000 2010
OHIO
VIRGINIA Class : VIRGINIA Class Replacement
I Blogk | & I I SSGN:ConverS|on Block Il I L
| | E
— System Safety Engineerin L
=Y y N9 g Life Cycle
D495 — TRIDENT Planni - -
anning Engineering
D428 - Electrical System Design

D411 - Life Cycle Engineering

GOLDSTAR
MEMORIAL
BRIDGE

o s

EXIT
85

Human Factors Engineering
D427 — Power & Auxiliary System

) D411 - Life Cycle Engineering
Environmental

" Engineering

D470 - Life Cycle Support

Eastern Point Rd.

> Human System
Engineering Programs
> RMA & ESOH
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ESOH Engineering

ESOH Engineers are
Integrated into
Design/Build/Sustain
Teams to provide the
ESOH perspective to help
design out potential
safety hazards and
environmental impacts
early in the design
process.

.
| ‘ : e I A
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Here’s What ESOH Engineering Does...

Minimize / Eliminate Safety Hazards &
Environmental Impacts:
» Carcinogens (lead, cadmium, beryllium, Cr*)

» Mechanical/electrical/acoustic shock
» Ozone Depleting Substances -ODSs-

(freon, 1,1,1-trichloroethane)

A\

Slips/trips/falls
Volatile Organic Compounds -VOCs-

(e.g., toluene, MEK, trichloroethylene)

A\

Ordnance detonation
Toxic off-gassing products

Y VYV

» Unguarded rotating machinery

The Earlier in the Design that Hazards are ldentified, the

Easier it is to Implement Change in the Design

DIA

13™ ANNUAL
ENGINEERING

12
SYSTEMS
CONHERENCE



Here’s How We Make It Happen...

Participate In Design Perform Hazard Analyses
Reviews and Product In Accordance With
Development o MIL-STD-882D

» Construction & Vendor Dwgs

» System Diagrams ),
» Test Procedures ¢
» Standard Parts Library

» Tech Manuals & Ship System Manuals
» Planning Yard Alteration Work Packages

This Process Supports All Submarine Classes and
Development Projects



http://www.filtersamerica.com/results-froogle.cfm?PIDS=FIB0014,FIB0014F,FIB0017,FIB0017F,FIB0021,FIB0021F,FOB0024,FIB0024F&ptitle=Bryant FIB FILC

Here’s How We Make It Happen...

ESOH Filter Includes:

» Ship Spec Requirements
» NAVSEA Lists of Hazardous Materials

» Submarine Atmosphere Control Manual (ACM) Requirements
» Electric Boat SP 7-20 (Chemical Risk Reduction)

» Ammunition and Explosives Safety Regulations

» Human Engineering Design Standard Practice

» Weapon System Safety Guidelines Handbook

»Identify ESOH Hazards and

Mitigating Actions
» Environmental Impacts
» Safety Hazards

14
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Here’s How We Make It Happen...

>

l >

Document Results In
Reports and Databases ,uwms

GUBMARINE ESCA?

,

All CLOSED Hazards

Weapon Systems

Open Hazards
All OPEN Hazerds [+ Requiing Action
Pt to HEF
el o] Open Hazards
Requiting Testing

Eliminate ESOH Hazards
» Unsafe Conditions

HCFs a1 NAVSEA for
Action

PPROCEDURE ACTION ITEM LIST (PAIL)

All Pails Sored By Dpen Pails Sorted
Hazard No. By Hazard No.
[Detail Report] ([Detail Report)
- Closed Pails Sorted All Potential PAILs
> I By Hazado. | Soried By Hozard No.
Document with
PAIL Document
Hazard Miligation
Lisbiities Schedule

NS

PAIL Status
{Bref Report]

HazMat Disposal

Closed Hazards -
- : Special
Requiring Drawing :
] Operations Forces

Ship Control
System
Other Systems

IMPORTANT! PLEASE TAKE NOTE
Single chick an the REPORT that you want 1o preview. INPUT FORMS ar

forms and changing data in repoets. When using this database. please.

you may need and close out of the dalabase as soun as possible. K
other polential users

gLECTRIC EC
B GENER)

VIRGINIA Class Hazardous Material Map

Implement Mitigating Changes
to Designs and Procedures

st CORPORATION

A D\'NAN\IEE COMP

NT
F AND ]M}r’lERS‘ON EQU“’ME
" MK10

THE

(Finab) m/@f»y._,
RACT NUMBER: ‘\NY
NT ” :
Nﬂsi?id»QE-G-lll9,Task 18 7
3
prepared fort NAVSEAPMS’A‘}SA]
e

f‘ ELECTRIC BOAT CORPORATION
A GEMERAL DYNAMICE COMPANT

VIRGINIA Class Hazardous Material Map

PART SUMMARY DATA
Click here ifyou knaw the VIRGINIA Class Single Parts aster (SPM) part rumber and wart to see
documen, engineering, testing and G infomation elated to that part number

DRAWING NUMBER INQUIRY

Click here if you knaw the VIRGINIA Class drawing number and wark to see al patts and noun
rames. From here you wil o be abie to launch diectl to PART SUMMARY and
ENVIRONMENTL applcalion.

