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WARNING

ALTHOUGH EVERY EFFORT HAS GENERALLY BEEN MADE TO INCORPORATE
SAFETY FEATURES INTO DESIGN, IT IS OFTEN NECESSARY TO RELY ON
PROCEDURES AND TRAINING TO MITIGATE SITUATIONS THAT CAN PRODUCE
HAZARDS. THEREFORE, SAFETY IS HEAVILY DEPENDENT ON ADEQUATE
TRAINING AND ADHERANCE TO APPROVED PROCEDURES. INADEQUATE
TRAINING OR FAILURE TO STRICTLY ADHERE TO TRAINING AND FOLLOW
APPROVED PROCEDURES CAN LEAD TO SEVERE INJURIES OR DEATH.

vi
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1. PURPOSE

The purpose of this analysis is to systematically identify and evaluate hazards related to the
design of the Yucca Mountain Project Exploratory Studies Facility (ESF) East-West Cross
Drift. This analysis builds upon prior ESF System Safety Analyses and incorporates TS Main
Drift scenarios, where applicable, into the East-West Drift scenarios. This System Safety
Analysis (SSA) focuses on the personnel safety and health hazards associated with the
engineered design of the East-West Drift. The analysis also evaluates other aspects of the
East-West Drift, including purchased equipment (e.g., scientific mapping platform) or
Systems/Structures/Components (SSCs) and out-of-tolerance conditions. In addition to
recommending design mitigation features, the analysis identifies the potential need for
procedures, training, or Job Safety Analyses (JSAs). The inclusion of this information in the
SSA is intended to assist the organization(s) (e.g., constructor, Safety and Health, design)
responsible for these aspects of the East-West Drift in evaluating personnel hazards and
augment the information developed by these organizations.

The SSA is an integral part of the systems engineering process, whereby safety is considered
during planning, design, testing, and construction. A largely qualitative approach is used
which incorporates operating experiences and recommendations from vendors, the
constructor and the operating contractor. The risk assessment in this analysis characterizes
the scenarios associated with East-West Drift SSCs in terms of relative risk and includes
recommendations for mitigating all identified hazards. The priority for recommending and
implementing mitigation control features is:

1) Incorporate measures to reduce risks and hazards into SSC designs.

2) Add safety features and capabilities to existing designs.

3) Develop procedures and conduct training to increase worker awareness of
potential hazards, reduce exposure to hazards, and inform personnel of the
actions required to avoid accidents or correct hazardous conditions.

This analysis does not consider temporary construction items and, therefore, does not
consider hazards associated with temporary construction items. This analysis will be
reviewed and updated to reflect new East-West Drift design changes, construction
modifications, and "as built" documentation of the East-West Drift when completed.

A major difference between this analysis and previous ESF SSAs is the inclusion of hazards
that arise as a result of non-accident events, (e.g., "off-normal” operations, adverse
environmental conditions, or “out-of-tolerance” conditions). Non-accident events, that were
not included in previous ESF SSAs, include environmental and/or toxic hazards such as
leaking gases/fluids, off-gassing reactions, and excessive dust, particulates, exhaust fumes,
noise, temperature, etc. which could have an adverse health effect on personnel.
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2. QUALITY ASSURANCE

A QAP-2-0 evaluation was performed to determine whether System Safety Analyses are
subject to QARD requirements. The results of this evaluation are presented in a QAP-2-0
Activity Evaluation for Specialty Engineering, dated August 7, 1997.

Based on the results of the QAP-2-0 evaluation, this analysis is not subject to requirements of
the QARD.

3. METHOD

The System Safety Analysis process used in this analysis is described in YAP-30.48
(Reference 4.9) and is based on the methodology of MIL-STD-882C (Reference 4.5). The
System Safety Analysis process is a systematic approach used to identify and mitigate system
design-related hazards that could potentially have an adverse effect on personnel safety or
health. The system safety analysis process includes four distinct steps: (1) hazard description
(scenario development); (2) risk assignment (an initial risk rating) which is made prior to
development of mitigations or controls; (3) development of hazard mitigations or controls;
(4) risk designation (final risk rating) which considers that mitigations or controls are fully
implemented.

Hazard description is the process of developing scenarios based upon the applicable hazards
identified in a Preliminary Hazards Analysis (PHA). A Preliminary Hazards List (PHL),
which is a result of the PHA, is generated by applying a generic checklist of potential internal
and external events and phenomena to each SSC under consideration. The PHL is used as a
direct input to the scenario development activity.

Risk assignment 1s an initial risk assessment that is performed before development of hazard
mitigations or controls. It involves a qualitative frequency and consequence rating to
determine a risk level for each scenario. The frequency rating is based on the estimated
likelihood of a scenario occurring during the anticipated useful life of the affected SSC
(useful life may vary for each SSC, depending on its intended function in the East-West
Drift). The consequence rating is an estimate of the impact magnitude if the postulated
scenario occurs. A qualitative level of risk (high, medium, low, extremely low) is
determined for each scenario based on the frequency and consequence combinations using
the Risk Rating Matrix found in the System Safety Analysis Procedure, YAP-30.48.

Hazard mitigation and control is the process by which specific measures are identified to
prevent or mitigate potential hazards. Hazard mitigation and control can be applied prior to
an event occurring or a condition/situation reaching a critical stage (i.e., "preventive") or
after an event has occurred or a condition has exceeded acceptable limits (i.e., "post-
occurrence"). In the first case (preventive), the mitigation and control features have a direct

2
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impact on the frequency; ie., by reducing the probability of an event occurring or an
acceptable limit being exceeded, the frequency rating can be lowered. In the second case
(post occurrence), the mitigation and control features have a direct impact on the
consequence; i.e., the event has occurred or the acceptable limit has been exceeded but the
impact on personnel safety can be reduced or eliminated by implementing the mitigation and
control features. Hazard mitigation is achieved through design selection, safety design
features or devices, detection and warning devices, and/or the use of procedures and training,

Risk designation is a final risk rating that assumes that the mitigations or controls developed
in the preceding activity have been fully implemented. The frequency and consequence
ratings are reevaluated considering the mitigations and controls in order to determine a
resulting level of risk (high, medium, low, extremely low). The Risk Rating Matrix from the
System Safety Analysis procedure referenced above is utilized. The resulting or final risk
designation level is scenario specific including the specific set of mitigation(s) developed in
the analysis. The risk designation is not applicable to systems, processes or activities that are
not controlled/designed per referenced codes and specifications, or which have mitigation
features that are substantially different from those contained in the analysis.

The following SSCs were considered in this analysis:
s East-West Drift Excavation and Layout Design
e Linings and Ground Support
¢ Ventilation System
480V Power Line/Cables
Compressed Air Line
Electrical Switchgear
Rail
Rail Cars/Locomotives (e.g., man trains, muck transporters)
Subsurface Vehicles (e.g., Alpine Miner, front-end loader, drill jumbo)
Supply/Waste Water Line
Subsurface Fire Protection System
Engineering/Scientific Mapping Floor

The SSCs listed above were evaluated based upon current best-available design/functional
information relative to the Starter Tunnel and East-West Drift. This analysis provided
conservative estimates of the potential design safety hazards in cases where design/historical
information was limited or unavailable.

4. CODES, STANDARDS, AND REFERENCES

4.1 DOE 1989. General Design Criteria. DOE Order 6430.1A. April 6, 1989,
ACC: NNA.19900403.0021. TIC Catalog Number 219982,

3
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42  CRWMS M&O 1995. Topopah Springs Main Drift System Safety Analysis.
BAB000000-01717-0200-00149, REV 00. Las Vegas, Nevada: CRWMS
M&O. ACC: MOL.19960312.0256, MOL.19960513.00.

4.3 DOE 1992. Preliminary Safety Analysis Report for the Yucca Mountain
Project Exploratory Studlies Facility and Site Characterization Program.
YMP/91-37, Rev. 0. DOE: OCRWM. ACC: NNA.19920831.0019,
NNA.19920831.0020.

44  CRWMS M&O 1v997, Activity Evaluation: Specialty Engineering (1.2.1.8).
Las Vegas, Nevada. August 7, 1997. CRWMS M&O. ACC:
MOL.19971215.0018.

4.5  DOD 1993. Military Standard System Safety Program Requirements. MIL-
STD-882C. January 19, 1993. TIC Catalog Number 209468.

4.6 DOE 1986. Safety Analysis and Review System. DOE Order 5481.1B.
September 23, 1986. TIC Catalog Number 221740.

4.7 System Safety Society 1997. System Safety Analysis Handbook — A source
book for safety practitioners. Second Edition. Albuquerque, New Mexico.
System Safety Society. TIC Catalog Number 236411.

48  DOE 1995. System Safety Plan. YMP/94-13, Rev. 0. Las Vegas, Nevada:
U.S. Department of Energy, Office of Civilian Radioactive Waste
Management. ACC: MOL.19960130.0047.

49  DOE 1995. System Safety Analysis Procedure. YAP-30.48, Rev. 1, ICN 0.
September 8, 1998. Las Vegas, Nevada. Yucca Mountain Site
Characterization Office. ACC: MOL.19990125.0080.

4.10  CRWMS M&O 1997. Enhanced Characterization of the Repository Block
Requirements Document (TBV-227). BAB000000-01717-5705-00013 REV 0.
June 13, 1997. Las Vegas, Nevada: CRWMS M&O ACC:
MOL.19971103.0527.

4.11  OSHA 1990. Safety and Health Regulations for Construction. 29 CFR 1926.
July 1, 1990. ACC: NNA.19910123.0044. TIC Catalog Number 238502,

S. ASSUMPTIONS
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¢ A number of scenarios and SSCs (e.g, ventilation) in this analysis have
counterparts in the Topopah Springs (TS) Main Drift System Safety Analysis.
Because of the scarcity of detailed design information and the assumed similarity
between the SSCs, SSC features, characteristics, and limitations identified for the
TS Main Drift SSA were also applied for the conduct of the East-West Drift SSA.

¢ Standard SSCs common to the subsurface ESF (e.g., power/water/compressed air
lines, electrical equipment) will be present in the East-West Drift.

¢ The Construction Management Organization (CMO) will verify that the
mitigation features approved in this SSA are effectively implemented and provide
implementation status to M&O System Safety.

¢ The conclusions of this SSA pertain only to the scenarios identified herein.

¢ Future design changes will need to be evaluated to determine the impact on
personnel safety and health.

¢ All procedures, training, manuals, and other documentation identified as
mitigation features are complete, comprehensive, and accurate.

6. RESULTS

Due to the similarities of the designed systems in the TS Main Drift and the East-West Drift,
the TS Main Drift scenarios were used as a basis for developing the East-West Drift
scenarios. The TS Main Drift SSA and the design documentation for the East-West Drift
were reviewed in detail. Specifically, this analysis focused on personnel safety and health
hazards associated with the engineered design of the East-West Drift. The analysis also
evaluated other aspects of the East-West Drift, including purchased equipment or SSCs and
out-of-tolerance conditions.

The List of Scenarios Evaluated (Table 1) contains a brief description of each scenario in this
analysis and a final frequency, consequence and risk rating that assumes all of the mitigations
and controls recommended have been fully implemented. Forty-six (46) scenarios are listed.
The detailed scenario analysis summaries are contained in Appendix A.

Each scenario was assigned a final risk Ievel based upon the frequency and consequence of
the potential hazards identified. In this analysis, there were zero (0) scenarios with a high
risk designation, zero (0) scenarios with a medium risk designation, twenty-four (24)
scenarios with a low risk designation, and twenty-two (22) scenarios with an extremely low
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risk designation. The Hazard Risk Matrix (Figure 1) illustrates the distribution of the
scenarios risk ratings with in the matrix.

The risk designation serves two purposes:

1) Itis a qualitative indicator that can be used by management to determine whether
the level of risk is acceptable or if additional safety mitigation features must be
implemented to lower the risk to an acceptable level.

2) It is a management tool that can be used to determine the order for addressing
hazards and implementing the associated mitigation features.

7. CONCLUSIONS

The East-West Drift System Safety Analysis identified hazards related to the design and
design/testing related construction of the ESF East-West Drift. The consequences of the
hazards were analyzed, mitigation measures to control the hazards by design and/or
administrative controls were identified, and an assessment of the risk(s) was performed.
Information concerning the design of the East-West Drift was obtained from the M&QO ESF
Design organization; discussions with the designers; and the exchange of information
between DOE, M&O and Kiewit personnel during the SSA development and review process.
The final risk assessments were the subject of formal detailed reviews by a System Safety
Working Group and recognized as credible hazard scenarios for the East-West Drift.
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Table 1 - List of Scenarios Evaluated

Scenario ID
Number Risk Level Frequency Consequence Scenario Description
UES5088 Low E- I- Personnel injury/equipment damage caused by failure of
5 Mitigation Improbable  Catastrophic  ground support due to earthquake.
Sheets
UI5010 Low E- I- Accident due to load shifting or equipment/materials
7 Mitigation Improbable  Catastrophic ~ protruding from a subsurface transport vehicle (e.g.,
Sheets mantrip, flat car, utility car).
UI5011 Low E- I- Subsurface vehicle (e.g., Alpine Miner, front-end loader,
8 Mitigation Improbable Catastrophic ~ drill jumbo) accident.
Sheets
UIs017 Extremely E - III - Marginal Ventilation system failure or out-of-tolerance condition
12 Mitigation Low Improbable results in personnel health hazard (see also UIS060 and
Sheets UI5042).
UI5025 Extremely E - I -Marginal Compressed air line rupture results in personnel injury.
4 Mitigation Low Improbable
Sheets
UI5028 Extremely E - III - Marginal Fire involving subsurface vehicle (e.g., Alpine Miner,
10 Mitigation Low Improbable front-end loader, drill jumbo) or temporarily stored
Sheets materials.
UI5030 Extremely D -Remote III -Marginal Fire due to failure/short/arc/overload of electrical
8 Mitigation Low switchgear or other electrical equipment (e.g.,
Sheets transformer, clectrical panel/box, electrical wire or
cable).
UI5042 Extremely D -Remote III - Marginal Air Quality - Toxic fumes (e.g., carbon monoxide,
6 Mitigation Low carbon dioxide, nitrogen dioxide, NOx) from diesel
Sheets exhaust results in a personnel health hazard (see also
UI5070).
UI5046 Low B - Probable IV - Train/locomotive derailment at turnout (intersection of
1 Mitigation Negligible East-West Starter Tunnel and TS Main Drift).
Sheet
UI5047 Low A - Frequent 1V - General slips and trips resulting in minor personnel
6 Mitigation Negligible injury (see also UI5069).
Sheets
UI5048 Extremely D -Remote III - Marginal Personnel injury due to tools, equipment, or debris
5 Mitigation Low dropping or falling from an elevated platform.
Sheets
UI5050 Low E- I- Personnel injury/equipment damage due to runaway
8 Mitigation Improbable  Catastrophic  vehicle (e.g., train, locomotive, front-end loader, drill
Sheets Jjumbo) on slope.
UI5054 Extremely D -Remote III - Marginal Personnel injury due to failure of ground support (e.g.,
8 Mitigation Low rock fall).
Sheets
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Table 1 - List of Scenarios Evaluated

Scenario ID
Number Risk Level Frequency Consequence Scenario Description
UI5057 Extremely D -Remote III - Marginal General underground fire due to ignition of trash,
12 Mitigation Low solvents, chemicals, or other combustible product.
Sheets
UI5058 Low E - Il - Critical ~ Electrical shock resulting in personnel injury.
5 Mitigation Improbable
Sheets
UI5060 Low B - Probable 1V - Air Quality - Excessive dust results in a personnel health
6 Mitigation Negligible hazard (see also UI5017 and UI5070).
Sheets
UI5061 Extremely C - Iv- Excessive noise due to Alpine Miner, rock bolt drills,
5 Mitigation Low Occasional ~ Negligible ventilation fans, drilling/blasting, or other potential
Sheets sources of noise.
UI5062 Low E- I - Critical Worker injury due to fall from an elevated platform.
5 Mitigation Improbable
Sheets
UIs5067 Extremely D -Remote III -Marginal Subsurface vehicle (e.g., Alpine Miner, front-end loader,
6 Mitigation Low drill jumbo) or machinery collision with utility cable,
Sheets conduit or pipe (e.g., ventilation, water supply,
subsurface waste water, compressed air, electrical line,
communications line, data line).
UI5069 Low E- I- General slips and trips resulting in severe personnel
6 Mitigation Improbable  Catastrophic  injury (see also UI5047).
Sheets
UI5070 Extremely D -Remote III - Marginal Air Quality - Excessive diesel soot and/or smoke
5 Mitigation Low particulates results in a personnel health hazard (see also
Sheets UI5042).
UI5072 Low E - II - Critical ~ Ventilation fan structural failure.
4 Mitigation Improbable
Sheets
UI5073 Extremely D -Remote III - Marginal Personnel injury/equipment damage due to muck falling
6 Mitigation Low off the conveyor system.
Sheets
UI5075 Low E- IT - Critical Personnel injury resulting from misuse of rail cars for
4 Mitigation Improbable personnel transit.
Sheets
UI5077 Low E - I- Personnel injury/equipment damage due to falling or
4 Mitigation Improbable  Catastrophic  partially detached hanging installed equipment (e.g.,
Sheets ventilation ducts, conveyor support framing, power lines,
service lines).
UI5078 Low B - Probable IV - Ventilation fan failure (foreign object(s) in system).
2 Mitigation Negligible
Sheets
UI5080 Low E- II - Critical ~ Fire hazards: Conveyor system.
4 Mitigation Improbable
Sheets
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Table 1 - List of Scenarios Evaluated

Scenario ID
Number Risk Level Frequency Consequence Scenario Description
UI5081 Extremely E - Iv- Fire hazards: Ventilation system,
5 Mitigation Low Improbable Negligible
Sheets
UI5082 Low B - Probable 1V - Ventilation system shutdown due to main power failure.
2 Mitigation Negligible
Sheets
UI5083 Extremely E - v - Lighting system failure for an extended period of time.
4 Mitigation Low Improbable Negligible
Sheets
UI5084 Extremely D -Remote III - Marginal Diesel fuel hazard: Leak in engine compartment provides
3 Mitigation Low fuel source for possible fire.
Sheets
UI5085 Low E- I- Vehicle hits personnel on foot in the East-West Drift.
10 Mitigation Improbable  Catastrophic
Sheets
UI5086 Low E - II - Critical Vehicle diesel fire hazard: Diesel leak(s) from fuel tank
5 Mitigation Improbable or fuel lines or spills during refueling.
Sheets
UI5087 Low E- I- Train/locomotive derailment and/or impacting the TBM
8 Mitigation Improbable  Catastrophic  causing personnel injury and/or major equipment
Sheets damage.
UI5089 Low E- IT - Critical Personnel working on the mapping floor come into
6 Mitigation Improbable contact with operating much conveyor system
Sheets mechanical parts.
UI5091 Extremely C- Iv- Mapping floor door(s) fall into path of the train or
3 Mitigation Low Occasional  Negligible against moving train or cars.
Sheets
UI5092 Extremely D -Remote IV - Train strikes equipment or mapping floor doors while
6 Mitigation Low Negligible transiting the mapping floor.
Sheets
UI5093 Low E- II - Critical Train strikes personnel while transiting the mapping
8 Mitigation Improbable floor.
Sheets
UI5094 Low B - Probable IV - Minor personnel injuries due to falls/trips/slips on the
6 Mitigation Negligible mapping floor.
Sheets
UI5096 Low E- I- Personnel injury due to crawling or becoming stuck
1 Mitigation Improbable  Catastrophic  under the transition ramp and/or mapping floor to
Sheet retrieve items.
UI5097 Extremely D -Remote III - Marginal Personnel injury (pinch, amputation, crush) from
2 Mitigation Low opening/closing mapping floor doors or the access panels
Sheets to the pressurized air system valves (located in the rail
decks)
UI5098 Extremely D -Remote III - Marginal If the air winches (tuggers) are ever used to move the
1 Mitigation Low mapping floor along the tracks to a new location and a
Sheet cable fails or slips resulting in personnel injury.
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Table 1 - List of Scenarios Evaluated

Scenario ID
Number Risk Level Frequency Consequence Scenario Description
UI15099 Low E- II - Critical ~ Tow cable slips or breaks and the train operator loses
3 Mitigation Improbable positive control of the raised/moving mapping floor.
Sheets
UI5100 Extremely D -Remote III - Marginal Personnel are injured while riding on the elevated
1 Mitigation Low mapping cars during movement.
Sheet
UI5103 Extremely E - III - Marginal Personnel receive electrical shock(s) from defective
3 Mitigation Low Improbable electrical equipment that shorts/burns out or from
Sheets severed connectors.
UI5105 Extremely D -Remote III - Marginal Installed electrical outlets/access panels/electrical
3 Mitigation Low connectors/cables are damaged when the mapping floor
Sheets is moved.

10
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HAZARD RISK MATRIX
A Ul5047
High High Medium Low
UI5046
B UI5060
UIS078
UI5082
UI5094
High Mediuvm Medium Extremely Low
C UI5061
UI5091
Medium Medium Extremely Low Extremely Low
UI5030 UI15092
UI15042
U15048
UI5054
UI5057
D UI5067
UI5070
UI5073
UI5084
UI5097
UI5098
UI5100
UI5105
Low - Low Extremely Low Extremely Low
UES088 UIS058 UI5017 UI5081
UI5010 UI15062 UI5025 UI5083
UIs011 UI5072 UI5028
E UI5050 UI5075 UI5103
UI5069 UT5080
UI1s077 UI5086
UI5085 UI5089
UI5087 UI15093
UI5096 UI5099
I I - a1 v
CONSEQUENCE LEVELS

Figure 1. Scenarios Distributed Over Risk Matrix

Frequency Levels

A - Frequent
B - Probable
C - Occasional
D - Remote
E - Improbable

Consequence Levels
I - Catastrophic

I - Critical
I - Marginal
IV - Negligible

11
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8. INDEX TO APPENDIX A

Scenario Analysis Summaries and Mitigations

Scenario Scenario/Mitigation Pages
UE5088 UES088 to UE5088.5
UI5010 UI5010 to U15010.7
UI5011 UI5011 to UI5011.8
UIs5017 UI5017 to UI5017.12
UlIs025 UI5025 to UI5025.4
U15028 V15028 to UI5028.10
UI5030 UI5030 to UI5030.8
UI5042 UI5042 to UI5042.6
UI5046 UI5046 to UI5046.1
Ul5047 UI5047 to UI5047.6
UI5048 UT5048 to UI5048.5
UIs050 UI5050 to UI5050.8
UI5054 UI5054 to UI5054.8
UIs057 UI5057 to UI5057.12
UI5058 UI5058 to UI5058.5
UI5060 UI5060 to UI5060.6
UI5061 UI5061 to UI5061.5
UI5062 UI5062 to UI5062.5
UI5067 UI5067 to UI5067.6
UI5069 UI5069 to UI5069.6
UI5070 UI5070 to UI5070.5
Ul5072 UI5072 to UI5072.4
UlIs073 UI5073 to UI5073.6
UlI5075 UI5075 to UIS075.4
UI5077 UI5077 to UIS077.4
UI5078 UI5078 to UIS078.2
UI5080 UI5080 to UIS080.4
UI5081 UIS081 to UI5081.5
UI5082 UI5082 to UI5082.2
UI5083 UI5083 to UIS083.4
UI5084 UI5084 to UI5084.3
UI5085 UI5085 to UI5085.10
UI5086 UI5086 to UI5086.5
UI5087 UI5087 to UI5087.8
UI5089 UI5089 to UI5089.6
UI5091 UI5091 to UI5091.3
UI5092 UI5092 to UI5092.6
UI5093 - UTI5093 to UI5093.8
UI5094 UI5094 to UI5094.6
UI5096 UI5096 to UI5096.1
Ul5097 UI5097 to UI5097.2
UI5098 UI5098 to UI5098.1
UI5099 UI5099 to UI5099.3
UI5100 UI5100 to UI5100.1
UI5103 UI5103 to UI5103.3

UI5105 UI5105 to UI5105.3

12
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APPENDIX A
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‘Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UEB088 SSA:|East-West Drift ]
02
12/17/98 Location: [East-West Drift

l&rsonnel injury/equipment damage caused by failure of ground support due to earthquake.

Il
|

LEarthquake induced failure of ground support system components {steel sets, rockbolts}.

Frequency Rating: Caonsequence Rating: *Risk Before:
A - Frequent | - Catastrophic

O B - Probable Oun- Critical

O ¢ - occasional Om- Marginal Medium

. D - Remote O IV - Negligibie

O E - Improbable

Frequency Rating: Consequence Rating: Risk After:
A - Frequent . | - Catastrophic

O B - Probable O ni - critical

O ¢ - occasional QOm- Marginal Low

(O D - Remote O IV - Negligible

. E - Improbable

UEO361, UED362

Test, Inspection and Material Dedication Analysis: Shotcrete, Rockbolt and Accessaries,

BABEE0OQ00-01717-0200-00006. Rev. 00B
ESF Ground Support Design Analysis, BABEECOOO-01 717-0200-00002 Rev. 00C

OSHA - 29 CFR 1926
Emergency evacuation plan and procedures.

Training and safety manuals.

Appendix A
Page UE5088
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L

Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

LUESOSS 1 Mitigation Number: IJ

lPersonnel injury/equipment damage caused by failure of ground support due to earthquake.

]
]
]

Install steel sets, lagging, rockbolts, wire mesh and shotcrete based on analysis of ground
type and proximity to faults.

L

L

. Design Feature
O Safety Device
O Warning Device
O Procedure

Q Training

- Mitigation Tracking

Mitigation
Implementation
Status:

O Not Implemented
. Implemented

Comments:

Implemented (per T.Rotert, aug98__Ground Support is installed as warranted) wp.
A&E ground support walkdowns are providing analysis and recommendations and remedial
ground support. Per Bob Law 5/5/99, JR
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_ Mitigation Feature ]

Scenario Number: | ygsoss ] Mitigation Number: | |

Scenario: lﬁrsonne! injuryfequipment damage caused by failure of ground support due to earthquake. —|

Mitigation Feature: |ggabiish installation inspection/acceptance procedures for steel sets, rockbolts, wire mesh

and shotcrete.

Documentation: L ]

Remarks: L |

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

OTraining
L~ MWitigationTracking |
Mitigation O Not Implemented
Impiementation @ implemented
Status:
Comments: hmplemented {per T. Rotert, aug98) wp. 1
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L R e _Mitigation Feature = . P j
Scenario Number: DE5088 Mitigation Number: b I
Scenario: Personnel injury/equipment damage caused by failure of ground support due to earthquake. W

Mitigation Feature: Visually inspect the ground support system on a weekly basis and prior to reoccupation

following any earthquake event.

Documentation: l ]

Remarks: L —|

Mitigation type: O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training
Mitigation Tracking -~~~ G 7
Mitigation O Not Implemented
Imp'ementatlon ' Implemented
Status:
Comments: leplemented (per T. Rotert, aug98_ Weekly inspections by A/E and supervisars.) wp. ]
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___ Mitigation Feature |
Scenario Number: LUE5088 Mitigation Number: [i j
Scenario: lﬁ;rsonnel injury/equipment damage caused by failure of ground support due to earthquake. j

Mitigation Feature: Develop procedures for cessation of work and evacuation of personnel following earthquake

event.

Documentation: l j

Remarks: L 7

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
@ Procedure

O Training
| S - Mitigation Tracking jh L
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: bplemented {per T.Rotert, aug98__ Evacuation procedure is in place.) wp j

Appendix A
Page UE5088.4



DI: BAB000000-01717-0200-0004, Rev 02

___Mitigation Feature. ~© B

Scenario Number: LUE5088 7 Mitigation Number:

s |

Scenario: I&ersonnel injury/equipment damage caused by failure of ground support due to earthquake. —,

Mitigation Feature: [Safety training in evacuation procedures. I

Documentation: L

Remarks: ) L —I

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
B __ Mitigation Tracking |
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: bplemented {per T. Rotert, aug98__ GUT training covers evacuation procedure) wp.
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___'Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5010

02

12/17/98

SSA: lEast-West Drift

]

Locatian: East-West Drift

]

Accident due to load shifting or equipment/materials

vehicle {e.g., mantrip, flat car, utility car).

protruding from a subsurface transport

adhere to safety and operating procedures.

LBrake failure; load shifting; lack of proper equipment/material restraints/guards; failure to

Frequency Rating:

Consequence Rating:
I - Catastrophic

*Risk Before:

. E - Improbable

A - Frequent
O B - Probable O 1 - critical
. C - Occasional O Il - Marginal High
O b - Remote O v - Negiigible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent ‘ I - Catastrophic
O B - Probable O II - Critical
O ¢ - occasional O - Marginal Low
O D - Remote O IV - Negligible

ulo021, Ui0022, UIDD25

29 CFR 1926.800; training manuals; safety manuals; JSAs.
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| . ... Mitigation Feature ]
Scenario Number: LUISO1O 1 Mitigation Number: E ]
Scenario:

Accident due to load shifting or equipment/materials protruding from a subsurface transport
vehicle {e.g., mantrip, flat car, utility car).

Mitigation Feature: LDon't transport personnel in the same car as materials, equipment and supplies.

Documentation: 139 CFR 1926.800; training manuals; safety manuals; JSAs.

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

.Training
[ _ Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Implemented (per T. Rotert, aug98__ Materials, supplies and equipment are transported

separately) wp.
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" Mitigation Feature =~ R
]

Scenario Number: u'5010 ' Mitigation Number: Lz

Scenario: Accident due to foad shifting or equipment/materials protruding from a subsurface transport

vehicle {e.g., mantrip, flat car, utility car).

Design/select cars with adequate geometry and capacity to handle load weights and shifting
of load.

Mitigation Feature: L

Documentation: L 1

Remarks: ’ : T

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
B : : ~ Mitigation Tracking A B
Mitigation O Not Implemented
Implementation @ mpiemented
Status:
Comments: lmmlemented {per T. Rotert, aug98) wp. —l
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L AR ‘Mitigation Feature = BTN j

Scenario Number: LU'SO“) 7 Mitigation Number: Ls j

Scenario: Accident due to load shifting or equipment/materials protruding from a subsurface transport
vehicle (e.g., mantrip, flat car, utility car).

Mitigation Feature: Restrain equipment and material {e.g., drill steel, loading poles, etc.) so that it cannot change

position and protrude outside the transportation window.

Documentation: llraining manuals; safety manuals; JSAs. ]

Remarks: L 1

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
| ~_. . Mitigation Tracking
Mitigation O Not Implemented
Implementation @ irmplemented
Status:
Comments: ,melemented {per T. Rotert, aug98_ Materials are secured on flatcars) wp. —|
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L

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

_ Mitigation Feature | ]
]

m5010 7 Mitigation Number: B

Accident due to load shifting or equipment/materials protruding from a subsurface transport
vehicle {e.g., mantrip, flat car, utility car).

Select equipment/materials/supplies that do not exceed the carrying capacity of cars or the

transportation envelope dimensions.

lg) CFR 1926.800; training manuals; safety manuals; JSAs.

L

O Design Feature
Q Safety Device
O Warning Device
O Procedure

. Training

|

L

- Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Ilﬂplemented (per T. Rotert, aug98) wp. j
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'~ Mitigation Feature

Scenario Number: u|5010 —' Mitigation Number: 5

Scenario:

Accident due to load shifting or equipment/materials protruding from a subsurface transport
vehicle {e.g., mantrip, flat car, utility car).

Mitigation Feature: I&asign adequate clearance for the transportation envelope.

Documentation:
Remarks:

Mitigation type:

[

[Rev.01, Mit# 8

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

__ Mitigation Tracking -~ ]

Mitigation
Implementation
Status:

Comments:

O Not Implemented
‘ Implemented

Implemented (per T. Rotert, aug98__Track has been previously changed to accommodate

envelope) wp.
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[ T ___ Mitigation Feature ]
Scenario Number: ,L15010 7 Mitigation Number: Ls 7
Scenario:

Accident due to load shifting or equipment/materials protruding from a subsurface transport
vehicle {e.g., mantrip, flat car, utility car).

Mitigation Feature: Explosives will only be transported in "day boxes™ which are mounted securely to the vehicle.

Documentation: ‘g CFR 1926.800; training manuals; safety manuals; JSAs. ]

Remarks: L ) W

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

.Training
| T T _Mitigation Tracking
Mitigation @ ot Implemented
Implementation O Implemented

Status:

Comments: L j
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. Mitigation Feature = -

Scenario Number: LUI501O 1 Mitigation Number: | -,

Scenario: Accident due to load shifting or equipment/materials protruding from a subsurface transport

vehicle {e.g., mantrip, flat car, utility car).

Mitigation Feature: | sa win address proper Ioading and securing of materials, equipment and supplies on

transport vehicles.

Documentation: !ECFR 1926.800; training manuals; safety manuals; JSAs.

Remarks: @.01, Mit# 9

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
. ‘Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented {per T. Rotert, aug98_ Covered in JSA and tool box training.) wp.
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5011
02

12/17/98

SSA: East-West Drift

Location: [East-West Drift

B}bsurface vehicle (e.g., front-end loader) accident.

equipment or materials.

Component failure {e.g., brakes, steering); o

perator error; pedestrian error; improper storage of

Frequency Rating:

Consequence Rating:
| - Catastrophic

*Risk Before:

i

p E - Improbable

A - Frequent
® = Probable O 1 - critical
O ¢ - occasional O 11t - Marginal High
O D - Remote O IV - Negligible
O E - improbable
Frequency Rating: Consequence Rating: Risk After:
/A - Frequent | - Catastrophic
O B - Probable O 1 - critical
@ c - occasional Ol - Marginal High
O D - Remote O IV - Negligible

uUico43

Vehicle specifications; OSHA - 29 CFR 1926 Subparts O & S; training manuals; operators
manuals; maintenance manualis; safety manuals; inspection and maintenance records
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L

- Mitigation Feature

Scenario Number: LUISOH 1 Mitigation Number: L1

Scenario:

Mitigation Feature: ES

Documentation:

Remarks:

Mitigation type:

Subsurface vehicle {e.g., front-end loader) accident.

tablish maximum safe speed limits for all vehicles.

N T I O O

Vehicle specifications; OSHA - 29 CFR 1926 Subparts O & S; training manuals; operators
manuals; maintenance manuals; safety manuals; inspection and maintenance records

L

Q Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

_ Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. implemented

Implemented (per T.Rotert, aug98__ Speed limit of 15 mph for locomotive traffic set by CMO

and constructor.) wp
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_Mitigation Feature

Scenario Number:
Scenario:
Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

D'SO” ‘] Mitigation Number: I;2

lﬁxbsurface vehicle (e.g., front-end loader) accident.

_J.__I—J__‘

|Estab|ish maintenance and inspection schedule for all vehicles.

Vehicle specifications; OSHA - 23 CFR 1926 Subparts O & S; training manuals; operators

manuals; maintenance manuals; safety manuals; inspection and maintenance records

O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training

L

 Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

implemented (per T.Rotert, aug98__All equipment is inspected during pre-shift inspection prior

to operating and undergo periodic preventive maintenance.) wp
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L

_Mitigation Feature

Scenario Number: ’ Ul5011 T Mitigation Number: ‘i 7
Scenario: @bsurface vehicle (e.g., front-end loader} accident. 1

Mitigation Feature: @

Documentation:

Remarks:

Mitigation type:

all onboard fire suppression systems on locomotives and front-end loaders.

Vehicle specifications; OSHA - 29 CFR 1926 Subparts 0 & S; training manuals; operators
manuals; maintenance manuals; safety manuals; inspection and maintenance records

[

O Design Feature
. Safety Device
O Warning Device
O Procedure

Q Training

- Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Implemented (per T. Rotert, aug98__Auto fire suppression installed on locomatives and front

end loaders) wp.

Appendix A
Page UI5011.3



Di: BAB000000-01717-0200-0004, Rev 02

. Mitigation Feature

Scenario Number: mso” 1 Mitigation Number: t4
Scenario: Subsurface vehicle (e.g., front-end loader) accident.

Mitigation Feature: b

ovide safety training for vehicle operators and personnel working around vehicles.

Documentation: Vehicle specifications; OSHA - 29 CFR 1926 Subparts O & S; training manuals; operators

manuals; maintenance manuals; safety manuals; inspection and maintenance records

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
B v - Mitigation Tracking
Mitigation O Not Implemented
implementation @ implemented
Status:
Comments: lm;lemented {per T. Rotert, aug®8__Covered in GUT training) wp,
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L

__Mitigation Feature

Scenario Number: mso” —I Mitigation Number:

Scenario;

Mitigation Feature: b

Documentation:

Remarks:

Mitigation type:

5

LSubsurface vehicle (e.g., front-end loader) accident.

ovide headlights on vehicles.

L L

Vehicle specifications; OSHA - 29 CFR 1926 Subparts O & S; training manuals; operators
manuals; maintenance manuals; safety manuals; inspection and maintenance records

L

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

,llplemented {per T. Rotert, aug98) wp.

Appendix A
Page UI5011.5



Di: BAB000000-01717-0200-0004, Rev 02

i R ' ‘Mitigation Feature o ]
Scenario Number: &5011 7 Mitigation Number: Le l
Scenario: ISubsurface vehicle (e.g., front-end loader) accident. j
Mitigation Feature: [Equip vehicles with automatic "back-up" alarms as appropriate. —!

Documentation: Vehicle specifications; OSHA - 29 CFR 1926 Subparts 0 & S: training manuals; operators

manuals; maintenance manuals; safety manuals; inspection and maintenance records

Remarks: ]
Mitigation type: O Design Feature

O Safety Device

L Warning Device

O Procedure

Q Training

~-Mitigation Tracking .
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: LImplemented (per T.Rotert, aug98.) wp T
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Mitigation Feature

L

Scenario Number: UIS011 j Mitigation Number: Il
Scenario: Subsurface vehicle {e.g., front-end loader)} accident.

Mitigation Feature: bequire personnel to stop work and clear the vehicle travel envelop to permit vehicle passage.—l

Documentation: Vehicle specifications; OSHA - 29 CFR 1926 Subparts O & S; training manuals; operators
manuals; maintenance manuals; safety manuals; inspection and maintenance records

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
___ Mitigation Tracking |
Mitigation O Not Implemented
Imp'ementation . Implemented
Status:
Comments: |implemented (per Bob Law, 5May99) jr.
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L

Mitigation Feature

Scenario Number: | yi5011 ﬂ Mitigation Number: LS

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

JJQ

Iﬂ;bsurface vehicle (e.g., front-end loader) accident.

Storage areas and containers will be located as far outside the travel envelope as possible to

reduce the likelihood of damage/explosion/fire in the event of an accident.

Vehicle specifications; OSHA - 29 CFR 1926 Subparts O & S; training manuals; operators
manuals; maintenance manuals; safety manuals; inspection and maintenance records

L |

O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training

_Mitigation Tracking ]

Mitigation
Implementation
Status:

Comments:

O Not implemented
. Implemented

hmplemented {per T.Rotert, aug98.) wp
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- Scenario Description and Analysis 1
Approved
Scenario Number:  [uiso17 SSA: |East-West Drift l
Revision Number: 02
Revision Date: 12/17/98 . Location: |East-West Drift ]
Scenario: Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see

also UI5060 and UI5042).

Cause, Failure, or Fan failures; exhaust duct system breaks, blockage or rupture; electrical power failure; failure
Hazardous Event: to properly secure equipment or supplies for travel or they exceed travel envelope.

Risk Assignment Frequency Rating: Consequence Rating: *Risk Before:
Before Considering A - Frequent I- Catastrophic
Mitigations: O B - Probable O 1l - critical
@ c - occasional ®u- Marginal Medium
O b - Remote O v - Negligible
Q E - Improbable
Risk Designation Frequency Rating: Consequence Rating: Risk After:
After O A - Frequent O | - Catastrophic
Applying O B - Probable O 1 - critical
Mitigations: O ¢ - Occasional @ - Marginal Extremely Low
O D - Remote O v - Negligible

. E - Improbable

Related Scenarios: [UI0013, UID106, UIS060, UiB042

Prevention ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification; ESF Ventilation Duct
sy . and Fittings Procurement Specification; ventilation fan service manual; operational procedures;

Mitigation : . . ) o

Documentation: JSAs; evacuation procedures; safety manuals; inspection and maintenance records; training

manuals & records.
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L S -+ Mitigation Feature =~ =~ = 7

Scenario Number: u|5017 W Mitigation Number: L1 ]

Scenario: Ventilation system failure or out-of-tolerance condition resuits in personnel health hazard (see
also UIB060 and UI5042).

Mitigation Feature: Ventilation fan procurement specifications shall meet mining industry standards with proven

performance in the mining operations.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification; ESF Ventilation Duct

and Fittings Procurement Specification.

Remarks: l j

Mitigation type: ® Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
l ' : . Mitigation Tracking ‘ |
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: hnplemehted {per T. Rotert, aug98__Fans purchased with required specs) wp. —'
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L ' . Mitigation Feature -~ ]
Scenario Number: | yis017 7 Mitigation Number: |i j
Scenario:

Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see
also UIS060 and UI5042),

Mitigation Feature: |provide ventilation system capacity to maintain adequate air circulation in the event of several

fan failures.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification; ESF Ventilation Duct
and Fittings Procurement Specification.

Remarks: LRev.OL Mit# 15 7

Mitigation type: @ Design Feature

O Safety Device
O Warning Device
O Procedure

O Training
I T _ Mitigation Tracking ]
Mitigation O Not Implemented
implementation @ irpiemented
Status:
Comments: Implemented (per T.Rotert, aug98.) wp j
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L r ~_ Mitigation Feature _ - ]
Scenario Number: LU|5017 T Mitigation Number: Ii j
Scenario:

Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see
also UIS0680 and UI5042).

Mitigation Feature: Design ventilation system such that individual fans can be shut down without having to shut

down operations in the tunnel,

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification: ESF Ventilation Duct

and Fittings Procurement Specification; System Design/Fan drawings.

Remarks: [Rev.01, Mit# 14 l

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
| e ~Mitigation Tracking B B
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: hmplemented {per T.Rotert, aug98.) wp
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L ~ Mitigation Feature ]
Scenario Number: LU,5017 j Mitigation Number: L4 j
Scenario:

Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see
also UIS060 and UIB042).

Mitigation Feature: Perform scheduled preventive maintenance in accordance with manufacturer's

recommendations and maintain records.

Documentation: ‘Ventilation fan service manual; operational procedures; JSAs. —|

Remarks: L '

Mitigation type: O Design Feature
O Safety Device
O Warning Device
® Procedure

O Training
L : S EEREIEE :Mitigation'_Tr'aCking" SR 3 —I
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

leplemented (per T.Rotert, aug98.) wp

Appendix A
Page UI5017.4



Di: BAB000000-01717-0200-0004, Rev 02

L ' Mitigation Feature : i |
Scenario Number: [ UIB01 7 T Mitigation Number: Ls j
Scenario: Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see

also UIS0E0 and UIS042).

Mitigation Feature: Monitor ventilation system for out-of-tolerance or out-of-specified range conditions. When out
of tolerance/range, perform immediate system/equipment repairs or adjustments. immediate

use of respirators by all personnel may be required. Cease work and evacuate.

Documentation: h/entilation fan service manual; operational procedures; JSAs; evacuation procedures. —’

Remarks: L 1

Mitigation type: O Design Feature
O Safety Device
O Warning Device
o Procedure
O Training

| L . Mitigation Tracking

Mitigation O Not Implemented

Implementation @ implemented

Status:

Comments: Iﬁplemented (per T. Rotert, aug98__Monitoring system is in place) wp. j
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__Mitigation Feature . - T
Scenario Number: [ UI5017 j Mitigation Number: LG ﬁ
Scenario: Ventilation system failure or out-of-tolerance condition results in personne! health hazard (see

also UISO0B0 and UI5042).

Mitigation Feature: Provide personnel safety training regarding evacuation procedures and respirator use. Execute

emergency evacuation plan as necessary.

Documentation: !Evacuation procedures; safety training manuals. I

Remarks: IEV.OL Mit# 16 ,

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

' Training
. Mitigation Tracking . N
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: Iﬂ)lemented {per Bob Law, 5 May 99) jr —,
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_Mitigation Feature

Scenario Number: LU'5°17 —l Mitigation Number: L—,- j

Scenario: Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see
also UIB0B0 and UI5042),

Mitigation Feature: Provide reinforcement along ducting ribs and joints to minimize leaks and damage if struck by

foreign objects.

Documentation: ,ESF Ventilation Duct and Fittings Procurement Specification; operational procedures; JSAs. W

Remarks: , ]

Mitigation type: O Design Feature
o Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking ’ N i : 1
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: [Implemented {per T. Rotert, aug98) wp. j
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. Mitigation Feature

Scenario Number: | ys017 1 Mitigation Number: Lg ,

Scenario: Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see

also UIS060 and Ui5042),

Mitigation Feature: Erovide enhanced joint seal (i.e., rubber band plus metal duct band) on ventilation ducts. —I

Documentation: L l

Remarks: L W

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
L e MitigatiOn‘Tr'acki'ng S L j
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Implemented {per T. Rotert, aug28__ Neoprene band placed on East-West drift duct.) wp. j
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| Sl . Mitigation Feature

Scenario Number: LU'5°17 1 Mitigation Number: b 7

Scenario: Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see
also UI5060 and UI5042).

Mitigation Feature: |prevent movement of equipment or supplies that exceed travel envelope. JSA will address

preparation of equipment or supplies for travel.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification; ESF Ventilation Duct

and Fittings Procurement Specification; ventilation fan service manual; operational procedures;
JSAs; evacuation procedures; safety manuals; inspection and maintenance

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training
____Mitigation Tracking ' - ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented {per T. Rotert, aug98__Maintenance procedures for locomotive.) wp.