PART NUMBER INQUIRY

Click here ifyou know the VIRGINIA Class pait number and want o see a bief summary sbout the
pat. From here you il 350 be abls o view ENVIRONMENTAL and WHERE LISED infomation
PART/CHEMICAL SEARCH

Click here if you know a cherrical consituent and want o see the VIRGINIA Dlass parts assaciated
with thal constituent, From here you il akso be abl to view ENVIRONMENTAL and WHERE
USED infarmalion.

ENVIRONMENTAL QUERY WIZARD

Cick here (o reate lsts Hazardous The
ENVIRONMENTAL QUERY WIZARD contains the following categores: CONFIGUIRATION DATA,
COMMENT SEARCH, MATERIAL SEARCH, NOUN NAME SEARCH. ENVIRONMENTAL GUERY
WIZARD allows you o custamize your search and ouipt based on the infomalion mast impartant to
youl

Exit VIRGINIA Class Hazaidous Maleiial Map

Y
e,
ﬂ
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Example #1: Procedural Improvement

PROBLEM
Existing Tech Manual (TM) had

No Beryllium Warning
7 VIRGINIA & SSGN hazmat
72 DoD “Emerging Contaminant”
2 Carcinogen

SOLUTION

During TM Revision, Added
“WARNING” Statements at Each
Step Involving Work on
Beryllium Piece Parts

16


http://www.navy.mil/view_single.asp?id=1399

Example #2: VIRGINIA Class
Plastics Waste Stowage

The Act to Prevent Pollution
from Ships (APPS) Prohibits

Navy Submarines from =Y, @f % lo
Disposing Plastics at Sea s

Waste

After December 31, 2008. ks

Stowage of Plastics Waste

Creates a Potential Fire &7 /
Safety Risk Due to the @; = B

Concentration of the

Plastic Waste Stowage Module
(DISCHARGE PROHIBITED)
I

Plastic Waste

Plastics Waste Becoming Susmarne Pastc Wast
Fire Sustaining Fuel. SRS
ATy

NUAL 17
IS ENGINEERING
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Example #2: VIRGINIA Class
Plastics Waste Stowage (Cont’d)

Testing was Performed to Assess
Fire Characteristics of Burning Bags
Filled With Plastics Waste

A Fire Risk Assessment per MIL-

STD-882 was Performed
»No additional design changes were
recommended in the stowage
arrangement in the environmental
space
» The risk was considered acceptable
by the Fire Fighting System
Design/Build Team and the NAVSEA
Program Office.

NDIA

SR B e
==

CONFERENCE
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Example #3: VIRGINIA Payload Tube (VPT)
Multiple All-Up-Round Canister (MAC)
Center Access Ladder

Confined Space Safety Issues (Limited Access to Equipment
and No Outside Ventilation) Documented in the VPT
Preliminary Hazard Analysis (PHA).

No Access to
the Payload
Tubes From
Inside the
Ship Like
SSGN Class

19




Example #3: VPT MAC
Center Access Ladder (Cont’d)

Hazard Mitigation Includes:

Demonstrating Accessibility to Providing Continuous Forced Air
Vital Equipment (Full Scale Ventilation to the VPT Through a
Wooden Mock-up) Custom-built Center Cell Ladder

20




Example #4: Submarine Escape

Preliminary Hazard Analysis (PHA) on
the Submarine Escape and Immersion
Equipment (SEIE) MK 10 Made the
Following Recommendation:

“Provide realistic MK10 S.E.I.E.
pressurized ascent training
for the submarine crews.”

21



Example #4: Submarine Escape (Cont’d)

That Recommendation Resulted in Construction of the
New Submarine Escape Trainer at SUBASE New London.

T

22




ESOH Program Achievements

A Successful Team Approach has resulted in:

> 1995-1997 Environmental Security Awards - VIRGINIA
Class Excellence in Pollution Prevention by a

Weapon System Acquisition Program
(NAVSEA/CNO/DoD/DON)

> 1998 EPA Stratospheric Ozone Protection Award to
VIRGINIA Class Program

> 2006 Dept of Navy Special Recognition for
Excellence - awarded to SSGN ESOH Integrated
Product Team

for Best Paper — “Anatomy of an Award Winning g
Safety Program: A Case Study of the SSGN OHIO SSSeE -
Class Conversion Safety Program” SE 2

[T p— ,
13™ ANNUAL 23
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ESOH Success Recognized

Special Recognition by the Navy for
Excellence in Safety in the Field of Acquisition

“The program emphasizes the integration of safety and
environmental engineers into the design/build teams to add
the element of objectivity into hazard analyses. This team
exemplifies the benefits of the early integration of safety
concerns into the acquisition process.”

Hon. Donald C. Winter, Secretary of the Navy
September 2006

24



Summary

 Performed ESOH tasks in a variety of successful
projects and programs

« Successfully integrated environmental considerations
Into the System Safety approach described in MIL-STD-
882D (DoD Standard Practice for System Safety)

« Continue to interface with Shipyard Safety, Fire Dept.,
Industrial Hygiene, vendors, Environmental Resources
Management, and Design/Build/Sustain teams in ESOH

tasks

ESOH is Part of the Integrated Systems Engineering
Approach and Incorporates HSI Requirements

NDIA

SR B e
==

CONFERENCE
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