Appendix A
Page UI5017.9



DI: BAB000000-01717-0200-0004, Rev 02

L _ . Mitigation Feature |
Scenario Number: | yiso17 ] Mitigation Number: [ ]
Scenario:

Ventilation system failure or out-of-tolerance condition resuits in personnel health hazard (see
also UIS060 and UI5042).

Mitigation Feature: lgesign exhaust ducts to easily repair or replace a section/component. ]

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification; ESF Ventilation Duct

and Fittings Procurement Specification.

Remarks: L ]

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
~_Mitigation Tracking = e ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented (per T.Rotert, aug98.} wp ]
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‘Mitigation Feature = B ]

Scenario Number: | yis017 | Mitigation Number: | '

Scenario:

Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see
also UI5060 and UI5042),

Mitigation Feature: |nsean airflow monitors to detect ventilation failure and periodically inspect monitors to ensure

proper functioning.

Documentation: Inspection procedures. _ )

Remarks: L ]

Mitigation type: O Design Feature
O Safety Device
' Warning Device
O Procedure

Q Training
’ L . Mitigation Tracking '
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: 'ﬂ:lemented {per T.Rotert, aug98__Monitors installed in main tunnel and on the TBM.) wp
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Scenario Number: LU'5°17 ] Mitigation Number: liz

Scenario: Ventilation system failure or out-of-tolerance condition results in personnel health hazard (see

also UIS060 and UIS042).

Mitigation Feature: ILerform petiodic inspection of the exhaust ducting system. ]
Documentation: bspection and maintenance procedures.
Remarks: L |

Mitigation type: O Design Feature
O Safety Device
O Warning Device
® Procedure

O Training
L . Mitigation Tracking . j
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: hmplemented {per T.Rotert, aug98.) wp j
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‘Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5025

02

12/17/98

SSA: LEast—West Drift

Location: lEast-West Drift

Eompressed air line rupture results in personnel injury.

Pipe rupture (e.g., due to over-pressure or impact on piping}; pipe fitting failure

Frequency Rating:

Consequence Rating:

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
O D - Remote
. E - Improbable

I - Catastrophic
O - critical
. it - Marginal
O IV - Negligible

A - Frequent I - Catastrophic
O B - Probable O Il - Critical
@ c - occasional @ - Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

Uloo20

System specifications; inspection/maintenance/test records; Design drawing:
BABFAGO00-01717-2100-45302, Subsurface Compressed Air System Flow Diagram.
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. Mitigation Feature

Scenario Number: | yisoz5 ] Nitigation Number: |

Scenario:

Mitigation Feature: [

Documentation:
Remarks:

Mitigation type:

Compressed air line rupture results in personnel injury.

Design and install air lines and pressure relief valves to applicable codes & standards.

[System specifications; Design drawing: BABFAGQ00-0171 7-2100-45302.

L

. Design Feature
O Safety Device
O Warning Device
O Procedure

Q Training

_Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
‘ Impiemented

llﬂplemented (per T. Rotert, aug98) wp.
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L ‘ i - Mitigation Feature : s e 7
Scenario Number: m5025 1 Mitigation Number: ,i
Scenario: lgampressed air line rupture results in personnel injury. ]

Mitigation Feature: Eosition piping out of vehicle, equipment and material travel envelope and path. —l

Documentation: Design drawing: BABFAG000-01717-2100-45302, Subsurface Compressed Air System Flow

Diagram.

Remarks: L

]

Mitigation type: O Design Feature

O Safety Device
O Warning Device
O Procedure

‘ Training
L RRE -~ Mitigation Tracking ' A T
Mitigation O Not Implemented
Implementation @ mpiemented
Status:
Comments:

Ilmplemented {per T.Rotert, aug98) wp. —I
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Scenario Number: li|5025 —I Mitigation Number: [ 3 T

L]

Scenario: [Compressed air line rupture results in personnel injury. 1

Mitigation Feature: Provide safety training for personnel regarding high pressure fitting leak hazards and locations

of shut off valves,

Documentation: Safety manuats; maintenance manuals; training manuals; Design drawing:

BABFAGO000-01717-2100-45302, Subsurface Compressed Air System Flow Diagram

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

‘ Training
L : : ~Mitigation Tracking =~ = . 1
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: Mplemented {per T.Rotert, aug98.) wp ‘I
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L

- Mitigation Feature

Scenario Number:
Scenario:
Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

LU|5025 7 Mitigation Number: L4

Compressed air line rupture results in personnel injury.

l&tablish inspection and maintenance schedules (for valves, pipes, etc.).

HEEENEN

System Flow Diagram.

Maintenance manuals; training manuals; system specifications; inspection/maintenance/test
records; Design drawing: BABFAGQ00-01717-2100-45302, Subsurface Compressed Air

lﬂev.OZ, Mit# 5

]

O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training

~Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O Implemented

LPending Maximo implementation. (per Bob Law, 5§ May 99) JLR
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- Scenario Description and Analysis

Approved

Scenario Number:  |uis028 SSA:|East-West Drift

Revision Number: 02

Revision Date: 12/17/98 Location: lEast-West Drift 7
Scenario: lFire involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials. —l
Cause, Failure, or Unsafe vehicles (e.g., improper maintenance); Fuel source (diesel fuel) exposed to ignition

source (e.g., spark, flame); Use of unautharized vehicle underground; Poor housekeeping; Lack

zardous Event: ;
Hazardou t of storage space/facilities; Failure to adhere to safety procedures.

Risk Assignment Frequency Rating: Consequence Rating: *Risk Before:
Before Considering A - Frequent | - Catastrophic
Mitigations: (O B - Probable @ i - ciitical
@ c - occasional O i - Marginal Medium
O D - Remote O 1V - Negligible

O E - Improbable

Risk Designation Frequency Rating: Consequence Rating: Risk After:

After Oa- Frequent Or- Catastrophic

Applying O B - Probable O 1t - critical

Mitigations: O ¢ - occasional @ il - Marginal Extremely Low
O D - Remote O IV - Negligible

. E - Improbable

Related Scenarios: |UI0055

Prevention OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals
Mitigation and safety manual; inspection and maintenance records.

Documentation:
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| . Mitigation Feature
Scenario Number: m5028 Mitigation Number: LT ]
Scenario: lﬂ're involving subsurface vehicle (e.g., front-end loader) or temporarily stared materials.

Mitigation Feature: tmplement procedures for handling/working around combustible materials (e.g., disposal,

proper storage, no smoking).

Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals

and safety manual; inspection and maintenance records

Remarks: L T

Mitigation type: O Design Feature
O Safety Device
O Warning Device
' Procedure

O Training
| : ~_Mitigation Tracking B
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Implemented {per T. Rotert, aug28 _No smoking provisions are in place during combustible
operations and handling} wp.
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L _Mitigation Feature = = . - |
Scenario Number: l UI5028 j Mitigation Number: LZ T
Scenario: [i'e involving subsurface vehicle {e.g., front-end loader) or temporarily stored materials. j
Mitigation Feature: bse fire-resistant materials (e.g., belts, hoses, seat covers, etc.) whenever practical, j
Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals

and safety manual; inspection and maintenance records

Remarks: L —I

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
L ' - Mitigation Tracking = SREINET 1
Mitigation O Not Implemented
lmp]emer‘ltatlon . lmp]emented
Status:
Comments: bplemented {per T. Rotert, aug28) wp. ]

Appendix A
Page UI5028.2



DI: BAB000000-01717-0200-0004, Rev 02

T ~Mitigation Feature =~ = = : |
Scenario Number: m5028 j Mitigation Number: ‘j 7
Scenario: lﬂre involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials. —,
Mitigation Feature: lirovide approved fuel storage containers. ]

Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals
and safety manual; inspection and maintenance records

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
B .~ Mitigation Tracking B
Mitigation O Not Implemented
Implementation ® impiemented
Status:
Comments: hmplemented {per T. Rotert, aug98__Flammables are stored in appoved containers) wp. —l
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_Mitigation Feature. .~~~ ]
Scenario Number: QSOZS j Mitigation Number: Ii 1
Scenario: bre involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials. 7
Mitigation Feature: Iiimit diesel fuel storage volulme to no more than 24-hour supply. j

Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals

and safety manual; inspection and maintenance records

Remarks: L

]

Mitigation type: O Design Feature

O Safety Device
O Warning Device
. Procedure

OTraining
| - Mitigation Tracking o ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

hnplemented {per T. Rétert, aug98) wp. T
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__Mitigation Feature SRR ]
Scenario Number: LU|5028 l Mitigation Number: lj
Scenario: kire involving subsurface vehicle (e.g., front-end loader} or temporarily stored materials. —|

Mitigation Feature: Provide safety training (e.g., rules and regulations concerning the employee's safety and the

safety of athers, parking of vehicles).

Documentation:  |osHA 29 CFR 1926, Jsas |

Remarks: L 7

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
| : S _Mitigation Tracking - L . N
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: Im)lemented (per T. Rotert, aug28) wp. _ j
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L | __ Mitigation Featwre |
Scenario Number: u|5028 7 Mitigation Number: b 1
Scenario: bre involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials. —,

Mitigation Feature: [lnjtall portable extinguishers and hose bibs in the ECRB. l

Documentation: OSHA 29 CFR 1826.800; NFPA Fire Protection Rules and Regulations; maintenance manuals
and safety manual; inspection and maintenance records

Remarks: L ' 7

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
L Mitigation Tracking =~ = . |
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: leplemented (per T. Rotert, aug98) wp. T
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Mitigation Feature

Scenario Number: @5028 T Mitigation Number: [7

Scenario: lﬂe involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials.

Mitigation Feature: Provide onboard fire suppression systems (e.g., installed or portable fire extinguishers) on

locomotives and front-end loaders.

Documentation: OSHA 28 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals

and safety manual; inspection and maintenance recards

Remarks: L

Mitigation type: O Design Feature

. Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ inplemented
Status:
Comments: hmplemented {per T. Rotert, aug98) wp. —l
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_Mitigation Feature |
Scenario Number: [ UI5028 1 Mitigation Number: Ls j
Scenario: ,fire involving subsurface vehicle {e.qg., front-end loader) or temporarily stored materials. ]

Mitigation Feature: Iimablish vehicle inspection and maintenance schedules. I

Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals
and safety manual; inspection and maintenance records

Remarks: l j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
@ Procedure

O Training
__ Mitigation Tracking =~ ]
Mitigation O Not Implemented
Implementation @ inplemented
Status:
Comments: bﬁplemented {per T. Rotert, aug98) wp.
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L _____ wMitigation Feature ]
Scenario Number: msozs —I Mitigation Number; Lg I
Scenario: Iﬁre involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials. 1

Mitigation Feature: Evacuate in accordance with Emergency Evacuation Plan. Use self rescuer as required.

Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals

and safety manual; inspection and maintenance records

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
_Mitigation Tracking
Mitigation O Not Implemented
Implementation @ inpiemented
Status:
Comments: L ]
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_Mitigation Feature =~~~ ]

Scenario Number: DISOZS T Mitigation Number: Iio T
Scenario: liire involving subsurface vehicle (e.g., front-end loader) or temporarily stored materials. 1

Mitigation Feature: Ventilation system exhausts smoke and confines dispersion. Also provides fresh air source up
wind of a fire.

Documentation: OSHA 29 CFR 1926.800; NFPA Fire Protection Rules and Regulations; maintenance manuals

and safety manual; inspection and maintenance records

Remarks: L ]

Mitigation type: ® Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
L : . _Mitigation Tracking
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: L
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uls030

02

12/17/98

SSA: [East—West Drift

]

Location: East-West Drift

]

Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment (e.g.,

transformer, electrical panel/box, electrical wire or cable).

Bad winding insulation; short circuit inside electrical panel/box; insulation failure (e.g., cracked,
frayed); cable breach; electrical overload, impact damage to electrical devices.

Frequency Rating:

Consequence Rating:

*Risk Before:

A - Frequent | - Catastrophic
(O B - Probable @ i - critical
. C - Occasional O It - Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Frequency Rating:

A - Frequent
O B - Probable
Q C- Occésional
‘ D - Remote
O E - Improbable

O | - Catastrophic
O 1 critical

‘ Il - Marginal
O IV - Negligible

Extremely Low

uloosz, uioo4o

ANSI/IEEE C2-83, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical
Code; NEMA and UL standards; system specifications; maintenance manuals; safety manuals;

inspection and maintenance records

Appendix A
Page UI5030



Di: BAB000000-01717-0200-0004, Rev 02

| ' ' . Mitigation Feature

Scenario:

Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment
(e.g., transformer, electrical panel/box, electrical wire or cable).

Mitigation Feature: @

sign electrical systems/components to applicable codes & standards.

Scenario Number: [L|5030 ] Mitigation Number: b j
]

Documentation: ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical

Code; NEMA and UL standards; system specifications; maintenance manuals; safety manuals;
inspection and maintenance records

Remarks: L

]

Mitigation type: @ Design Feature

O Safety Device
O Warning Device
O Procedure

O Training
| » Mitigation Tracking = = S ]
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: LImplemented {per T.Rotert, aug98.} wp j
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Lo ' 'Mitigation Feature . |
Scenario Number: LU'5030 j Mitigation Number: IL —’
Scenario:

Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment
(e.g., transformer, electrical panelfbox, electrical wire or cable).

Mitigation Feature: [Conduct inspections during electrical equipment installation and connection. W

Documentation: ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical
Code; NEMA and UL standards; system specifications; maintenance manuals; safety manuals;
inspection and maintenance records

Remarks: L —|

Mitigation type: O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training
T . Mitigation Tracking i o T
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: lepIemented (per T.Rotert, aug98.) wp 1
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L

Mitigation Feature

Scenario Number: LU'5030 ] Mitigation Number: L

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

3

Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment
{e.g., transformer, electrical panel/box, electrical wire or cable).

Incorporate protective devices (e.g., fuses, circuit breakers, temperature relays) where
appropriate.

ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical

Code; NEMA and UL standards; system specifications; maintenance manuals; safety manuals;
inspection and maintenance records

L

O Design Feature
. Safety Device
O Warning Device
Q Procedure

O Training

L

Mitigation Tracking ]

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

!Implemented (per T. Rotert, aug98) wp. j
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Mitigation Feature -~~~ . |
Scenario Number: | yiso030 j Mitigation Number: | , 1
Scenario: Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment

{e.g., transformer, electrical panel/box, electrical wire or cable).

Mitigation Feature: Eld test according to applicable specifications.

Documentation: ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; Nationat Electrical
Code; NEMA and UL standards; system specifications: maintenance manuals; safety manuals;
inspection and maintenance records

Remarks: [ W

Mitigation type: | pesign Feature
O Safety Device
O Warning Device
. Procedure

O Training
L S - Mitigation Tracking L ' T
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: |Implemented (per T. Rotert, aug98) wp.
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_Mitigation Feature ~ . ]
Scenario Number: | 5030 | Mitigation Number: g }
Scenario: Fire due to failure/short/arc/overioad of electrical switchgear or other electrical equipment
{e.g., transformer, electrical panel/box, electrical wire or cable}.
Mitigation Feature: |provide portable extinguishers and hose bibs in the ECRB. 7
Documentation: ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code: National Electrical

Code; NEMA and UL standards; system specifications; maintenance manuals; safety manuals;
inspection and maintenance records

. Remarks: L ' —|

Mitigation type: | Design Feature
‘ Safety Device
O Warning Device
O Procedure

O Training
L ; __Mitigation Tracking =~ = Ll j
Mitigation O Not Implemented
Implementation @ ipiemented
Status:
Comments: Implemented (per T. Rotert, aug28) wp.
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I

Mitigation Feature

]

Scenario Number: D|5030 j Mitigation Number: E

Scenario:

|

Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment
{e.g., transformer, electrical panelfbox, electrical wire or cable).

Mitigation Feature: histablish inspection and maintenance schedule.

Documentation:

Remarks:

Mitigation type:

ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical

inspection and maintenance records

Code; NEMA and UL standards; system specifications; maintenance manuals: safety manuals;

L

]

O Design Feature
O Safety Device
O Warning Device
® Procedure

O Training

-+ --Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O Implemented

Ending Maximo implementation (per Bob Law, 5 May 99) jr
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_Mitigation Feature S ' R

Scenario Number: B|5030 T Mitigation Number:

7 |

- Scenario: Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment

(e.g., transformer, electrical panel/box, electrical wire or cable).

Mitigation Feature: Ensure cable meets applicable codes and standards. —l

Documentation: | ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical
Code; NEMA and UL standards: system specifications; maintenance manuals; safety manuals;
inspection and maintenance records

Remarks: [ 1

Mitigation type: @ Design Feature

O Safety Device
O Warning Device
O Procedure

O Training
. Mitigation Tracking ‘ ' ; - 1
Mitigation O Not Implemented
Implementation @ mpiemented
Status:
Comments: [Implemented {per T. Rotert, aug28) wp. 1
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_ Mitigation Feature

Scenario Number: | 5030 1 Mitigation Number:

Scenario:

8

L

Fire due to failure/short/arc/overload of electrical switchgear or other electrical equipment
{e.g., transformer, electrical panel/box, electrical wire or cable).

Mitigation Feature: I@vide fire safety training.

Documentation:

Remarks:

Mitigation type:

]

ANSI/IEEE C2-93, OSHA 29 CFR 1926; National Electrical Safety Code; National Electrical

inspection and maintenance records

Code; NEMA and UL standards; system specifications; maintenance manuals; safety manuals;

L

]

O Design Feature
O Safety Device
O Warning Device
O Procedure

’ Training

“Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

llmplemented (per T. Rotert, aug98) wp.
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Befare Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

uis042

02

12/17/98

SSA: 'East-West Drift

Location: {East-West Drift T

Air Quality - Toxic fumes (e.g., carbon monoxide, carbon dioxide, nitrogen dioxide, NOx) from
diesel exhaust results in a personnel health hazard (see also Uis070).

Diesel vehicle exhaust system failure or out-of-tolerance condition; ventilation system failure or
out-of-tolerance condition.

Frequency Rating:
A - Frequent
O B - Probable
. C - Occasional
O D - Remote
O E - Improbable

Consequence Rating: *Risk Before:

| - Catastrophic
O 1t - critical
O w - Marginal High
O IV - Negligible

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
O E - improbable

Consequence Rating: Risk After:
O | - Catastrophic
O - ciitical

. Il - Marginal

O IV - Negligible

Extremely Low

UIs070

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; JSA(s); Training records.
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. Mitigation Feature

Scenario Number: LU'5°42 Mitigation Number: IJ

Scenario:

Mitigation Feature: [@

Documentation:

Remarks:

Mitigation type:

Air Quality - Toxic fumes (e.g., carbon monoxide, carbon dioxide, nitrogen dlodee, NOx) from
diesel exhaust results in a personnel health hazard {see also UIS070).

s, procedures and/or training will address hazards associated with operational activities.

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; JSA(s); training records

O Deéign Feature
O Safety Device
O Warning Device
. Procedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

llﬂplemented (per T. Rotert, aug98) wp.
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- Mitigation Feature ]

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

UiS042 W Mitigation Number: Lz j

Air Quality - Toxic fumes {e.g., carbon monoxide, carbon dioxide, nitrogen dioxide, NOx) from
diesel exhaust results in a personnel health hazard (see also Ul5070).

Ventilation system removes exhaust fumes and confines dispersion. Also provides fresh air

source up wind of the diesel equipment.

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; JSA(s); training records

L l

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

- Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

Q Not Implemented
' Implemented

‘lmplemented {per T. Rotert, aug98__Vent system installed and monitored) wp. —l
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L

Mitigation Feature ==~ ]

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

UIs042 T Mitigation Number: L3 l

Air Quality - Toxic fumes (e.g., carbon monoxide, carbon dioxide, nitrogen dioxide, NOx) from
diesel exhaust results in a personnel health hazard (see also Uls070).

Monitor ventilation system for out-of-tolerance or out-of-specified range conditions. When out
of tolerance/range, perform immediate system/equipment repairs or adjustments. Immediate
use of respirators by all personnel may be required. Cease work and evacuate if fumes rise to

life threatening levels.

IOSHA workplace exposure limits; JSA(s) j

L |

O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training

L Mitigation Tracking ‘ 1

Mitigation O Not Implemented

Implementation @ implemented

Status:

Comments: Eﬂlplemented {per T. Rotert, aug98 _ Maintenance procedures for locomotive.) wp. 7
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~ Mitigation Feature

Scenario Number: | uisos2 | Mitigation Number: | , |

Scenario: Air Quality - Toxic fumes (e.g., carbon monoxide, carbon dioxide, nitrogen dioxide, NOx) from

diesel exhaust results in a personnel health hazard (see also U15070).

Mitigation Feature: |Minimize idling of diesel engines. T

Documentation: Vehicle operating and maintenance procedures, manuals and records; OSHA workplace

exposure limits; JSA(s); training records

Remarks: [

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training'
L . Mitigation Tracking
Mitigation O Not Implemented
Implementation @ mpiemented
Status:
Comments: llﬂplemented (per T.Rotert, aug98.} wp —|

Appendix A
Page UI5042.4



DI: BAB000000-01717-0200-0004, Rev 02

Mitigation Feature

Scenario Number: LU'5°42 ] Mitigation Number: !i j

Scenario: Air Quality - Toxic fumes (e.g.. carban monoxide, carbon dioxide, nitrogen dioxide, NOx) from

diesel exhaust results in a personnel health hazard (see also U15070).

Mitigation Feature: llnstall scrubbers (catalytic converters) on subsurface diesel equipment/fvehicles.

Documentation: Vehicle operating and maintenance procedures, manuals and records; OSHA workplace

exposure limits; JSA(s); training records

Remarks: L ]

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking o ’ 1
Mitigation O Not Implemented
Implementation @ nplemented
Status:
Comments: hmplemented {per T.Rotert, aug98.) wp
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.. Mitigation Feature =

]

Scenario Number: u15042 l Mitigation Number: L j

Scenario:

Mitigation Feature: [E

Documentation:

Remarks:

Mitigation type:

6

Air Quality - Toxic fumes (e.g., carbon monoxide, carbon dioxide, nitrogen dioxide, NOx) from
diesel exhaust results in a personnel health hazard (see also U15070).

stablish vehicle inspection & maintenance schedule. T

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; JSA(s); training records

L ]

O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training

- Mitigation Tracking =~ e ]

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Implemented {per T. Rotert, aug98__Maintenance and inspection every 500 hrs or when unit

is malfunctioning.) wp.
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Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UIs046

02

12/17/98

SSA:[East-West Drift

Location: [Starter Tunnel

Trainflocomotive derailment at turnout (intersection of East-West Starter Tunnel and TS Main

Drift).

Rail failure, switch malfunction, operator error, failure to adhere to safety procedures and rules.

Frequency Rating:

Consequence Rating:
| - Catastrophic

*Risk Before:

A - Frequent
O B - Probable O 11 - critical
® c - occasional Q- Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
@® D - Remote
O E - improbable

I - Catastrophic
O 1 - critical
@ i1l - Marginal
O IV - Negligible

Extremely Low

uio206

Inspection and maintenance records; training manuals; operators manuals; maintenance
manuals; safety manuals; operator training records.
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_Mitigation Feature- =~ ]

Scenario Number: l UI5046 I Mitigation Number: | . 1

Scenario: Trainflocomotive derailment at turnout (intersection of East-West Starter Tunnel and TS Main

Drift).

Mitigation Feature: JSAs, procedures and/or training will address hazards associated with train operations.

Documentation: Inspection and maintenance records; training manuals; operators manuals; maintenance

manuals; safety manuals; operator training records.

Remarks: l j

Mitigation type: | Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L - “Mitigation Tracking = I
Mitigation O Not Implemented
Implementation ® implemented
Status:

Comments: L j
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Page UI5046.1



DI: BAB000000-01717-0200-0004, Rev 02

__Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uis047 SSA:|East-West Drift 1
02
12/17/98 Location: LEast-West Drift j

[Eneral slips and trips resulting in minor personne! injury (see also UIS069).

Il

Failure of emergency backup lighting; material spills; human error; lack of adequate
illumination; debris (e.g., oil, water, tools) on surfaces; slippery surfaces; lack of non-skid
surfaces; failure to adhere to safety procedures and rules.

Frequency Rating: Consequence Rating: *Risk Before:
. A - Frequent ! - Catastrophic

O B - Probable O 11 - critical

O ¢ - occasional @®u- Marginal High

O D - Remote O IV - Negligible

O E - Improbabie

Frequency Rating: Consequence Rating: Risk After:
A - Frequent O | - Catastrophic

O B- Probable O N - critical .

O C - Occasional O Il - Marginal I-O_W

O D - Remote @ v - Negligible

O E - Improbable

Ul0265, UI0266, UI5069 (severe trips & slips)

Inspection, maintenance and cleanup records; maintenance manuals; safety manuals
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L ' i . Mitigation Feature : 1
Scenario Number: LU|5047 ] Mitigation Number: L1 j
Scenario: lGeneral slips and trips resulting in minor personnel injury (see also UIS069). —|

Mitigation Feature: Provide adequate and proper illumination in the ECRB for the expected population and

activities.
Documentation: llnspection, maintenance and cleanup records; maintenance manuals; safety manuals j
Remarks: I —I
Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure
O Training
L ' Mitigation Tracking —]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llinplemented {per T.Rotert, aug98.} wp
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L

- Mitigation Feature

Scenario Number: | yis047 , Mitigation Number: [

Scenario:

[General slips and trips resulting in minor personnel injury {see also UI5069).

I O SN R MY

Mitigation Feature: !Provide non-skid surfaces on platforms and walkways. "

Documentation:

Remarks:

Mitigation type:

Inspection, maintenance and cleanup records; design drawings; maintenance manuals; safety

manuals

L

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

L

“Mitigation Tracking ' ' ’ N 7

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Implemented {per T.Rotert, aug98_Non-skid surfaces on mapping floor, walkway and TBM.)

wp

Appendix A
Page UI5047.2



DI: BAB000000-01717-0200-0004, Rev 02

. Mitigation Feature i
Scenario Number: LU'5°47 l Mitigation Number: L3 j
Scenario: beneral slips and trips resulting in minor personnel injury (see also UI5069). 1

Mitigation Feature:

Documentation:

Remarks:

N

Mitigation type:

Provide safety training and caution all personnel regarding uneven surfaces on platforms and

tunnel floaring.

Inspection, maintenance and cleanup records; design drawings; maintenance manuals; safety
manuals

L ]

O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training

- Mitigation Tracking = g —,

Mitigation
Implementation
Status:

O Not Implemented
‘ Implemented

Comments:

hmplemented {per T.Rotert, aug98_ Covered in GUT training.) wp
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_ ' Mitigation Feature

Scenario Number: u“5°47 I Mitigation Number: L4

Scenario: LGeneral slips and trips resulting in minor personnel injury (see also UIS069).

Mitigation Feature: lﬁ

ablish inspection, maintenance and good housekeeping rules.

Documentation: Llnspection, maintenance and cleanup records; maintenance manuals; safety manuals

Remarks: L

NN

Mitigation type: O Design Feature
O Safety Device
O Warning Device
' Procedure

O Training
- Mitigation Tracking
Mitigation O Not Impiemented
Implementation @ implemented
Status:
Comments: Implemented (per T.Rotert, aug98.} wp —‘
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~ Mitigation Feature '~

Scenario Number: LU'5°47 ] Mitigation Number: b

Scenario: IGeneral slips and trips resulting in minor personnei injury (see also UIS069).

Mitigation Feature: [Provide first-aid kits on the TBM and at the entrance to the ECRB.

Documentation:

Inspection, maintenance and cleanup records; design drawings; maintenance manuals; safety
manuals

Remarks: L

Mitigation type: O Design Feature

. Safety Device
O Woarning Device
O Procedure

O Training
Mitigation Tracking i j
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llmplemented (per T. Rotert, aug98) wp. ]
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Mitigation Feature

Scenario Number: | yis047 j Mitigation Number: b
Scenario: lganeral slips and trips resuiting in minor personnel injury (see also UI5069).

Mitigation Feature: LUse personal lighting (i.e., cap lamps) in unlighted or poorly illuminated areas.

Documentation: lln;spection, maintenance and cleanup records; maintenance manuals; safety manuals

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
| e ~_Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: ImeIemented (per T. Rotert, aug98) wp.

Appendix A
Page UI5047.6



DI: BAB000000-01717-0200-0004, Rev 02

Scenario Description and Analysis

Approved
Scenario Number:  [uis04s SSA: |East-West Drift ]
Revision Number: 02 .
Revision Date: 12/17/98 Location:lEast-West Drift
Scenario: Personnel injury due to tools, equipment, or debris dropping or falling from an elevated
platform.
Cause, Failure, or Human error; dropped taols or equipment; material spills; loss of balance; failure to adhere to
Hazardous Event: JSA, safety procedures and rules.

Risk Assignment Frequency Rating: Consequence Rating: *Risk Before:
Befare Considering ' A - Frequent | - Catastrophic
Mitigations: (O B - Probable O 1 - critical
® c - occasional ®u- Marginal Medium
O b - Remote O IV - Negligible
O E - Improbable
Risk Designation Frequency Rating: Consequence Rating: Risk After:
After O A - Frequent O 1 - Catastrophic
Applying O B - Probable O - critical
Mitigations: QO ¢ - Occasional @®u- Marginal Extremely Low
. D - Remote O IV - Negligible

O E - Improbable

Related Scenarios: |UlI0109

Prevention Safety manual; JSA, OHSA - 29 CFR 1926 Subpart E; maintenance manuals
Mitigation
Documentation:
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Mitigation Feature

Scenario Number: @5048 7 Mitigation Number: |

Scenario: Personnel injury due to tools, equipment, or debris dropping or falling from an elevated

platform.

Mitigation Feature: I&Jntrol personnsl and any ongoing work activities below an elevated platform in the ECRB.

Documentation: Safety manual; JSA; OHSA - 29 CFR 1926 Subpart E; maintenance manuals

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
| v ' 'Mitigation Tracking
Mitigation O Not Implemented
Implementation @ Implemented
Status:
Comments:

Implemented (per T. Rotert, aug98__ Portal guard established and A/B/C badge system

established) wp.
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L ' _Mitigation Feature =~ . . 0 ]

Scenario Number: LU|5048 j Mitigation Number: B j

Scenario: Personnel injury due to tools, equipment, or debris dropping or falling from an elevated
platform.

Mitigation Feature: lﬁ:reen enclosure with toe plate around work platforms. j

Documentation: liafety manual; JSA; OHSA - 29 CFR 1926 Subpart E; maintenance manuals l

Remarks: [ ]

Mitigation type: | pesign Feature
. Safety Device
O Warning Device
O Procedure

O Training
B ‘ B Mitigation Tracking =~~~ = ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Toe/kick plates are used on all elevated platforms. Screens are not used. Bob Law 05/19/99
JLR.
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L

__Mitigation Feature

Scenario Number: LU|5048 Mitigation Number: L3

Scenario:

L[

Personnel injury due to tools, equipment, or debris dropping or falling from an elevated
platform.

Mitigation Feature: h’rovide safety training.

Documentation:

Remarks:

Mitigation type:

lSafety manual; JSA; OHSA - 29 CFR 1926 Subpart E; maintenance manuals

L

BN R

O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training

L

_Mitigation Tracking

Mitigation ‘
Implementation
Status:

Comments:

O Not implemented
. Implemented

Implemented (per T.Rotert, aug98__ Covered in GUT training.) wp
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- Mitigation Feature

Scenario Number: | 5043 1 Mitigation Number: | ,

Scenario:

Mitigation Feature: Eardhats,

Documentation:

Remarks:

Mitigation type:

Personnel injury due to tools, equipment, or debris dropping or falling from an elevated
platform.

safety glasses, and steel-toe shoes are required underground.

lSafety manual; JSA; OHSA - 29 CFR 1926 Subpart E; maintenance manuals

L

O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training

L

Mitigation' Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
' Implemented
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~ Mitigation Feature

Scenario Number: LU'5°48 1 Mitigation Number: Ls

Scenario: Personnel injury due to tools, equipment, or debris dropping or falling from an elevated

platform.

Mitigation Feature: h’ools/equipment will be tethered to an individual or the platform, as appropriate.

Documentation: lSafety manual; JSA; OHSA - 29 CFR 1926 Subpart E; maintenance manuals

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

o Training
L Mitigation Tracking
Mitigation O Not Implemented
Implementation @ nplemented
Status:
Comments: Enplemented {per T. Rotert, aug98) wp.
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_Scenario Description and Analysis

Approved
Scenario Number:  [uis0s0 SSA: East-West Drift
Revision Number: 02
Revision Date: 12/17/98 Location: | East-West Drift
Scenario: ) Personnel injury/equipment damage due to runaway vehicle {e.g., train, locomotive, front-end
loader).
Cause, Failure, or Controls failure, human error, failure to adhere to safety procedures and rules.
Hazardous Event:
Risk Assignment Frequency Rating: Consequence Rating: *Risk Before:
Before Considering | A - Frequent I - Catastrophic
Mitigations: O B - Probable O 1 - critical
® ¢ - occasional Ow- Marginal High
O b - Remote O IV - Negligible
Qe- Improbable
Risk Designation Frequency Rating: Consequence Rating: Risk After:
After O A - Frequent | I Catastrophic
Applying O B - Probable O 11 - critical
Mitigations: O ¢ - occasional OCm- Marginal Low
' (O D - Remote O 1V - Negligible
. E - Improbable
Related Scenarios: [U10041, UI5046, UIS067
Prevention Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 23CFR
Mitigation 1926.600; operating procedures & manuals; maintenance manuals,
Documentation:
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L . - mitigation Feature |
Scenario Number: @5050 j Mitigation Number: L1 j
Scenario:

Persannel injury/equipment damage due to runaway vehicle {e.g., train, locomotive, front-end
loader).

Mitigation Feature: Provide restraints (e.g., chocks or blocks) on parked vehicles to prevent rolling down sloped

grade.

Documentation: Safety Manuals; inspection and maintenance records: vehicle inspections; OSHA - 29CFR

1926.800; operating procedures & manuals; maintenance schedules.

Remarks: L T

Mitigation type: O Design Feature
o Safety Device
O Warning Device
O Procedure

O Training
L : . Mitigation Tracking = R ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Implemented (per T.Rotert, aug98__ Loci carry stops and attachments are lowered on the drill

and loader.) wp
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| __~~~ Mitigation Feature -~~~ . |
Scenario Number: UI5050 j Mitigation Number: lﬁ !
Scenario:

Personnel injury/equipment damage due to runaway vehicle {e.g., train, locomotive, front-end
loader).

Mitigation Feature: [E)vide safety chains or cables between locomotive and cars and between cars. T

Documentation: Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CER

1926.600; operating procedures & manuals; maintenance manuals.

Remarks: lRev.m, Mit#9 7

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
| . Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: |lmplemented (per T. Rotert, aug98__ Cables vice chains provided) wp. j
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. -Mitigation Feature 3 _ }

Scenario Number: LU'5°5° —] Mitigation Number: Ls j

Scenario: Personnel injury/equipment damage due to runaway vehicle {e.g., train, locomotive, front-end

loader).

Mitigation Feature: [provide safety training for vehicle operators (e.g., vehicle operators cannot leave a vehicle

until it is properly secured).

Documentation: Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CFR

1826.600; operating procedures & manuals; maintenance manuals.

Remarks: L ’ 7

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

‘ Training
L AR - Mitigation Tracking : T
Mitigation (O Not implemented
Implementation @ implemented
Status:
Comments: lliwplemented {per T.Rotert, aug98)} wp. j
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~_ Mitigation Feature . ]

Scenario Number: | yisoso —| Mitigation Number: [ A ]

Scenario: Personnel injury/equipment damage due to runaway vehicle (e.g., train, locomotive, front-end

loader).

Mitigation Feature: Establish operation, inspection and maintenance schedule for vehicles. —I

Documentation: Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CFR

1926.600; operating procedures & manuals; maintenance manuals.

Remarks: L ]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
—Mitigation Tracking = o j
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: ’li'xplemented (per T. Rotert, aug98) wp. 7
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L

Mitigation Feature == - - '

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

) o Trainiﬁg

,ﬂSOSO 7 Mitigation Number: lj j

Personnel injury/equipment damage due to runaway vehicle (e.g., train, locomotive, front-end
loader).

Personnel will set derail devices and/or bumper blocks in their work areas in the ECRB. j

Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CFR
1926.600; operating procedures & manuals: maintenance manuals.

| |

O Design Feature
O Safety Device
O Warning Device
O Procedure

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
‘ Implemented

[Implemented {per T. Rotert, aug98) wp. . j
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i

_Mitigation Feature

Scenario Number: LU'5050 Mitigation Number: | 6

Scenario:

Mitigation Feature: (g, trains,

Documentation:

Remarks:

Mitigation type:

Personnel injury/equipment damage due to runaway vehicle {e.qg., train, locomotive, front-end
loader).

provide couplers with locks which prevent cars and locomotive from being
accidentally uncoupled.

Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CFR
1926.600; operating procedures & manuals: maintenance manuals.

L

O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training

- Mitigation Tracking =~ |
Mitigation O Not Implemented
Implementation @ plemented
Status:
Comments: llﬂplemented {per T. Rotert, aug98__Safety cables between cars provided) wp. —I
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" Mitigation Feature -~ =

Scenario Number: UI5050 l Mitigation Number: I;7 T

Scenario: Personnel injury/equipment damage due to runaway vehicle (e.g., train, locomotive, front-end

loader).

Mitigation Feature: LProvide redundant braking systems on locomotives.

Documentation: Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CFR

1926.600; operating procedures & manuals; maintenance manuals.

Remarks: L T

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
- -Mitigation Tracking = ‘ r ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llmplemented {per T.Rotert, aug88__ Air and mechanical systems.) wp ]
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Mitigation Feature = - =

)

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

UIS050 —] Mitigation Number: li T

Personnel injury/equipment damage due to runaway vehicle (e.g., train, locomotive, front-end
loader).

Design locomoative operator console to include "deadman” controis and indicators for braking

system status and brake setting.

Safety Manuals; inspection and maintenance records; vehicle inspections; OSHA - 29CFR

1926.600; operating procedures & manuals: maintenance manuals.

L ]

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

L

‘Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Implemented (per T.Rotert, aug98__Deadman is in place, operator is accompanied by the

swamper.} wp
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-~ Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5054

02

12/17/98

SSA:/East-West Drift

Location; {East-West Drift

IErsonnel injury due to failure of ground support (e.g., rock fall).

Failure of ground support system; failure to adhere to safety procedures and rules (e.g., hard
hat or eye protection}; vehicle collision with tunnel wall/steel sets; earthquake.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
C) E - Improbable

| - Catastrophic
O 11 - citical
@ i - Marginal
O IV - Negligible

A - Frequent
O B - Probable O 11 critical
. C - Occasional O il - Marginal High
O b - Remote OV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

uio271, Ulo3e0

Training manuals; safety manuals; emergency evacuation plan/procedure;
test/inspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,

BABEE0000-01717-0200-00016 Rev 00
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[ : - "Mitigation Feature
Scenario Number: LU’5054 1 Mitigation Number: |
Scenario: Iiersonnel injury due to failure of ground support (e.g., rock fall).

Mitigation Feature: llmplement JSAs for drill & blast and/or mechanical excavation.

Documentation: Training manuals; safety manuals; emergency evacuation plan/procedure;

test/inspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,
BABEEO000-01717-0200-00016 Rev 00

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training
| B _Mitigation Tracking
Mitigation O Not Implemented
Implementation @ mpiemented
Status:

Comments: L T
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L | : ' - Mitigation Feature v ]
Scenario Number: @054 [ Mitigation Number: LZ "
Scenario: Eersonnel injury due to failure of ground support (e.g., rock fall). ]
Mitigation Feature: |Test and inspect rockbolts and shotcrete. ... j

Documentation: Training manuals; safety manuals; emergency evacuation plan/procedure;

test/inspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,
BABEEQ0Q0-01717-0200-00016 Rev 00

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L : = - Mitigation Tracking e j
Mitigation O Not Implemented
Implementation @ inplemented
Status:
Comments: Implemented (per T.Rotert,aug98_ Tested prior to use.} wp —,
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L g ~Mitigation Feature
Scenario Number: LU'5054 7 Mitigation Number: | 4
Scenario:

,Personnel injury due to failure of ground support {e.g., rock fall}.

Mitigation Feature: lﬂ

ovide personnel safety training.

N

Documentation: Training manuals; safety manuals; emergency evacuation planfprocedure;

test/inspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,
BABEEOQ00-01717-0200-00016 Rev 00

Remarks: L

il

Mitigation type: (O Design Feature
O Safety Device
O Warning Device
O Procedure

‘ Training
| ___Mitigation Tracking B
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented {per T.Rotert,aug®8_ Covered in GUT training.) wp

Appendix A
Page UI5054.3



DI: BAB000000-01717-0200-0004, Rev 02

_ Mitigation Feature T | |

Scenario Number: LU'5°54 ] Mitigation Number: L4 1
Scenario: Eersonnel injury due to failure of ground support (e.g., rack fall). ]
Mitigation Feature: lUse PPE {e.g., hard hat, safety glasses, steel-toe shoes) where appropriate. ]
Documentation: Training manuals; safety manuals; emergency evacuation plan/procedure;

test/inspection/maintenance records; OSHA - 29 CFR 19286 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,

BABEE0000-01717-0200-00016 Rev 00

Remarks: [

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
L S RN - Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: lepIemented (per T.Rotert, aug98.} wp
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DI: BAB000000-01717-0200-0004, Rev 02

Mitigation Feature

Scenario Number: LU'5054 | Mitigation Number: | ¢

Scenario: ILersonnel injury due to failure of ground support {e.g., rock fall}.

LU

Mitigation Feature: E’rovide adequate lighting in the ECRB.

Documentation: Training manuals; safety manuals; emergency evacuation plan/procedure:

test/inspection/maintenance records; OSHA - 29 CFR 1925 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,

BABEEOQQ0-01717-0200-00016 Rev 00

Remarks: | . —l

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
B - Mitigation Tracking | B
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: [Implemented (per T.Rotert, aug98.) wp
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DI: BAB000000-01717-0200-0004, Rev 02

Mitigation Feature .~~~ ]

Scenario Number: l UI5054 l Mitigation Number: lﬁ
Scenario: liersonnel injury due to failure of ground support (e.g., rock fall). T

Mitigation Feature: |giee sets, lagging, rock bolts, wire mesh and shotcrete are installed based on analysis of

ground type and condition and location of faults.

Documentation: Training manuals; safety manuals; emergency evacuation plan/procedure:

test/inspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,
BABEEOQ00-01717-0200-00016 Rev 00

Remarks: [ —]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
Mitigation Tracking L ' —’
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented (per T.Raotert, aug98.) wp
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Di: BAB000000-01717-0200-0004, Rev 02

- Mitigation Feature

Scenario Number:
Scenario:
Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

lﬁ5054 T Mitigation Number: L7

IPersonneI injury due to failure of ground support (e.g., rock fall).

llmplement emergency evacuation plan.

N I I W I

Training manuals; safety manuals; emergency evacuation plan/procedure;
test/inspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,
BABEE00Q0-01717-0200-00016 Rev 00

[

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented
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_Mitigation Feature .~~~ . N
Scenario Number: LU'5054 1 Mitigation Number: li ]
Scenario: LPersonneI injury due to failure of ground support {e.g., rock fall). —l

| SE—

Mitigation Feature: !Establish vehicle safety inspection and maintenance procedures and schedule.

Documentation: Training manuals; safety manuals; emergency evacuation plan/procedure:
testfinspection/maintenance records; OSHA - 29 CFR 1926 Subpart S; ECRB Starter Tunnel
and Starter Tunnel/North Ramp Intersection Stability Analysis,

BABEE000Q-01717-0200-00016 Rev 00

Remarks: L T

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
| v ' Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llinplemented (per T.Ratert, aug98.) wp ' j
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DI: BAB000000-01717-0200-0004, Rev 02

_ Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

uUis0s7

02

12/17/98

SSA: |East-West Drift

Location: |East~West Drift

General underground fire due to ignition of trash, solvents, chemicals, or other combustible

product.

Electrical cables, connections (splices), outlets sparking in the presence of hydraulic fluid,
lubricating oil, diesel fuel, cleaning solvents, disposable cleanup materials, or catalytic reactions

involving the above materials; lack of storage space/facilities.

Frequency Rating:

Consequence Rating:

1 - Catastrophic

*Risk Before:

A - Frequent
O B- Probable O 1t - critical
. C - Occasional O ! - Marginal High
O D - Remote O IV - Negligible
O E - improbable
Consequence Rating: Risk After:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
O E - Improbable

| - Catastrophic
O 1 - critical
. 1l - Marginal
O IV - Negligible

Extremely Low

Uloos6, Uloos3

Safety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations
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_Mitigation Feature D S R |

Scenario Number: ' UIs057 I Mitigation Number: L1 —l

Scenario: )ianeral underground fire due to ignition of trash, solvents, chemicals, or other combustible
proeduct.

Mitigation Feature: Enplement JSAs/procedures for handling or working with combustible materials. j

Documentation: lSafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations J

Remarks: L l

Mitigation type: | pesign Feature
O Safety Device
O Warning Device
o Procedure

O Training
~ Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Implemented (per T.Rotert, aug98__ Storage of combustibles according to OSHA in JSA 1

procedures.) wp
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Di: BAB000000-01717-0200-0004; Rev 02

. Mitigation Feature

Scenario Number: LU|5057

Scenario:

, Mitigation Number: 2

General underground fire due to ignition of trash, solvents, chemicals, or other combustible
product.

Mitigation Feature: !Minimize use of combustible materials underground.

Documentation:
Remarks:

Mitigation type:

]

Iiafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulatior;,

L

|

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

- Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Impiemented

llﬂplemented {per T.Rotert, aug98.) wp
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Di: BAB000000-01717-0200-0004, Rev 02

Mitigation Feature = o ’ l

Scenario Number: LU'5°57 j Mitigation Number: L?’ j

Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible

product.

Mitigation Feature: "Weld, cut and burn” procedures in effect for all underground areas. ,

Documentation: [Safety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations '

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
| : L ~Mitigation Tracking 3 ' ]
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: ’lmplemented {per T.Rotert, aug98.) wp ]
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DI: BAB000000-01717-0200-0004, Rev 02

Mitigation Feature = ]

Scenario Number: | yjsos7 H Mitigation Number: | , |

Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible

product.

Mitigation Feature: !Us

e fire-resistant materials whenever practical.

Documentation: Eafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations—l

Remarks: L —|

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

o Training
L . . Mitigation Tracking = W
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented {per T.Rotert, aug98.) wp —]
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B v ___Mitigation Feature e ]
Scenario Number: , UIE057 ] Mitigation Number: L5 ]
Scenario:

General underground fire due to ignition of trash, solvents, chemicals, or other combustible
product.

Mitigation Feature: lﬂovide approved storage containers. l

Documentation: LSafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulatiom

Remarks: L I

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
L ' - Mitigation Tracking = - ' j
Mitigation O Not Implemented
Implementation @ nplemented
Status:
Comments: [@lemented (per T.Rotert, aug28.) wp ]
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DI: BAB000000-01717-0200-0004, Rev 02

' Mitigation Feature =~ ]

Scenario Number: | yi5057 ] Mitigation Number: Iﬁ 7

Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible !
product.

Mitigation Feature: IFrovide safety training (e.g., identification of fire hazards, corrective actions). —|

Documentation: ,ﬁafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations ]

Remarks: L —I

Mitigation type: O Design Feature
O safety Device
O Warning Device
Q Procedure

o Training
L : : v - Mitigation Tracking = N ’ j
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hnplemented {per T.Rotert, aug98_ _Covered in GUT training.) wp
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L Mitigation Feature == : - ]

Scenario Number: u|5°57 ] Mitigation Number: b l

Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible
product.

Mitigation Feature: |install portable extinguishers and hose bibs in the ECRB. ]

Documentation: Safety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations l

Remarks: L j

Mitigation type: QO Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
| - . ~Mitigation Tracking B
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llmplemented (per T.Rotert, aug98.) wp j
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Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature:
Documentation:
Remarks:

Mitigation type:

m5057 —' Mitigation Number:

roduct.

General underground fire due to ignition of trash, solvents, chemicals, or other combustible

lLimit diesel fuel storage volume to no more than 24-hour supply.

]

[ﬁafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations l

|

]

O Design Feature
O Safety Device
O Warning Device
. Procedure

Q Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. tmplemented

hnplemented {per T.Rotert, aug98.) wp
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Mitigation Feature B ]
Scenario Number: m5057 7 Mitigation Number: b ]
Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible

product.

Mitigation Feature: leplement good "house keeping” in the subsurface. ’

Documentation: (iafety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulationﬂ

Remarks: , : j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

' Training
| | 3 Mitigation Tracking B
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: llmplemented {per T.Rotert, aug98__Sanitation procedures implemented.} wp j
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L . Mitigation Feature L S

Sc.enario Number: l UIE057 j Mitigatian Number: L10 7

Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible
product,

Mitigation Feature: [Use self rescuer as required., —I

Documentation: Safety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulationsw

Remarks: L ]

Mitigation type: | Design Feature
O Safety Device
O Warning Device
O Procedure

o Training
| - Mitigation Tracking =~ » |
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: |ﬂ)lemented (per T.Rotert, aug98.) wp

Appendix A
Page UI5057.10



DI: BAB000000-01717-0200-0004, Rev 02

L

_Mitigation Feature

=

Scenario Number:

Scenario:

Mitigation Feature:
Documentation:
Remarks:

Mitigation type:

LU|5057 7 Mitigation Number: LH

]

General underground fire due to ignition of trash, solvents, chemicals, or other combustible
product.

,Ventilation system.

|

[Safety Manuals; OSHA - 29 CFR 1926 Subpart S; NFPA Fire Protection Rules and Regulations I

[

|

. Design Feature
O Safety Device
O Woarning Device
O Procedure

O Training

L

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented
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DI: BAB000000-01717-0200-0004, Rev 02

__ Mitigation Feature =~ =~ ]

Scenario Number: | yisos7 | Mitigation Number: [ 1, ]

Scenario: General underground fire due to ignition of trash, solvents, chemicals, or other combustible

product.

Mitigation Feature: leplement emergency evacuation plan. l

Documentation: Safety Manuals; OSHA - 29 CFR 1926 Subpart S: NFPA Fire Protection Rules and Regulations]

Remarks: l ﬂ

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training
L ' ‘Mitigation Tracking ~ ' 5 7
Mitigation O Not Implemented
Implementation @ implemented
Status:

Comments: L 4 ]
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ul5058

02

12/17/98

SSA:[East-West Drift

Location: |East-West Drift

LElectrical shock resulting in personnel injury.

]

Personnel exposure to energized conductors, high voltage cables or static charges; electrical
panel/transformer short circuit; defective electrical outlet; malfunctioning fuses/breakers;
insulation failure; cable break; electrical overload

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

. E - Improbable

A - Frequent
O B - Probable . I - Critical
® c - occasional O 11l - Marginal Medium
O D - Remote O v - Negiigible
‘9 E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent O | - Catastrophic
O B - Probable ® i - critical
O C - Occasional O Il - Marginal _L_O_
O D - Remote Q IV - Negligible

uio274

Procedures, system specifications, Title || design drawings, maintenance manuals, training

manuals, safety manual, electrician's certifications on file
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Mitigation Feature

]

Scenario Number: LU'5°53 | Mitigation Number: L1

Scenario: Electrical shock resulting in personnel injury.

Mitigation Feature: lDesign electrical systems/components to applicable codes & standards.

Documentation: Procedures, system specifications, Title Il design drawings, maintenance manuals, training

manuals, safety manual

Remarks: |

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking
Mitigation O Not Implemented
Implementation @ nplemented
Status:
Comments: l@lemented (per T.Rotert, aug98.) wp
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DI: BAB000000-01717-0200-0004, Rev 02

Mitigation Feature

Scenario Number: [ UIS058 ’ Mitigation Number:

Scenario:

Mitigation Feature: ,Ci

Documentation:

Remarks:

Mitigation type:

2

IElectricaI shock resulting in personnel injury.

nduct inspections during installation and connection.

Procedures, system specifications, Title Il design drawings, maintenance manuals, training
manuals, safety manual

|

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

Mitigation Tracking *

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

hmplemented {per T.Rotert, aug98__ Inspections conducted by A/E and QA.) wp

Appendix A
Page Ul5058.2



DI: BAB000000-01717-0200-0004, Rev 02

B ' ' _ -Mitigation Feature

Scenario Number: , UIS0E8 j Mitigation Number: L3 —,

Scenario: Electrical shock resulting in personnel injury. l

Mitigation Feature: bcorporate protective electrical devices where practical (e.g., fuses, circuit breakers). ‘

Documentation: Procedures, system specifications, Title Il design drawings, maintenance manuals, training

manuals, safety manual

Remarks: L j

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
L | _Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented {per T.Rotert, aug98.} wp
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DI: BAB000000-01 717-0200-0004, Rev 02

L e T Mitigation Feature
Scenario Number: DJ'5°58 j Mitigation Number: | ,
Scenario:

bectrical shock resulting in personnel injury.

Mitigation Feature: IField test according to applicable testing specifications.

Documentation: Procedures, system specifications, Title Il design drawings, maintenance manuals, training

manuals, safety manual

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

Q Training
L R Mitigation Tracking
Mitigation O Not Implemented
Implementation @ inplemented
Status:
Comments:

llﬂplemented (per T.Rotert, aug98.) wp
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DI: BABO00000-01717-0200-0004, Rev 02

L

_ Mitigation Feature =~ = .

Scenario Number: ulsosg j Mitigation Number: li

Scenario:

lElectrical shock resuiting in personnel injury.

Mitigation Feature: [iafety training for personnel working around electrical equipment.

Documentation:

Remarks:

Mitigation type:

Procedures, system specifications, Title 1l design drawings, maintenance manuals, training
manuals, safety manual

L

]

O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training

L

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Ilﬂplemented (per T.Rotert, aug98__ Covered in GUT training.) wp
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uls060

02

12/17/98

SSA: East-West Drift

]

Location: |East-West Drift

]

-[Air Quality - Excessive dust results in a personnel health hazard (see also UIB017 and UI5070).]

power

Ventilation system failure or out-of-tolerance condition, ventilation duct leak, loss of off-site

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

O E - improbabie

A - Frequent
@ - Probable @ i - ciitical
O ¢ - occasional Om- Marginal High
O D - Remote O IV - Negligible
Ok- Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
@ & - Probable O 1 - critical
O C - Occasional O Il - Marginal __LOW
O D - Remote ‘ IV - Negligible

uis017, UI5070

Procedures, JSA(s), safety manuals
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DI: BAB000000-01717-0200-0004, Rev 02

[ | .4 7 Mitigation Feature
Scenario Number: | ys060 ] Mitigation Number: b
Scenario:

Air Quality - Excessive dust results in a personnel health hazard (see also UI5017 and
UIs070).

Mitigation Feature: Mnt"ation system.

Documentation: ‘Procedures, JSA(s), safety manuals

Remarks: L

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

Q Training
B Mitigation Tracking =
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: L
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DI: BAB000000-01717-0200-0004, Rev 02

© Mitigation Feature

Scenario Number: | 5060 | Mitigation Number: #i

Scenario:

Ui5070).

Air Quality - Excessive dust results in a personnel health hazard (see also UI5017 and

Mitigation Feature:

or adjustments.

Monitor for out-of-tolerance or out-of-specified range conditions; when out of tolerance/range,
work ceases until mitigation is accomplished by respirator use and/for system/equipment repair

Documentation: |Procedures, JSA(s), safety manuals

]

Remarks: ]

Mitigation type: O Design Feature

O Safety Device
O Warning Device
‘ Procedure

O Training
Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

IIanlemented {per T.Rotert, aug98.) wp
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L .

Mitigation Feature

Scenario Number: MJISOGO 1 Mitigation Number:

Scenario:

Mitigation Feature: [Ri

Documentation:
Remarks:

Mitigation type:

3

Air Quality - Excessive dust results in a personnel health hazard (see also UI5017 and
UI15070).

spirator use as dictated by Industrial Hygienist.

Procedures, JSA(s), safety manuals

L

e

O Design Feature
Q Safety Device
O Warning Device
O Procedure

. Training

L

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
‘ Impiemented

‘lﬂplemented {per T.Rotert, aug98.) wp
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~ Mitigation Feature ’ - ' ]

Scenario Number: LUlsoso ] Mitigation Number: L4 —,

Scenario: Air Quality - Excessive dust results in a personnel health hazard (see also UI5017 and

Uis070).

Mitigation Feature: |yse water sprays or other dust suppression materials to wet down excavated walls and muck

pile.

Documentation: ,ﬁrocedures, JSA(s), safety manuals '

Remarks: [ —I

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

‘Training
[ _ Mitigation Tracking B
Mitigation O Not Implemented
Implementation @ irplemented
Status:
Comments:

hmplemented {per T.Rotert, aug28.) wp
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. Mitigation Feature

Scenario Number: LUI5060 j Mitigation Number: | ¢

Scenario: Air Quality - Excessive dust results in a personnel health hazard {see also UIS017 and

Uis070).

Mitigation Feature: lﬂovide enhanced joint seal (i.e., rubber band plus metal duct band) on ventilation ducts.

Documentation: Erocedures, JSA(s), safety manuals

Remarks: L

Mitigation type: @ Design Feature
Q Safety Device
O Warning Device
O Procedure

O Training
| ' ___ Mitigation Tracking
Mitigation O Not implemented
Implementation @ implemented
Status:
Comments:

Implemented (per T.Rotert, aug98.) wp
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Mitigation Feature RN |

Scenario Number: LUISO6O ] Mitigation Number: LG . }
Scenario: Air Quality - Excessive dust results in a personnel health hazard (see also UI5017 and l
UI5070). )

Mitigation Feature: IﬁAs, procedures and/or training will address hazards associated with operational activities. —’

Documentation: lm)cedures, JSA(s), safety manuals j

Remarks: , —]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L v o ~ Mitigation Tracking 5 : —]
Mitigation O Not implemented
Implementation @ impiemented
Status:
Comments: [lmplemented {per T.Rotert, aug98.) wp
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Di: BAB000000-01717-0200-0004, Rev 02

Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5061

02

12/17/98

SsA: lEast-West Drift

Location: [East-West Drift

Excessive noise due to vehicles, rock bolt drills, ventilation fans, drilling/blasting, or other

potential sources of noise.

Normal drill & blast/excavation activities, transport systems, and ground support installation

activities,

Frequency Rating:

Consequence Rating:
I - Catastrophic

*Risk Before:

A - Frequent
@ 5 Probable @ | - ciitical
O C - Occasional O {it - Marginal High
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Frequency Rating:
A - Frequent
O B - Probable
. C - Occasional
O D - Remote
O E - Improbable

| - Catastrophic
O Il - Critical
O 1 - Marginal
@ v - Negligible

Extremely Low

Procedures, JSA(s), safety manuals
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DI: BAB0O00000-01 717-0200-0004, Rev 02

Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

’i]l5061 T Mitigation Number: IL

Excessive noise due to vehicles, rock bolt drills, ventilation fans, drilling/blasting, or other
potential sources of noise.

(NAP-SH-007) to minimize exposure to excessive noise levels.

Implement the Hearing Conservation Program {PRO-SH-004} and Medical Surveillance Program

lﬂocedures, JSA(s), safety manuals

|

L

]

O Design Feature
O Safety Device
O Warning Device
® Procedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
' Implemented

L
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Page UI5061.1



DI: BAB000000-01717-0200-0004, Rev 02

B . Mitigation Feature =
Scenario Number: u15061 l Mitigation Number: B
Scenario: Excessive noise due to vehicles, rock bolt drills, ventilation fans, drilling/blasting, or other

potential sources of noise.

Mitigation Feature: Periodically measure for out-of-tolerance or out-of-specified range conditions; when out of

tolerance/range, provide ear protection for immediate mitigation.

Documentation: !@cedures, JSA(s), safety manuals

Remarks: Iﬁev.01, Mit #6

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L - - -Mitigation Tracking =~ =
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: hmplemented {per T.Rotert, aug98.) wp
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L

Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature:
Documentation:
Remarks:

Mitigation type:

m5051 ] Mitigation Number: L3

Excessive noise due to vehicles, rock balt drilis, ventilation fans, drilling/blasting, or other
potential sources of noise.

|Clear area prior to blasting.

lﬂ)cedures, JSA(s), safety manuals

L

R

O Design Feature
Q Safety Device
O Warning Device
O Procedure

. Training

]

. Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

Enplemented {(per T.Rotert, aug98.) wp
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Mitigation Feature

]

Scenario Number: Dlsom —, Mitigation Number: b

]

Scenario: Excessive noise due to vehicles, rock bolt drills, ventilation fans, drilling/blasting, or other
potential sources of noise.

Mitigation Feature: &entilation fans purchased/installed shall meet ACGIH standard for noise.

Documentation: h’urchase specification, ACGIH standard.

Remarks: [

L

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking ]
Mitigation O Not Implemented
implementation @ implemented
Status:
Comments: Imptemented (per T.Ratert, aug98__Purchase specs require noise levels below ACGIH
standard.) wp
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L

Mitigation Feature n |

Scenario Number: [ UI5061 1 Mitigation Number: l 5 |

Scenario:

Excessive noise due to vehicles, rock bolt drills, ventilation fans, drilling/blasting, or other
potential sources of noise.

Mitigation Feature: liSAS, procedures and/or training will address hazards associated with operational activities. 7

Documentation:
Remarks:

Mitigation type:

Erocedures, JSA(s), safety manuals I

! |

O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training

L

_ Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

’Implemented (per T.Rotert, aug28.) wp j
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ul5062

02

12/17/98

SSA: IEast-West Drift

Location: lEst-West Drift

L]

Worker injury due to fall from an elevated platform.

and rules.

Personnel negligence, slippery surface, material spills, failure to adhere to safety procedures

Frequency Rating:

Consequence Rating:

*Risk Before:

O D - Remote
. E - Improbable

O IV - Negligible

A - Frequent | - Catastrophic

O B - Probable @ Critical

@ c - occasional O I - Marginal Medium

O b - Remote O WV - Negligible

O E - Improbable

Frequency Rating: Consequence Rating: Risk After:
A - Frequent O | - Catastrophic

O B - Probable . Il - Critical

O C - Occasional O i - Marginal Lol\’_

Ulo108

Safety manual; OSHA - 29 CFR 1926 Subparts E, M, X; procedures and operators manuals;
maintenance manuals; personnel training records.
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L : Mitigation Feature
Scenario Number: l uis062 j Mitigation Number: L‘
Scenario:

Worker injury due to fall from an elevated platform.

Mitigation Feature: ,Handrail and toe plate around all landings, platforms and stairs per OSHA standards.

Documentation: bSHA - 29 CFR 1926 Subparts £, M, X: maintenance manuals.

Remarks: L

Mitigation type: | Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: [lmplemented {per T.Rotert, aug98.) wp
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' Mitigation Feature

Scenario Number: DISOBZ j Mitigation Number: Lz

Scenario:

Mitigation Feature: ,ﬁ

Documentation:

Remarks:

Mitigation type:

Iﬂorker injury due to fall from an elevated ptatform.

IR

ablish JSA procedures for elevated platform operations and maintenance.

Safety manual; OSHA - 29 CFR 1926 Subparts E, M, X; procedures and operators manuals;
maintenance manuals; personnel training records.

L |

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

. 'Mitigation Tracking

Mitigation
implementation
Status:

Comments:

O Not Implemented
. Implemented

hmplemented (per T.Rotert, aug98.) wp T
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_Mitigation Feature ]
Scenario Number: I;UIEOSZV W Mitigation Number: L3 j
Scenario: Morker injury due to fall from an elevated platform. —I
Mitigation Feature: LProvide gate or chain across openings, where appropriate. 1

Documentation: Safety manual; OSHA - 29 CFR 1926 Subparts E, M, X; pracedures and operators manuals;

maintenance manuals; persannel training records.

Remarks: L T

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
“Mitigation Tracking | |
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: [@Iemented (per T.Rotert, aug98.) wp ]
Appendix A

Page UlI5062.3



DI: BAB000000-01717-0200-0004, Rev 02

____Mitigation Feature =~~~ ]
Scenario Number: Iﬂsosz T Mitigation Number: li ]
Scenario: Morker injury due to fall from an elevated platform. j

Mitigation Feature: hmplement OSHA requirements for usage of safety belts during work in unprotected areas. l

Documentation: Safety manual; OSHA - 29 CFR 1926 Subparts E, M, X; procedures and operators manuals;

maintenance manuals; personnel training records.

Remarks: L

Mitigation type:

O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking =~ = g ]
Mitigation Q Not Implemented
Implementation @ implemented
Status:
Comments:

llﬂplemented (per T.Rotert, aug98.) wp
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| ' -] “Mitigation Feature . : j
Scenario Number: l UI5062 7 Mitigation Number: L5 ]
Scenario: Iﬂorker injury due to fall from an elevated platform. ]

Mitigation Feature: LProvide safety training using JSA procedures as a guide for work on elevated platforms.

Documentation: Safety manual; OSHA - 28 CFR 1926 Subparts E, M, X; procedures and operators manuals;

maintenance manuals; personnel training records.

Remarks: L T

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
Mitigation Tracking
Mitigation O Not Implemented
'mplementation @ implemented
Status:
Comments: hmplemented (per T.Rotert, aug98.) wp ]
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uis067

02

12/17/98

SSA: LEast-West Drift

]

Loecation: [East-West Drift

]

Subsurface vehicle (e.g., front-end loader) or machinery collision with utility cable, conduit or
pipe (e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,

communications line, data line).

Failure to install utilities clear of travel envelope; failure to provide protective barriers which
protect utilities in the event of a collision; failure to properly prepare equipment for travel (e.g.,
set brakes) and/or restrain equipment so that it is not ejected from the vehicle in the event of a

callision; loss of control over vehicle.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

A - Frequent
O B - Probable O II - Critical
. C - Occasional . Il - Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remate
O E - Improbable

| - Catastrophic
O 11 - critical
@ (il - Marginal
O IV - Negligible

Extremely Low

Ui0051

Title 1l Design Drawings; vehicle specifications; training manuals; operator manuals; safety

manual; JSAs.
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L ' __IMitigation Feature - v ]
Scenario Number: LU'5°67 —I Mitigation Number: u l
Scenario: Subsurface vehicle (e.g., front-end loader) or machinery collision with utility cable, conduit or

pipe {e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,
communications line, data line).

Mitigation Feature: Design drifts and alcoves large enough to provide adequate space for utilities, taking into

account all of the equipment that will be used in these confined spaces.

manual; JSAs.

Documentation: Title Il Design Drawings; vehicle specifications; training manuals; operator manuals; safety ‘{

Remarks: L

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

| .~ Mitigation Tracking - ]
. Mitigation O Not Implemented

implementation @ mplemented

Status:

Comments: 'M)Iemented {per T.Rotert, aug98.) wp —'
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N ’ . Mitigation Feature . . |
Scenario Number: | ys0s7 j Mitigation Number: lﬁ T
Scenario:

Subsurface vehicle {e.g., front-end loader) or machinery collision with utility cable, conduit ar

pipe (e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,
communications line, data line).

Mitigation Feature: Select equipment/materials/supplies that are compatible with the transpartation envelope.

Documentation: Title Il Design Drawings; vehicle specifications; training manuals; operator manuals; safety

manual; JSAs.

Remarks: ,

Mitigation type: @ Oesign Feature
O Safety Device
O Warning Device
O Procedure

O Training
. Mitigation Tracking
Mitigation O Not Implemented
Implementation @ Implemented
Status:
Comments: bﬁplemented {per T.Rotert, aug98.) wp
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Mitigation Feature =~ =~ ’ ' | |

Scenario Number: | 5067 1 Mitigation Number: Lg l

Scenario: Subsurface vehicle {e.g., front-end loader) or machinery collision with utility cable, conduit or
pipe {e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,
communications line, data line).

Mitigation Feature: Develop operating procedures that prohibit equipment travel without having extendible

appendages retracted and/or properly restrained.

Documentation: Title [i Design Drawings; vehicle specifications; training manuals; operator manuals; safety

manual; JSAs.

Remarks: I j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L ' “Mitigation Tracking = - ]
Mitigation O Not Implemented
Implementation @ iplemented
Status:
Comments: i@lemented {per T.Rotert, aug98.} wp
Appendix A
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.~ 'Mitigation Feature . T T
Scenario Number: | yisos7 j Mitigation Number: L4 j
Scenario: Subsurface vehicle (e.g., front-end loader) or machinery collision with utility cable, conduit or

pipe (e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,
communications line, data line).

Mitigation Feature: Design ground fault protection into electrical systems where appropriate. ]

Documentation: Title [l Design Drawings; vehicle specifications; training manuals; operator manuals: safety
manual; JSAs.

Remarks: L |

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
- Mitigation Tracking s ]
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: IM)lemented {per T.Rotert, aug98.) wp j
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. Mitigation Feature =~ , ]

Scenario Number: ul5067 —, Mitigation Number: L5 ,

Scenario: Subsurface vehicle (e.g., front-end loader} or machinery collision with utility cable, conduit or

pipe {e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,
communications line, data line).

Mitigation Feature: Design adequate clearance for the transportation envelope. j

T

Documentation: Title |l Design Drawings; vehicle specifications; training manuals; operator manuals; safety

manual; JSAs.

Remarks: L

Mitigation type: ® Design Feature
O Safety Device
O Warning Device
O Procedure

OTraining
| S - Mitigation Tracking = : —|
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: hnplemented (per T.Rotert, aug98.) wp j
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Scenario Number: | 5067 7 Mitigation Number: Ls j

Mitigation Feature

Scenario: Subsurface vehicle (e.g., front-end loader) or machinery collision with utility cable, conduit or

pipe (e.g., ventilation, water supply, subsurface waste water, compressed air, electrical line,
communications line, data line).

Mitigation Feature: lProvide safety training for vehicle operators and personnel working around vehicles. ]

Documentation: L T

Remarks: L | ]

Mitigation type: O Design Feature
O Safe'ty Device
O Warning Device
O Procedure

‘ Training
Mitigation Tracking 5 i
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: L
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uls0e9

02

12/17/98

SSA:East-West Drift

Location: [East—West Drift

LGeneral slips and trips resulting in severe personnel injury (see also UI5047).

Loss of off-site power; failure of emergency backup lighting; material spills; human error; lack °
of adequate illumination; debris (e.g., oil, water, tools} on surfaces; slippery surfaces; lack of
non-skid surfaces; failure to adhere to safety procedures and rules.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

. E - improbable

A - Frequent
. B - Probable O II - Critical
O ¢ - occasional O 1 - Marginal High
O D - Remote O 1V - Negligible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent . | - Catastrophic
O B - Probable O 1 - critical
O C - Occasional O lii - Marginal __LO
O D - Remote O IV - Negligible

UIS047 (minor slips and trips)

manuals

Inspection, maintenance and cleanup records; design drawings; maintenance manuals; safety

Appendix A
Page UI5069




DI: BAB000000-01717-0200-0004, Rev 02

L

Mitigation Feature

L

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

I UI5069 1 Mitigation Number: l 1

]

,General slips and trips resulting in severe personnel injury {see also UI5047).

Provide adequate and proper illumination in the ECRB for the expected population and work

activities.

llnspection, maintenance and cleanup records; maintenance manuals; safety manuals

]

L

|

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

L

Mitigation Tracking

Mitigation
Implementation

Status:

O Not Implemented
. Implemented

Comments: L
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Mitigation Feature

Scenario Number: &5069 j Mitigation Number: LZ

Scenario:

lGeneral slips and trips resulting in severe personnel injury {see also UI5047).

Mitigation Feature: IProvide emergency lighting for use during a power failure or lighting system failure.

Documentation: Inspection, maintenance and cleanup records; design drawings; maintenance manuals; safety
manuals

Remarks: L

]

Mitigation type: @ Design Feature

O Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking
Mitigation @ ot Implemented
Implementation O Implemented
Status:
Comments: L
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Mitigation Feature

Scenario Number: | yisosg ] Mitigation Number: |
Scenario: General slips and trips resulting in severe personnel injury (see also UI5047).

Mitigation Feature: h}se personal lighting (l.e., cap lamps) in unlighted or poorly illuminated areas.

Documentation: hnspection, maintenance and cleanup records; maintenance manuals; safety manuals

Remarks: ,

NN

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
i P _Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: f T
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~ Mitigation Feature BN
Scenario Number: [ UI5069 ] Mitigation Number: L4 I
Scenario: I&neral slips and trips resulting in severe personnel injury {(see alsa UI5047). 1

Mitigation Feature: ,Establish inspection, maintenance and good housekeeping rules.

Documentation: Inspection, maintenance and cleanup records; design drawings; maintenance manuals: safety

manuals

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
Mitigation Tracking
Mitigation O Not Implemented
Implementation @ inplemented

Statug:

Comments: L j
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L ' ' ~Mitigation Feature
Scenario Number: l UI5069 j Mitigation Number: LS
Scenario: IGeneral slips and trips resulting in severe persannel injury (see also UI5047).

Mitigation Feature: |provide first-aid kits on the TBM and at the entrance to the ECRE.

Documentation: Ilispection, maintenance and cleanup records; maintenance manuals; safety manuals
Remarks: L

Mitigation type: QO Design Feature
‘ Safety Device
O Warning Device
O Procedure

O Training
| : ‘Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: leplemented (per T.Rotert, aug28.) wp
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L 3 .- . Mitigation Feature =~ .
Scenario Number: @5069 I Mitigation Number: LG ’
Scenario: lﬂeneral slips and trips resulting in severe personnel injury (see also UI5047). —I

Mitigation Feature: |provide safety training and caution all personnel regarding uneven surfaces on platforms and

tunnel flooring.

Documentation: Inspection, maintenance and cleanup records; design drawings; maintenance manuals: safety
manuals

Remarks: ,Rev.01, Mit #7

Mitigation type: O Design Feature

O Safety Device
O Warning Device
O Procedure

o Training
‘Mitigation Tracking
Mitigation O Not Implemented
Implementation @ rplemented
Status:
Comments: Implemented (per T.Rotert, aug98.) wp
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Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

__ Scenario Description and Analysis

UIs070

02

12/17/28

SSA: |East—West Drift

Location: lEast-West Drift

(see also UI5042).

Air Quality - Excessive diesel soot and/or smoke particulate results in a personnel health hazard

vehicles)

Diesel vehicle exhaust system failure or out-of-tolerance condition; ventilation system failure or
out-of-telerance condition; failure to adhere to proper procedures (e.g., use wrong fuel or oil in

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
O E - Improbable

| - Catastrophic
O 11 - critical
' Il - Marginal
O IV - Negligible

A - Frequent
O B - Probable @ 1 - ciitical
. C - Occasional O I - Marginal Medium
O b - Remote O v - Negligible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

Ui5042

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; JSA(s); Title Il design drawings; training recards; safety manual
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 Mitigation Feature

Scenario Number: LU1507O Mitigation Number: h

Scenario:

Mitigation Feature: [ J

Documentation:

Remarks:

Mitigation type:

Air Quality - Excessive diesel soot and/or smoke particulate results in a personnel health
hazard (see also UI5042).

SAs, procedures and/or training will address hazards associated with operational activities.

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; MSHA 30 CFR Part 7; JSA(s); training records; safety manual

L

]

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Impiemented

Appendix A
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Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

LU'5070 j Mitigation Number: [i

Air Quality - Excessive diesel soot and/or smoke particulate results in a personnel health
hazard (see also UI5042),

Ventilation System removes exhaust smoke and suspended particulates. Also provides fresh

air up wind of the diesel equipment.

Vehicle operating and maintenance procedures, manuals and records; OSHA workplace
exposure limits; JSA(s); Title Il design drawings; training records; safety manual

L

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

 Mitigation Tracking

Mitigation
Implementation
Status:

O Not Implemented
. Implemented

Comments: |
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. ‘Mitigation Feature

Scenario Number: m5070 j Mitigation Number: ,i

Scenario: Air Quality - Excessive diesel soot and/ar smoke particulate results in a personnel health

hazard {see also UI5042).

Mitigation Feature: @ablish vehicle inspection & maintenance schedule.

Documentation: Vehicle operating and maintenance procedures, manuals and records; OSHA workplace

exposure limits; JSA(s); Title Il des:in drawings; training records; safety manual

Remarks: [Rev.01, it #6

Mitigation type: O Design Feature
Q Safety Device
O Warning Device
. Procedure

O Training
“Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llinplemented (per T.Rotert, aug98.} wp
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L L © . Mitigation Feature |
Scenario Number: | ys070 j Mitigation Number: B j
Scenario:

Air Quality - Excessive diesel soot and/for smoke particulate results in a personnel health
hazard (see also UI5042).

Mitigation Feature: M

nimize idling of diesel engines.

Documentation: Vehicle operating and maintenance procedures, manuals and records; OSHA workplace

exposure limits; JSA(s); Title !l design drawings; training records; safety manual

Remarks: [

Mitigation type: O Design Feature

O Safety Device
O Warning Device
O Procedure

. Training
B : - "Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: [Irlplemented {per T.Rotert, aug98.) wp _I
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“Mitigation Feature

Scenario Number: LU'5070 7 Mitigation Number: LS

Scenario:

Air Quality - Excessive diesel soot and/or smoke particulate results in a personnel health
hazard (see also UI5042).

Mitigation Feature: llnstall scrubbers {catalytic converters) on subsurface diesel vehicles.

Documentation: Vehicle operating and maintenance procedures, manuals and records; OSHA workplace

exposure limits; JSA(s); Title Il design drawings; training records; safety manual

Remarks: L

Mitigation type: O Design Feature

. Safety Device
O Warning Device
O Procedure

Q Training
| : _Mitigation Tracking
Mitigation O Not Implemented
Implementation @ nplemented
Status:
Comments:

IIanlemented {per T.Rotert, aug98.) wp
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- Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5072

02

12/17/98

SSA:|East-West Drift

L]

Location: lEast-West Drift

]

IVentilation fan structural failure.

]

Equipment/component failure of bearing, blades, impelier assembly, nose cone or guide vanes.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

. E - Improbable

A - Frequent
O B - Probable . It - Critical
@ c - occasional O 1 - Marginal Medium
O D - Remote O v - Negligible
19 E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
O B - Probable @ i - critical
O C - Occasional O Il - Marginal __._LOW
O b - Remote O IV - Negligible

uloo12, UI0101, UI0102, UID103

ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification and ESF Ventilation Duct
and Fittings Procurement Specification. Ventilation fan service manual, operational

procedures, safety manuals, maintenance manuals, training manuals.
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L : ’ . Mitigation Feature
Scenario Number: [ UI5072 j Mitigation Number: [ 1
Scenario: lVentilation fan structural failure.

Mitigation Feature: lVentilation fan components are of high quality materials with proven perfarmance record.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification and ESF Ventilation

Duct and Fittings Procurement Specification. Ventilation fan service manual, operational
procedures, safety manuals, maintenance manuals, training manuals.

Remarks: |

Mitigation type: @ Design Feature

O Safety Device R
O Warning Device

O Procedure

O Training

L ' : ~_-Mitigation Tracking

Mitigation O Not Implemented

'mplementatlon . Implemented

Status:

Comments: llmplemented {per T.Rotert, aug98.} wp
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' Mitigation Feature

Scenario Number: [ﬁson _I Mitigation Number: LZ j
]

Scenario: ,Ventilation fan structural failure.

Mitigation Feature: The fan is inside a metal housing and connected to ventilation ducts. Provides missile

protection.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Pracurement Specification and ESF Ventilation

Duet and Fittings Procurement Specification. Ventilation fan service manual, operational
procedures, safety manuals, maintenance manuals, training manuals.

Remarks: L - —l

Mitigation type: o Design Feature
O Safety Device
O Warning Device
Q Procedure

O Training
B - e Mitigation Tracking
Mitigation O Not Implemented
Implementation @ piemented
Status:
Comments: '@lemented (per T.Rotert, aug28.) wp T

Appendix A
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L . Mitigation Feature |
Scenario Number: @5072 ] Mitigation Number: lj
Scenario: Iﬁntilation fan structural failure.

Mitigation Feature: ,Provide for vibration and bearings temperature inspections.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification and ESF Ventilation
Duct and Fittings Procurement Specification. Ventilation fan service manual, operational
procedures, safety manuals, maintenance manuals, training manuals.

Remarks: l

N N N .

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
B : ' ~_Mitigation Tracking
Mitigation @ not Implemented
'mplementation O Implemented
Status:
Comments: L
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Mitigation Feature

Scenario Number: u,so-,z j Mitigation Number: L4

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

IVentilation fan structural failure.

]
l

Perform scheduled maintenance according to manufacturers recommendation. Maintain
maintenance records.

ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification and ESF Ventilation

Duct and Fittings Procurement Specification. Ventilation fan service manual, operaticnal

procedures, safety manuals, maintenance manuals, training manuals.

L

O Design Feature
Q Safety Device
O Warning Device
o Procedure

O Training

‘Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Impiemented
' Implemented

hmplemented {per T.Rotert, aug98.) wp
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention-
Mitigation
Documentation:

Ui5073

02

12/17/98

SSA: LEast-West Drift

Location: lEast-West Drift

Iiersonnel injury/equipment damage due to muck falling off the conveyor system.

]

Conveyor component failure {e.g., conveyor belt, support rollers, etc.). Failure to follow safety
procedures or operating/maintenance procedures {e.g., walking/crawling under a running
conveyor belt, attempting maintenance when the system is not shut off

Frequency Rating:

Consequence Rating:

/| - Catastrophic

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
® 0 - Remote
O E - Improbable

| - Catastrophic
O 1 - critical
. IIl - Marginal
O W - Negligible

A - Frequent
O B - Probable . Il - Critical
. C - Qccasional O it - Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

—

uloo23

System specifications and design drawings. Maintenance and safety manuals.
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‘Mitigation Feature

Scenario Number: LU|5073 j Mitigation Number: li

Scenario: LPersonnel injuryfequipment damage due to muck falling off the conveyor system.

Mitigation Feature: |provide guards at transfer points to prevent muck from falling off the conveyor belt or

between the conveyor belt and support structure.

Documentation: [

Remarks: L

Mitigation type: o Design Feature
O Safety Device
O Warning Device
Q Procedure

O Training
L e ~_Mitigation Tracking
Mitigation O Not Implemented
Implementation @ Impiemented
Status:
Comments: hmplemented (per T.Rotert, aug98.) wp
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L v ’ .~ ‘Mitigation Feature S|
Scenario Number: D|5073 7 Mitigation Number: LZ ,
Scenario: |Personne| injury/equipment damage due to muck falling off the conveyor system. —|

Mitigation Feature: lProvide lockout/tagouts. Prevents system start up while in maintenance or inoperable status l

Documentation: L ]

Remarks: I |

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
B ‘ - Mitigation Tracking , L]
Mitigation O Not Implemented
Implementation @ plemented
Status:
Comments: hnplemented {per T.Rotert, aug98.) wp

Abpendix A
Page UI5073.2
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~Mitigation Feature S B

Scenario Number: , uiso73 T Mitigation Number: 3 j

Scenario: h’ersonnel injury/equipment damage due to muck falling off the conveyor system. l

Mitigation Feature: Personnel must keep hands and arms inside the train car while transiting the tunnel in order to

avoid the conveyor structure.

Documentation: L . W

Remarks: L 1

Mitigation type: O Design Feature
O Safety Device
O Warning Device
' Procedure

O Training
B ' i o - Mitigation Tracking
Mitigation O Not Implemented
Implementation @ mpiemented
Status:
Comments: hnplemented {per T.Rotert, aug98__Mancar openings are towards the utilities.) wp j
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© . Mitigation Feature =~

Scenario Number: | yiso73 | Mitigation Number: | ,

Scenario: lPersonnel injury/equipment damage due to muck failing off the conveyor system.

Mitigation Feature: Require personnel to wear personal protective equipment (e.g., hard hats, eye protection, hard

toed shoes)

Documentation: l

Remarks: L 1

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
“Mitigation Tracking =~~~ - ]
Mitigation O Not Implemented
implementation @ inplemented
Status:
Comments: Implemented (per T.Rotert, aug98.} wp j
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.- Mitigation Feature = = : ’ —I
Scenario Number: u|5073 j Mitigation Number: [ 5 ]
Scenario: lPersonnel injury/equipment damage due to muck failing off the conveyor system. —|

Mitigation Feature: Establish inspection and maintenance procedures (e.g., alignment connections, guide wear)

and schedule. Maintain inspection and maintenance records.

Documentation: L ]

Remarks: L ' j

Mitigation type: (O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L : .. Mitigation Tracking L ‘ ' —]
Mitigation @ Not Implemented
Implementation O implemented
Status:
Comments: bbe implemented with the Maximo system. [Bob Law 05/19/99] —I
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L

- Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

1 uIs073 ] Mitigation Number: LG

IPersonnel injury/equipment damage due to muck falling off the conveyor system.

Provide safety training (e.g., rules and regulations pertaining to personnel safety, personnel

exclusion area, etc.).

|

L

O Design Feature
O Safety Device
O Warning Device
O Procedure

‘ Training

L

Mitigation Tracking

Mitigation
Implementation
Status:

O Not Implemented
. Implemented

Comments:

lIanlemented {per T.Rotert, aug98__ Covered in GUT training.) wp
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~_Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Befare Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5075

02

12/17/88

SSA: lEast-West Drift

Location: [East-West Drift

E’ersonnel injury resulting from misuse of rail cars for personnel transit.

Action(s) by an individual cause exposure of the body (e.g., head, arms) beyond the upper and
side limits of the rail transit window.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

. E - Improbable

A - Frequent
O B - Probable O 1 - critical
@ c - occasional Om- Marginal High
O D - Remote O IV - Negligible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
O B - Probable @ i - critical
Oc- Occasional Om- Marginal Low
O b - Remote O IV - Negligible

29 CFR 1926.800. Vehicle and equipment specifications.
manuals. Training and safety manuals.

Operation and maintenance
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_ Mitigation Feature .~~~ . ]
Scenario Number: @5075 1 Mitigation Number: L1 |
Scenario: l&rsonnel injury resulting from misuse of rail cars for personnel transit. w

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

Personnel must ride within authorized personnel compartments. Prohibit personnel from riding
on or outside (hanging on) vehicles, or material cars. Train operators will not move the train

until all personnel are properly seated.

Q Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

‘lmplemented {per T.Rotert, aug98.} wp —I
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B ' ,  Mitigation Feature
Scenario Number: l UI5075 —, Mitigation Number: | ,,
Scenario: h’ersonnel injury resulting from misuse of rail cars for personnel transit.

Mitigation Feature: Prohibit mixed loads on rail cars. Personnel and materials must be transported separately.

Prohibit personnel from riding on, or holding materials and/or equipment in place.

Documentation: L

Remarks: l

Mitigation type: (O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
| = ' 'Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: Imlemented (per T.Rotert, aug98.) wp
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Page UI5075.2



DI: BAB0O00000-01717-0200-0004, Rev 02

L i gl ' Mitigation Feature -~ e j
Scenario Number: ] UI5075 l Mitigation Number: L3 '
Scenario: IPersonnel injury resulting from misuse of rail cars for personnel transit. —I

Mitigation Feature: Design/modify personnel cars with high sides to prevent head, hands and arms from extending
beyond the train.

Documentation: 29 CFR 1926.800. Vehicle and equipment specifications. Operation and maintenance

manuals. Training and safety manuals.

Remarks: L —|

Mitigation type: o Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
| B | .- Mitigation Tracking
Mitigation - O Not Implemented
Implementation @ implemented
Status:
Comments: Ilmplemented (per T.Rotert, aug98.) wp j
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L o ' Mitigation Feature
Scenario Number: L UIB075 j Mitigation Number: L4
Scenario: E’ersonnel injury resulting from misuse of rail cars for persennel transit.

Mitigation Feature: lgperators will not move the train until all personnel are properly seated.

Documentation: 29 CFR 1926.800. Vehicle and equipment specifications. Operation and maintenance
manuals. Training and safety manuals.

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training
- Mitigation Tracking
Mitigation O Not implemented
Implementation @ implemented
Status:
Comments: lﬂ)lemented (per T.Rotert, aug98.) wp
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

uls077

02

12/17/98

SSA: |East-West Drift

Location: IEast-West Drift

Personnel injury/equipment damage due to falling or partially detached hanging installed
equipment (e.g., ventilation ducts, conveyor support framing, power lines, service lines)

Broken support bracket(s), balts, support stand(s), fasteners. Improper fastening or attaching.

Fastener capacity exceeded.

Frequency Rating:

Consequence Rating:
| - Catastrophic

*Risk Before:

A - Frequent
O B - Probable O II - Critical
®c- Occasional O Wl - Marginal High ’
O b - Remote O IV - Negligible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent I - Catastrophic
O B - Probable O 11 - critical
O ¢ - occasional O 1t - Marginal Low
O D - Remote O IV - Negligible

. E - improbable

uloo34
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I .. " Mitigation Feature
Scenario Number: | yis077 —| Mitigétion Number: |
Scenario:

Personnel injury/equipment damage due to falling or partially detached hanging installed
equipment (e.g., ventilation ducts, conveyor support framing, power lines, service lines)

Mitigation Feature: Design and install brackets, bolts, support framework with adequate safety factors for

anticipated loads.

Documentation: l

Remarks: L

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
Q Procedure

O Training
[ . Mitigation Tracking
Mitigation O Not Impiemented
Implementation @ implemented
Status:
Comments:

|Implemented (per T.Rotert, aug98.) wp
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. Mitigation Feature = N
Scenario Number: LU,5077 —I Mitigation Number: I;2 j
Scenario: Personnel injury/equipment damage due to falling or partially detached hanging installed

eguipment (e.g., ventilation ducts, conveyor support framing, power lines, service lines)

Mitigation Feature: |Minimize access to essential personnel during initial equipment installation and when

equipment changes, or repair and maintenance activities are being conducted.

Documentation: L ]

Remarks: L ]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

OTraining
| - . Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ Implemented
Status:
Comments: Implemented {per T.Rotert, aug28.) wp j
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| __ Mitigation Feature
Scenario Number: LU'5°77 1 Mitigation Number: L3
Scenario: Personnel injury/equipment damage due to falling or partially detached hanging installed

equipment (e.g., ventilation ducts, conveyor support framing, power lines, service lines)

Mitigation Feature: Shut down any damaged equipment that is still running. Limit access to qualified, trained,

and necessary personnel to perform repairs.

Documentation: L

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
H L el Mitigation Tracking
Mitigation O Not Implemented
Implementation @ npiemented
Status:
Comments: llﬂplemented (per T.Rotert, aug98.} wp
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L~ Mitigation Feature |
Scenario Number: u|5077 l Mitigation Number: lj j
Scenario: Personnel injury/equipment damage due to falling or partially detached hanging installed

equipment (e.g., ventilation ducts, conveyor support framing, power lines, service lines)

Mitigation Feature: ,Erovide safety training (e.g., personnel exclusion areas, personnel protective equipment) 7

Documentation: bSAs document. : —I

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
Mitigation Tracking ] | ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: Implemented (per T.Rotert, aug98.) wp j
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- Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5078

02

12/17/98

SSA: East- West Drift

Location: |East-West Drift

[Ventilation Fan Failure (Foreign Object(s) in System).

Foreign object(s) ingested into the system.

EERERNEN

Frequency Rating:

Consequence Rating:
| - Catastrophic

*Risk Before:

O E - Improbable

A - Frequent
@ & Probable O - critical
O ¢ - oceasional @ i1 - Marginal Medium
O b - Remote O IV - Negiigible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
@ - Probabie O u - critical
O ¢ - occasional Om- Marginal Low
O D - Remote . 1V - Negligible

ulo105

ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification. Ventilation fan service
manual, maintenance manuals and safety manuals.
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__Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

[ uisn78 | Mitigation Number: 1

lVentilation Fan Failure (Foreign Object(s) in System).

Install screens upstream of each fan to protect against foreign object damage. The ducting

design should provide access panels adjacent to screen sites for cleaning.

|

|

|

. Design Feature
O Safety Device
O Warning Device
Q Procedure

O Training

~ Mitigation Tracking Rt
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: leplemented {per T.Rotert, aug98.) wp j
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L SRR, . Mitigation Feature =~ ]

Scenario Number: l uIs078 ] Mitigation Number: li

L

Scenario: &entilation Fan Failure (Foreign Object(s) in System).

Mitigation Feature: Perform maintenance in accordance with manufacturer's recommendation to remove foreign

objects from screen filters.

Documentation: I

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training
B SRR . ~Mitigation Tracking
Mitigation O Not Implemented
Implementation @ nplemented
Status:
Comments: Eplemented (per T. Rotert, aug98) wp. j
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event;

Risk Assignment
Before Considering
"~ Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5080

02

12/17/98

SSA: IEst-West Drift

Location: [East-West Drift

lﬁre Hazards: Conveyor System

.

Conveyor belt fire due to friction on bearing, idlers frozen.

Frequency Rating:

Consequence Rating:

*Risk Befare:

. E - Improbable

A - Frequent | - Catastrophic
O B - Probable ® i - Critical
O ¢ - occasional Om- Marginal Medium
® o - Remote O IV - Negligible
O E- lmprobable‘
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
O B - Probable @ I - ciitical
Q C - Occasional O {ll - Marginal M_
O D - Remote O IV - Negligible

Uloo67

OSHA - 29 CFR 1926 Subparts S & F. NFPA Fire Protection Rules and Regulations. System
specifications, maintenance and safety manuals.
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- Mitigation Feature

Scenario Number: l UI5080 I Mitigation Number: b

L_|

Scenario: lFire Hazards: Conveyor System

Mitigation Feature: Ilnstall automatic fire suppression systems at all transfer points.

Documentation: L

Remarks: l ]
Mitigation type: ® Design Feature
O Safety Device
O Warning Device
O Procedure
O Training
| : . Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: llmplemented (per T.Rotert, aug98.) wp ]
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L

Mitigation Feature

Scenario Number: DISOSO T Mitigation Number: Lz

Scenario:

[Fire Hazards: Conveyor System

Mitigation Feature: lmstall fire resistant belts.

Documentation:
Remarks:

Mitigation type:

l

L

SRR N R

. Design Feature
Q Safety Device
O Warning Device
O Procedure

O Training

L

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

hmplemented {per T.Rotert, aug98.) wp

Appendix A
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B - | ~__Mitigation Feature o
Scenario Number: , UIS080 l Mitigation Number: I;3 1
Scenario: [@ Hazards: Conveyor System —]

Mitigation Feature: |proyide wall mounted fire extinguishers at each electric panel site and every 200-300 feet on

the tunnel wall.

Documentation: L ' 1

Remarks: L

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: |Iﬂplemented {per T. Rotert, aug98__ Extinguishers are in place per FHA.) wp.
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" Mitigation Feature

Scenario Number: l UIS080 7 Mitigation Number: li

Scenario: IFire Hazards: Conveyor System

HEEEE

Mitigation Feature: |gstaplish inspection, maintenance procedures and schedule for conveyor components.

Maintain inspection and maintenance records.

Documentation: L

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
P 3 Mitigation Tracking =~ e E
Mitigation O Not implemented
Implementation @ impiemented
Status: L
Comments: Implemented {per T. Rotert, aug98__Inspected on shift basis per manufacturers instruction
during operations and annual suppression system inspections.) wp. Will be formally
documented in the Maximo system. [Bob Law 05/1 9/98] JLR
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‘ - Scenario Description and Analysis

Approved

Scenario Number:  [uis0s1 SSA: |East-West Drift

Revision Number: 02

Revision Date: 12/17/98 Location: |East-West Drift

Scenario: [iire Hazards: Ventilation System T

Cause, Failure, or Fire in a fan motor. Friction heat in bearing, electrical short.
Hazardous Event:

Risk Assignment Frequency Rating: Cansequence Rating: *Risk Before:
Before Considering A - Frequent | - Catastrophic
Mitigations: O 8- Probable O 11 - critical
® c - occasional Q. Marginal Medium
O D - Remote O IV - Negligible

O E - Improbable

Risk Designation Frequency Rating: Consequence Rating: Risk After:

After Oa- Frequent Or- Catastrophic

Applying O B - Probable O 11 - critical

Mitigations: O ¢ - occasional O 11t - Marginal Extremely Low
O D - Remote ‘ IV - Negligible

' E - Improbable

Related Scenarios: |Ui0104

Prevention ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification. Ventilation fan service
Mitigation manual, operational procedures, maintenance manuals and safety manuals.

Documentation:
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_Mitigation Feature ' -

Scenario Number: ulsom

Scenario:

—, Mitigation Number:

(ﬂe Hazards: Ventilation System

Mitigation Feature: lMetal housing contains fire.

Documentation:
Remarks:

Mitigation type:

L

L

HEEERENINRE

. Design Feature
O Safety Device
Q Warning Device
O Procedure

O Training

Mt

igation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

llmplemented {per T.Roter

t, aug98.) wp
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B ' Mitigation Feature

Scenario: lFire Hazards: Ventilation System

O B
Scenario Number: @5081 l Mitigation Number: }j T
’ ]

Mitigation Feature: Electrical components are UL-Listed or UL-List recognized equivalent for intended purpose.

Fan electrical meets requirements of NFPA 70.

Documentation: ESF Subsurface Vaneaxial Ventilation Fans Procurement Specification. Ventilation fan service

manual, operational procedures, maintenance manuals and safety manuals.

Remarks: [

Mitigation type: o Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
~_Mitigation Tracking |
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: leplemented (per T.Rotert, aug98.) wp j
Appendix A
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' Mitigation Feature

Scenario Number: LU|5081 l Mitigation Number: |
Scenario: Iﬂe Hazards: Ventilation System

Mitigation Feature: IThe temperature of each fan's bearings can be inspected for overheating condition.

Documentation:

Remarks:

Mitigation type:

L

|

HANEEEEEN

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

-~ Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O implemented

[

Appendix A
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l

‘Mitigation Feature

Scenario Number: m5081 j Mitigation Number: [

Scenario:

Mitigation Feature: h

Documentation:

Remarks:

Mitigation type:

4

lfire Hazards: Ventilation System

N I T I

ndividual fans can be electrically isolated (e.g., shutoff switch)

|

L

. Design Feature
O Safety Device
O Warning Device
O Procedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments;

O Not Implemented
. Implemented

hmplemented (per T.Rotert, aug98.) wp
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| ' : . Mitigation Feature
Scenario Number: | yisos1 I Mitigation Number: | &
Scenario: l@e Hazards: Ventilation System

Mitigation Feature: lgmbustible matetials available are extremely limited.

Documentation: I

Remarks: L

L L

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

O Training
L : Mitigation: Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: ’melemented (per T.Rotert, aug88.} wp
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~ Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Befaore Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uls082
02

12/17/98

SSA: lEast—West Drift

]

Location: LEast-West Drift

]

[Ventilation System Shutdown Due to Main Power Failure

|

Power grid interruption (e.g., utility power source, site transformers, circuit breakers, switches)

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

O E - Improbable

A - Frequent
® - Frobabie @ i - critical
O ¢ - occasional O 1l - Marginal High
O D - Remote O IV - Negligible
Oce- Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
@ - Probable O i - critical
O C - Occasional O it - Marginal LO_W
O D - Remote . IV - Negligible

uio11o

Emergency evacuation plan,

Evacuation training and safety manuals.

Appendix A

Page UI5082



DI: BAB000000-01717-0200-0004, Rev 02

| : __Mitigation Feature
Scenario Number: l Ul5082 ' Mitigation Number: b
Scenario: IVintilation System Shutdown Due to Main Power Failure

Mitigation Feature: Develop procedures for cessation of work and evacuation of personnel when ventilation

system fails.

Documentation: [

Remarks: '

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
| ‘Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented (per T.Rotert, aug98.) wp
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__-Mitigation Feature

Scenario Number: LUIsogz Mitigation Number: LZ

Scenario: lVentilation System Shutdown Due to Main Power Failure

Mitigation Feature: [iafety Training in Evacuation Procedures.

Documentation: [

L

Remarks: L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
B . Mitigation Tracking
Mitigation O Not Implemented
Implementation @ Implemented
Status:
Comments: lepIemented {per T.Rotert, aug98.) wp —I
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i - Scenario Description and Analysis =

Approved

Scenario Number:
Revision Number;
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5083

Q2

12/17/98

SSA: |East-West Drift

Location: lEast-West Drift

Ilnadequate Lighting Hazard

Failure of support lighting system.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
O D - Remote
. E - Improbable

O | - Catastrophic
O 1 - critical

O 1t - Marginal
@ v - Negligible

A - Frequent
. B - Probable . Il - Critical
O C - Occasional O il - Marginal High
O D - Remote O IV - Negiidible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

Bozn

safety manuals.

OSHA 28 CFR 1926.800(1}). System specifications and design drawings. Maintenance and
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[ ' .= . Mitigation Feature
Scenario Number: ul5083 j Mitigation Number: L1
Scenario: Inadequate Lighting Hazard

Mitigation Feature: bovide emergency lighting with battery backup at all telephone stations.

Documentation: L

Remarks: L

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
| ] | " Mitigation Tracking
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: L
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L ' Mitigation Feature
Scenario Number: LU'5°83 | Mitigation Number: LZ
Scenario: Iﬁxdequate Lighting Hazard

Mitigation Feature: |Provide individual power pack lights/flashlights for emergency use.

Documentation: L

Remarks: l

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
- Mitigation Tracking =~
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented (per T.Rotert, aug98 _Cap lamps or flashlights are provided.) wp
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. Mitigation Feature

Scenario Number: LU|5083 —l Mitigation Number: Ii

Scenario: Llnadequate Lighting Hazard

Mitigation Feature: Inspect, maintain and test the emergency lighting system according to manufacturer's

recommendation. Maintain inspection and maintenance records.

Documentation: L

Remarks: l

Mitigation type: O Design Feature
O Safety Device
O Warning Device
L Procedure

O Training
- Mitigation Tracking
Mitigation @ Not Implemented
Implementatlon O ]mp|emented
Status:
Comments: ,M be implemented with the Maximo system. [Bob Law 05/19/99] JLR
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L

- Mitigation Feature =~

Scenario Number: l uls083 —] Mitigation Number: Ii j
Scenario: Imdequate Lighting Hazard I

Mitigation Feature: LProvide lighted Exit Signs with battery backup at all intersections.

Documentation:

Remarks:

Mitigation type:

OSHA 28 CFR 1926.800(1). System specifications and design drawings. Maintenance and
safety manuals.

L

Q Design Feature
. Safety Device
O Warning Device
O Procedure

O Training

Mitigation Tracking =~

Mitigation
Implementation
Status:

Comments:

O Not Implemented
' Implemented

[Ilstalled at the ECRB main drift intersection [Bob Law 05/19/99] JLR
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uls084

02

12/17/98

SSA: |East-West Drift

Location: [East-West Drift

[Diesel Fuel Hazard: Leak in Engine compartment

—

Internal fuel line leak from mechanical failure (joints, intrusive rupture)

Frequency Rating:
A - Frequent

Consequence Rating:
| - Catastrophic

*Risk Before:

A - Frequent
O B - Probable
O C - Occasional
@ Remote
O E - Improbable

Frequency Rating:

I - Catastrophic

O 1 - critical

. il - Marginal

O B- Probable O 1 - critical
‘ C - Occasional . it - Marginal Medium
O D - Remote Ow- Negligible
O E - improbable
Consequence Rating: Risk After:

Extremely Low

O IV - Negligible

ulo3s4

NFPA 124, Diesel Fuel and Diesel Equipment in Underground Mines.
NFPA 122, Standard for Storage of Flammable and Combustible Liquids within Underground
Metal and Non-Metal Mines.
OSHA - 29 CFR 1926 Subpart S.
Subsurface Fire Hazard Analysis, BABFAH000-0171 7-0200-00121 Rev. 0
Subsurface Fire Protection Design Analysis, BABFAHO00-01717-0200-00114 Rev. O
Subsurface Fire Protection, BABFAH000-01717-6300-1 5300 Rev. O
Fire Alarm and Smoke Detector System, BABFAH000-01717-6300-16721 Rev. 0
Emergency evacuation plan and procedures.
Maintenance, operations and housekeeping procedures.

Inspection and maintenance records.
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L 7 Mitigation Feature
Scenario Number: | yisog4 R Mitigation Number: [
Scenario: Iﬂesel Fuel Hazard: Leak in Engine compartment

Mitigation Feature: [ﬂovide an automatic or manual fire suppression system in all mobile diesel equipment.

Documentation: L

SN

Remarks: [

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

Q Training
. Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: Impiemented (per T.Rotert, aug28__ All underground mobile diesel equipment is equipped with
automatic fire suppression.) wp
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' Mitigation Feature

Scenario Number: [ U084 ] Mitigation Number: E

Scenario: bﬁesel Fuel Hazard: Leak in Engine compartment

Mitigation Feature: IEngine compartment is an enclosed space.

Documentation: [

Remarks: M\lote: When written, this mitigation was intended for the locomotive. wprather]

L)

Mitigation type: o Design Feature
O Safety Device
Q Warning Device
O Procedure

O Training
_Mitigation Tracking
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments:

Implemented {per T.Rotert, aug98__ Locomotive is enclosed, not possible on some other

equipment.) wp
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L s : __ .. Mitigation Feature -

Scenario Number: | yi50s4 , Mitigation Number: | 5 j
Scenario: LDiesel Fuel Hazard: Leak in Engine compartment ‘]
Mitigation Feature: IShut down diesel engine at first sign of any leak or spill condition. Clean or repair on site. ]
Documentation: l j
Remarks: I ]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training
B e __ ' Mitigation Tracking
Mitigation O Not Implemented
Implementation @ impiemented
Status:
Comments: Ilmplemented {per T.Rotert, aug98.) wp
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' | - Scenario Description and Analysis

Approved

Scenario Number:  [uisoss SSA: [East-West Drift ]
Revision Number: 02

Revision Date: 12/17/98 Locationtl@t-west Drift —I
Scenario: L\/ehicle hits personnel on foot in the East-West Drift.

Cause, Failure, or Vehicle operating in the East-West Drift runs into personnel working/walking in the Drift
Hazardous Event: (walkway/tracks occupy same transit window as vehicle].

Risk Assignment Frequency Rating: Consequence Rating: *Risk Before:
Before Considering O A - Frequent I - Catastrophic
Mitigations: @ ;- Probable O 11 - criticat

O C - Occasional O 1l - Marginal High

O D - Remote O IV - Negligible

O E - Improbable

Risk Designation Frequency Rating: Consequence Rating: Risk After:

After QOa- Frequent @ Catastrophic

Applying O B - Probable O 1 - critical

Mitigations: O ¢ - occasional Om- Marginal Low
O D - Remote O IV - Negligible

. E - Improbable

Related Scenarios: |UI10207

Prevention It is the constructor's and operator's responsibility to assure that the hazard(s) associated with
Mitigation this scenario have been mitigated through proper documentation

Documentation:
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[

- Mitigation Feature

Scenario Number: u’5085 Mitigation Number: IJ _l

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

lVehicle hits personnel on foot in the East-West Drift.

Install warning devices (flashing lights/sounding horn) on vehicles to warn personnel of vehicle

approach.

It is the constructor's and operator's responsibility to assure that the hazard(s) associated
with this scenario have been mitigated through proper documentation

L ]

O Design Feature
O Safety Device
. Warning Device
O Procedure

O Training

| Mitigation Tracking = : ]

Mitigation O Not Implemented

Implementation @ implemented

Status:

Comments: llmplemented {per T.Rotert, aug98__Locomotives are equiped.) wp *’
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. Mitigation Feature ]

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

LUISOSS j Mitigation Number: Ii ]

[‘x/ehicle hits personnel on foot in the East-West Drift. : l

Frovide personnel working/walking between the ECRB entrance and the TBM complex (e.g.,
TBM, support cars/structures, support equipment) with reflective vests, reflective tape on

hard hats and lights (e.g., cap lamps, flashlights) to signal vehicle operator of their presence.

It is the constructor's and operator's responsibility to assure that the hazard(s) associated
with this scenario have been mitigated through proper documentation

L ]

O Design Feature
O Safety Device
O Warning Device
@ erocedure

C) Training

L

_Mitigation Tracking = o]

Mitigation
Implementation
Status:

Comments:

Q Not Implemented
‘ Implemented

llmplemented (per T.Rotert, aug98.) wp
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L

Mitigation Feature

Scenario Number: LU‘5°35 —| Mitigation Number: b

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

,Vehicle hits personnel on foot in the Fast-West Drift.

Provide flat jump seat areas mounted on top of the top utility pipe spaced to allow quick
access when a train is approaching (e.g., co-located with the fire extinguishers). The seat
must allow for complete relief from the train travel area.

It is the constructor's and operator's responsibility to assure that the hazard(s) associated
with this scenario have been mitigated through proper documentation

I

]

O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training

L

__Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

llmplemented {(per T.Rotert, aug98.) wp
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* Mitigation Feature ]
Scenario Number: LU]5085 I Mitigation Number: Ii j
Scenario: lVehicle hits personnel on foot in the East-West Drift. 1

Mitigation Feature: Restrict walking access to the drift to essential personnel required for maintenance and

supervisory walk downs.

Documentation: Itis the constructor's and operator’s responsibility to assure that the hazard(s) associated

with this scenario have been mitigated through proper documentation

Remarks: [

Mitigation type: (O Design Feature

O Safety Device
O Warning Device
. Procedure

OTraining
L ___ Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented (per T.Rotert, aug928.) wp j
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L ' : ___ Mitigation Feature e
Scenaric Number: L UIS08E j Mitigation Number: LS —|
Scenario: [khicle hits personnel on foot in the East-West Drift. I

Mitigation Feature: Train traffic will be suspended during special walk downs/inspections (e.g., DIE, Safety, or

other special purpose walk downs).

Documentation: Itis the constructor's and operator's responsibility to assure that the hazard(s) associated

with this scenario have been mitigated through proper documentation

Remarks: L » W

Mitigation type: O D;asign Feature
O Safety Device
O Warning Device
. Procedure

Q Training
B ' o Mitigation Tracking ]
Mitigation O Not Implemented
|mp|ementati0n . Implemented
Status:
Comments: bplemented {per T.Rotert, aug98.) wp j
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_ Mitigation Feature

Scenario Number: l uIso8s T Mitigation Number: lﬁ

||

Scenario: IVehicIe hits personnel on foot in the East-West Drift.

Mitigation Feature: Derailers with warning lights will be utilized during major maintenance tasks requiring

extended periods in the train travel area.

Documentation: Itis the constructor's and operator's responsibility to assure that the hazard{s) associated

with this scenario have been mitigated through proper documentation

Remarks: [

Mitigation type: @) Design Feature

. Safety Device
O Warning Device
O Procedure

O Training
| RS _ Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ mplemented
Status:
Comments: bplemented {per T.Rotert, aug98.) wp
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© Mitigation Feature 5 |

Scenario Number: [ UI5085 ] Mitigation Number: L7 ’

Scenario: lVehicle hits personnel aon foot in the East-West Drift.

Mitigation Feature: Loci operators will be trained to bring the trains to a stop until personnel on foot in the tunnel

are safely seated on a jump seat (Mitigation 3) before proceeding.

Documentation: Itis the constructor's and operator's responsibility to assure that the hazard(s) associated

with this scenario have been mitigated through proper documentation

Remarks: l —’

Mitigation type: O Design Feature
O Safety Device
O Woarning Device
O Procedure

o Training
| . ' - Mitigation Tracking ]
Mitigation (O Not Implemented
Implementation @ ipiemented
Status:
Comments: hmplemented {per T. Rotert, aug98) wp. j
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L

__Mitigation Feature =~

Scenario Number: @5085 —| Mitigation Number: Iﬁ

Scenario:

Mitigation Feature: IE

Documentation:

Remarks:

Mitigation type:

IVehicle hits personnel on foot in the East-West Drift.

in personnel to proceed to the nearest jump seat when a train is approaching.

It is the constructor's and operator's respansibility to assure that the hazard(s) associated
with this scenario have been mitigated through proper documentation

L

O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training

Mitigation
Impiementation
Status:

Comments:

Mitigation Tracking

O Not Implemented
. Implemented

hmplemented (per T. Rotert, aug28) wp.
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_Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

LU15085 j Mitigation Number: Lg

Mhicle hits personnel on foot in the East-West Drift.

to enter the drift).

Restrict general access to the drift to authorized personnel only {e.g., require special badges

B N B O

It is the constructor’'s and operatar's responsibility to assure that the hazard(s) associated
with this scenario have been mitigated through proper documentation

L

L]

O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training

~Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Impiemented
' Impiemented

Ilﬂplemented (per T.Rotert, aug98.) wp
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___Mitigation Feature =~ o ]

Scenario Number: | yisogs | Mitigation Number: | 4,

L

Scenario: Vehicle hits personnel on foot in the East-West Drift.

Mitigation Feature: Whenever a train or other vehicle encounters personnel working or walking in the ECRB, the

operator shall bring the train to a complete stop before proceeding. This stop will be
accomplished even if on foot personnel are aiready prepared for vehicle passage and are well

clear of the vehicle path.

Documentation: L l

Remarks: L ’ j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
@ Procedure

O Training
- Mitigation Tracking =~ ; g 7
Mitigation ® not Implemented
Implementation O Implemented
Status:
Comments: [
Appendix A
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| | __ Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event;

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

uisoge SSA: hiast—West Drift j
02
12/17/98 Location: lEast—West Drift ]

|Xehicle Diesel Fire Hazard: Diesel leak{s) from fuel tank or fuel lines or spills during refuelinﬂ

Mechanical failure(s) of container, fuel lines/joints. Human error during refueling activities
(dropping container, inattention to refueling process).

Frequency Rating: Consequence Rating: *Risk Before:

A - Frequent | - Catastrophic

O B - Probable @ i - critical

@ c - occasional O 1l - Marginal Medium

O b - Remote O IV - Negiigible

O E - Improbable

Frequency Rating: Consequence Rating: Risk After: —’
A - Frequent I - Catastrophic

O B - Probable ® | - critical

O C - Occasianal O Il - Marginal L_OV!

O D - Remote O IV - Negligible

‘ E - Improbable

ulo3s61

NFPA 124, Diesel Fuel and Diesel Equipment in Underground Mines.

NFPA 122, Standard for Storage of Flammable and Combustible Liquids within Underground
Metal and Non-Metal Mines.

OSHA - 29 CFR 1926 Subpart S.

Subsurface Fire Hazard Analysis, BABFAH000-01717-0200-00121 Rev. 0O

Subsurface Fire Protection Design Analysis, BABFAH000-01717-0200-00114 Rev. O
Subsurface Fire Protection, BABFAH000-01717-6300-1 5300 Rev. 0

Fire Alarm and Smoke Detector System, BABFAH000-01717-6300-1 6721 Rev. O
Emergency evacuation plan and procedures.

Maintenance, operations and haousekeeping procedures.

Inspection and maintenance records.
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1

Scenario Number: l UI50886 7 Mitigation Number: L ]

Scenario: Mhicle Diesel Fire Hazard: Diesel leak{s) from fuel tank or fuel lines or spills during refueling—.l

Mitigation Feature: hnstall automatic fire suppression on the refueling vehicle. —l

Documentation: L j

Remarks: L l

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
[ o .~ Mitigation Tracking i [ j
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: anlemented {per T.Rotert, aug98.) wp —I
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Mitigation Feature i ' ]
Scenario Number: LU|5035 l Mitigation Number: L_-,_ 1
Scenario: lﬁhicle Diesel Fire Hazard: Diesel leak(s) from fuel tank or fuel lines or spills during refuelingj
Mitigation Feature: LDaily inspection of diesel engine compartment and fuel lines to detect any small leaks. ‘]
Documentation: L j

Remarks: L ~|

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procecure

O Training
L R L = Mitigation Tracking ' ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented {per T.Rotert, aug98__ Part of the pre-shift inspection.) wp ‘]
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- Mitigation Feature

Scenario Number: LU|5086 1 Mitigation Number: b

Scenario:

IVehicle Diesel Fire Hazard: Diesel leak{s} from fuel tank or fuel lines or spills during refueling.]

Mitigation Feature:

the fire extinguisher and diesel fuel cutoff valve.

All diesel refueling activities shall be a two man operation. One refuels and the other mans

Documentation: L

|

' Remarks: L

_]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training
L TR . Mitigation Tracking 1
Mitigation O Not Implemented
Implementation @ irpiemented
Status:
Comments:

leplemented {per T. Rotert, aug98) wp.
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' i __Mitigation Featare |
Scenario Number: bﬂsogs j Mitigation Number: L4 , j
Scenario: IVehicIe Diesel Fire Hazard: Diesel leak(s) from fuel tank or fuel lines or spills during refueling. ]

Mitigation Feature: LProvide an automatic and/or manual fire suppression system in vehicle engine compartment. l

Documentation: , T

Remarks: l ’

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

OTraining
[ s ____ Mitigation Tracking |
Mitigation O Not Implemented
Implementation . Implemented
Status:
Comments: lIanlemented {per T.Rotert, aug98.} wp T
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L i - Mitigation Feature .~ . o j
Scenario Number: LU'5035 1 Mitigation Number: L5 ]
Scenario: ,Vehicle Diesel Fire Hazard: Diesel leak(s) from fuel tank or fuel lines or spills during refueling. ]

Mitigation Feature: IOperator training an proper methods of handling diesel fuel and refueling procedures. j
Documentation: L T
Remarks: [ j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
Q Procedure

.Training
Mitigation Tracking |
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: hmplemented (per T.Rotert, aug98.) wp
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_Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

uUl5087

02

12/17/98

SSA:|East-West Drift

Location: EEast—West Drift

Train/locomotive derailment and/or impacting the TBM causing personnel injury and/or major

equipment damage.

Track failure (e.g., track damage, debris on track).

Companent failure (e.g., brakes, runaway

locomotive). Operator error (e.g., excessive speed, misjudgment or failure to stop causing
collision with other equipment). Operator incapacitated.

Frequency Rating:

Consequence Rating:
| - Catastrophic

*Risk Before:

A - Frequent
O B - Probable O 11 - critical
@ c - occasional Om- Marginal High
O D - Remote O IV - Negligible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent . | - Catastrophic
O B - Probable O 1t - critical
O C - Occasional O Iif - Marginal ___LO
O D - Remote O IV - Negligible

. E - Improbable

Ul0201, Ulo202

Title |l Design Drawings, Vehicle and Equipment Specifications.

OSHA - 29 CFR 1926.800
Operators and maintenance manuals.

Training and safety manuals.
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L

. Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

uIs087 7 Mitigation Number: L

1

il
Il

equipment damage.

Trainflocomotive derailment and/or impacting the TBM causing personnel in

jury and/or major

,lncorporated "deadman" controls and an emergency stop switch in locomotive.

L

]

L

O Design Feature
@ safety Device
O Warning Device
O Procedure

O Training

i

_* Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
‘ Implemented

Implemented (per T.Rotert, aug98_ Deadman in place.} wp
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L : ..~ Mitigation Feature
Scenario Number: | yisog7 j Mitigation Number: B
Scenario:

Train/locomotive derailment and/or impacting the TBM causing personnel injury and/or major
equipment damage.

Mitigation Feature: L

nstall a speedometer on the locomotive.

Documentation: L

Remarks: L

Mitigation type: O Design Feature
o Safety Device
O Warning Device
O Procedure

O Training
| S - Mitigation Tracking
Mitigation O Not Implemented
Implementation @ mpicmented
Status:
Comments:

Molemented (per T.Ratert, aug98.) wp
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Mitigation Feature

Scenario Number: m5037 —| Mitigation Number: | 5

Scenario:

Mitigation Feature: h”

Documentation:
Remarks:

Mitigation type:

—

equipment damage.

Trainflocomotive derailment and/or impacting the TBM causing personnel injury and/or major

stall derail devices and/or bumper blocks behind the mapping floor and TBM work areas.

|
|

L

|

O Design Feature
. Safety Device
O Warning Device
O Procedure

@ Training

L

_ . Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

llﬂplemented {per T.Rotert, aug98.) wp
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Scenario Number: u|5°87 , Mitigation Number: | 4

' ‘I\Mgation Feature TR R j
|

Scenario: Train/locomotive derailment and/or impacting the TBM causing personnel injury and/or major

equipment damage.

Mitigation Feature: lTest the function of the braking system daily. T

Documentation: , l

Remarks: L ]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L i Mitigation Tracking
Mitigation O Not Implemented
Implementation @ inplemented
Status:
Comments: [Ianlemented (per T.Rotert, aug98__Part of the pre-shift inspection.) wp
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Mitigation Feature

Scenario Number: LU|5087 ] Mitigation Number: Ls

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

Trainflocomotive derailment and/or impacting the TBM causing persannel injury and/or major
equipment damage.

Daily inspection of track to detect any damage and to ensure that their no

equipment/structure and or support system(s) intruding into the transit envelop.

[

L

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

Mitigation Tracking R N

Mitigation
Implementation
Status:

Comments:

O Not Implemented
. Implemented

llﬂplemented {per T.Rotert, aug98.} wp —|
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Scenario Number: uIs087 T Mitigation Number: LG ]

Scenario: Trainflocomotive derailment and/or impacting the TBM causing personnel injury and/or major

equipment damage.

Mitigation Feature: Operating contractor will establish and enforce a safe maximum speed limit for the locomotive

in the tunnel.

Documentation: L T

Remarks: [ - 1

Mitigation type: (O Design Feature
O Safety Device
O Warning Device
[ Procedure

OTraining
Lo . Mitigation Tracking ]
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments:

Implemented (per T.Rotert, aug98_ Speed limit of 15 mph for locomotive traffic set by CMO

and constructor.) wp
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Mitigation Feature ..~ ]

Scenario Number: | yis0g7 Mitigation Number: L7 j

Scenario: Train/locomotive derailment and/or impacting the TBM causing personnel injury and/or major

equipment damage.

Mitigation Feature: Locomotive operator training. Contractor will insure that all locomotive operators are properly

trained and qualified.

Documentation: L ]

Remarks: L T

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

. Training
Mitigation Tracking
Mitigation O Not Implemented
Implementation @ implemented
Status:
Comments: ,Implemented (per T.Rotert, aug98.) wp
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__ Mitigation Feature - ]

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

IJJ‘5087 j Mitigation Number: LS T

Train/locomotive derailment and/or impacting the TBM causing personnel injury and/or major
equipment damage.

Accomplish daily equipment inspections and remove from service ("red tag") any equipment

that does not conform with safety requirements.

Title Il Design Drawings, Vehicle and Equipment Specifications.
OSHA - 29 CFR 1926.800
Operators and maintenance manuals.

Training and safety manuals.

L ]

O Design Feature
O Safety Device
O Warning Device
® Procedure

O Training

- “."Mitigation Tracking =~ ’ j

Mitigation
Implementation
Status:

Comments:

O Not Implemented
' Implemented

hmplemented (per T.Rotert, aug98.) wp }
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__Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5089 SSA: |East-West Drift
02
12/17/98 Location: Wapping Floor

Personnel working on the mapping floor come into contact with operating muck conveyor
system mechanical parts (e.g., conveyor belts, idlers, etc.)

Personnel inadvertently walk into or back into the running conveyor system. Personnel reach
into or bend forward into the conveyor envelope to survey the tunnel walls or retrieve
tools/materials from conveyor side of the mapping floor. Personnel fall into the canveyar
system from mobile or raised stands (e.g., ladders, stools, ete.} on the mapping floor.

Frequency Rating: Consequence Rating: *Risk Before:
O A - Frequent | - Catastrophic

O B - Probable O 11 - critical

. C - Occasional O I - Marginal High

O D - Remote O IV - Negligible

O E - Improbable

Frequency Rating: Consequence Rating: Risk After:
A - Frequent O | - Catastrophic

O B - Probable @ i - critical

O C - Occasional O I - Marginal LO_

O D - Remote O IV - Negligible

. E - Improbable

Underground mapping of the ECRB JSA, 19jun98,pagel.
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. Mitigation Feature

Scenario Number: msogg T Mitigation Number: L1 —|

Scenario: Personnel working on the mapping floor come into contact with operating muck conveyor

system mechanical parts (e.g., conveyor belts, idlers, ete.)

Mitigation Feature: Stowage of tools and materials on the deck of the conveyor side of the mapping floor will be

prohibited. The conveyor side of the three mapping floor cars and the two transition ramps
will be kept clear of materials at all times.

Documentation: Underground mapping of the ECRB JSA, 19jun98,page1. T

Remarks: JSA developed. Part of mapping floor training.

Stowage compartments are provided below the floor decks.

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L : v . Mitigation Tracking v 1
Mitigation @ not Implemented
Implementation O implemented

Status:

Comments: L ' j
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I __ Mitigation Feature . ]
Scenario Number: | yisoge B Mitigation Number: | H
Scenario:

Personnel working on the mapping floor come into contact with operating muck conveyor
system mechanical parts (e.g., conveyor belts, idlers, etc.)

Mitigation Feature: Install handrails equipped with small-opening mesh on the conveyor side of the mapping floor

cars 1o prevent personnel from inadvertently entering/reaching into the conveyor area.

3

Documentation: [ I

Remarks: lTortoise fencing is in place over handrails with holes in fencing to allow access to the E—sto;g
Mitigation type: O Design Feature
‘ Safety Device
O Warning Device
O Procedure
O Training
B G ~ Mitigation Tracking . ]
Mitigation @ not Implemented
lmplementation O Implemented
Status:

Comments: L j
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L

Mitigation Feature = S |

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:

Remarks:

Mitigation type:

LU15089 , Mitigation Number: li j

Personnel working on the mapping fioor come into contact with operating muck conveyor
system mechanical parts {e.g., conveyor belts, idlers, etc.)

The conveyor system shall be tagged out/locked out to prevent conveyor operation whenever
mapping survey or scientific evaluation of the tunnel walls above or below the conveyor would
expose personnel to the moving mechanical parts of the conveyor system. Mitigation requires

coordination with TBM operations.

Mderground mapping of the ECRB JSA, 19jun98,page. ‘l

JSA developed. Part of mapping floor training. Work on the conveyor side is limited to
painting of rock fractures above the conveyor.

O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training

_Mitigation Tracking |

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O Implemented

L ]
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Mitigation Feature

Scenario Number: lﬂ5089 , Mitigation Number: B’ ‘l

Scenario: Personnel warking on the mapping floor come into contact with operating muck conveyor

system mechanical parts (e.g., conveyor belts, idlers, etc.)

Mitigation Feature: Personnel working on the mapping floor shall be trained to never enter the two foot wide

section of the floor that is under the conveyor system unless the conveyor is locked/tagged

out. A lock/tag shall be appiied by the mapping crew supervisar in addition to any others.

Documentation: [Underground mapping of the ECRB JSA, 19jun98,page1.
Remarks: lﬁA developed. Part of mapping floor training. _,
Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure
. Training
l . . v . Mitigation Tracking L
Mitigation @ ot Implemented
Implementation O Implemented
Status:
Comments: L ]
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| R _Mitigation Feature = B L B

Scenario Number: LU'SOBS : 1 Mitigation Number: | o

Scenario: Personnel working on the mapping floor come into contact with operating muck conveyor

system mechanical parts (e.g., conveyor belts, idlers, etc.)

Mitigation Feature: |1 emergency stop cord for the conveyor system will be placed sa it is accessible from both

the upper mapping floor and the rail deck floor without exposing personnel to moving
conveyor parts.

Documentation: L

Remarks: Ilhere are holes in the mesh fencing that allow access to the E-stop cords.

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
| : - Mitigation Tracking N
Mitigation O Not Implemented
Implementation ® implemented

Status:

Comments: L T
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__Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uis091

02

12/17/98

SSA:|East-West Drift

Location: LMapping Floor

l&apping floor door(s} fall into path of train or against moving train or cars.

]
]
]

position.

Doors positioned to provide clearance for train passage fall into path of the train due to
vibration of the mapping floor or inadvertent personnel acts that dislodge doors from vertical

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

A - Frequent
O B- Probable
' C - Occasional
Opb- Remote
O E - Improbable

Frequency Rating:

| - Catastrophic
O 1l - critical
O il - Marginal
. IV - Negligible

A - Frequent
@ 5 - Probable O 11 - critical
O C - Occasional . I} - Marginai Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

Underground Mapping of the ECRB JSA, 19jun98, pagel.
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i S _Mitigation Feature
Scenario Number: [ UI5091 7 Mitigation Number: b
Scenario: Mapping floor door(s} fall into path of train or against moving train or cars.

Mitigation Feature: L

nstall automatic latches to hold each door in the open vertical position.

Documentation: L

Remarks: liins installed.

I O O o I

Mitigation type: O Design Feature

. Safety Device
O Warning Device

O Proc-ayre
O Trair:cigy
L' L i e : MitigationfTracking : 1
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: L —]
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L

_ Mitigation Feature =

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

LUI5091 j Mitigation Number: Lz

,Mapping floor door(s) fall into path of train or against moving train or cars.

Equipment and/or materials will not be leaned or braced against the raised vertical mapping

floor doors.

!Underground mapping of the ECRB JSA, 19jun98,page1.

]

[JSA developed. Covered in mapping floor JSA training.

O Design Feature
O Safety Device
O Warning Device
o Procedure

O Training

. Mitigation Tracking

Mitigation @ not Implemented

Implementation O Implemented

Status:

Comments: L ]
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Mitigation Feature

Scenario Number: [ﬂ5091 l Mitigation Number: [i l
Scenario: IMapping floor door(s) fall into path of train or against moving train or cars. j
Mitigation Feature: [Personnel will not brace themselves or lean against the raised vertical mapping floor doors. ]

Documentation: [Underground mapping of the ECRB JSA, 19jun98,page1. l

Remarks: ‘ﬁA developed. Cavered in mapping floor JSA training. 1

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

OTraining
| o .. . Mitigation Tracking
Mitigation @ not Implemented
Implementation O Implemented
Status:

Comments: L j
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. Scenario Description and Analysis

Approved

Scenario Number:  [uis092 SSA:|East-West Drift

Revision Number: 02

Revision Date: 12/17/98 Location: [Mapping Floor

Scenario: Erain strikes equipment or mapping floor daors while transiting the mapping floor.

Cause, Failure, or Mapping floor equipment protrudes into the train envelope. Mapping floor doors are left in
Hazardous Event: horizontal position and are not positioned vertically for train transit, Train operator fails to see
: harizontal floor panel obstructions.

Risk Assignment Frequency Rating: Consequence Rating: *Risk Before:
Before Considering |O A - Frequent I - Catastrophic
Mitigations: O B- Probable O - critical
@ c - occasional @ - Marginal Medium
O b - Remote O IV - Negiigible
O E - Improbable
Risk Designation Frequency Rating: Consequence Rating: Risk After:
After Oa- Frequent ' Q- Catastrophic
Applying O B - Probable O # - critical
Mitigations: O C - Occasional O 0l - Marginal Extremely Low
@ Remote ov- Negligible

LO E - Improbable

Related Scenarios:

Prevention Underground Mapping of the ECRB, 18jun98, page2.
Mitigation
Documentation:
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Mitigation Feature g

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

LUISOSZ T Mitigation Number: L1 T

train strikes equipment or mapping floor doors while transiting the mapping floor.

The train operator shall always stop the train before entering the mapping floor. The train
brakeman shall walk ahead of the train across the mapping floor to determine that the track is
clear. He will signal the train to stop is any obstacles (e.g., equipment, hoses or cables) are

found in the train path.

|

.

L

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

| ~'Mitigation Tracking ]
Mitigation ® ot Implemented

|mp|ementati0n O Implemented

Status:

Comments: l
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L | . Mitigation Feature

2 - ]

lTrain strikes equipment or mapping floor doors while transiting the mapping floor.

Scenario Number: , UIE092 l Mitigation Number:

Scenario:

Mitigation Feature: ||nstal high-visibility reflective materials (e.g., tape or paint) on both the heading and portal

edges of all the mapping floor door support frames so that the train operator can clearly see
any doors that are left in the down position,

Documentation: L

]
Il

Remarks: L

Mitigation type: O Design Feature

O Safety Device
. ‘ Warning Device
O Procedure

O Training
L T ___ Mitigation Tracking ]
Mitigation @ Not Implemented
Implementatlon O [mp]emented
Status:
Comments: | ]
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Mitigation Feature .~ Lo ]
Scenario Number: LU|5092 —I Mitigation Number: ,i 1
Scenario: LTrain strikes equipment or mapping floor daors while transiting the mapping floor. j

Mitigation Feature: h’he mapping floor doors shall be raised and locked in a vertical position prior to train passage.

Documentation: ! ' —]

Remarks: ,JSA developed. Covered in mapping floor training. T

Mitigation type: O Design Feature
O Safety Device
O Warning Device
@ Procedure

O Training
| R Mitigation Tracking ]
Mitigation ® ot Implemented
Implementation O implemented
Status:
Comments: L
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B . Mitigation Feature o]
Scenario Number: Lulsogz j Mitigation Number: ‘i I
Scenario: [Lrain strikes equipment or mapping floor doors while transiting the mapping floor. 1

Mitigation Feature: The mapping floor work supervisor will insure that all deors are properly secured and no

equipment protrudes or overhangs into the transit space. He will then signal (e.g., hand and

arm) the train operator that the mapping floor is prepared for passage of the train.

Documentation: lﬂ'\derground Mapping of the ECRB, 19jun98, sage 2. j
Remarks: IJSA developed. Covered in mapping floor JSA training. ]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
L : : | -_Mitigation Tracking s T
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: ] 1
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Mitigation. Feature

Scenario Number:
Scenario:

Mitigation Feature:

@5092 j Mitigation Number: E

,Irain strikes equipment or mapping floor doors while transiting the mapping floor,

The train operator shall limit the speed of the train across the mapping floor to a very slow

speed.

Documentation: Underground Mapping of the ECRB, 19jun98, page 2.

Remarks: lJSA developed. Part of mapping floor training.

Mitigation type:

O Design Feature
O Safety Device
O Warning Device
L Procedure

C‘ Training
L - Mitigation Tracking 1
Mitigation @ Mot Implemented
Implementation O Implemented
Status:
Comments: L 7
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. Mitigation Feature ~ & = . - i T
Scenaric Number: b,sggz Mitigation Number: 6 l
Scenario: ,Irain strikes equipment or mapping floor doors while transiting the mapping floor. j

Mitigation Feature: Derailers will be installed approximately 60 feet in front and behind the mapping floor to insure
that the train can not reach the mapping floor until the area is prepared for train passage and

the derailers have been removed.

Documentation: ! ]

Remarks: [ ‘ j

Mitigation type: O Design Feature
‘ Safety Device
O Warning Device
O Procedure

O Training
L ' L Mitigation Tracking
Mitigation @ Not implemented
Implementation O Implemented
Status:
Comments: L
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~Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5093

02

12/17/98

SSA: |East-West Drift

Location: LMapping Floor

]

lIrain strikes personnel while transiting the mapping floor.

]

the floor.

Personnel inadvertently enter the train envelope or fall against moving train/cars in transit of

Frequency Rating:

Consequence Rating:

I - Catastrophic

*Risk Before:

@ : - improbable

A - Frequent
O B - Probable @ i - ciitical
@ c - occasional O - Marginal Medium
O b - Remote O WV - Negiigible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent O | - Catastrophic
O B - Probable ® i - ciitical
O C - Occasional O Il - Marginal __LO
O b - Remote O WV - Negligible

Underground Mapping of the ECRB, 19jung8, page2.
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Scenario Number: ulsogg j Mitigation Number: [ 1 ,
Scenario: IE:in strikes personnel while transiting the mapping floor. ]

Mitigation Feature: |1 train operator shall always stop the train before entering the mapping floor. The
brakeman will precede the train and ensure that the train envelop is clear of personnel prior to

the train entering the floor.

Documentation: L —]

Remarks: L j

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

OTraining
| : i ~_Mitigation Tracking =~ ]
Mitigation @ ot Implemented
Implementation O Impiemented

Status:

Comments: L . ]
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Mitigation Feature =~ i e ]
Scenario Number: l UI5093 ] Mitigation Number: | , |
Scenario: ,Train strikes personnel while transiting the mapping floor. —,

Mitigation Feature: |a) personnel working on the mapping floor shall wear high-visibility reflective material/tape on

hard hats and clothing (e.g., vests, etc.) so that their location(s) are clearly visible to the train

operator.

Documentation: LUnderground Mapping in the ECRB, 19jun98, page 2.

Remarks: JSA developed. Part of mapping floor training. (The high-visibility reflective material/tape

requirement applies to all personnel in the ECRB),

Mitigation type: (O Design Feature
O Safety Device
. Warning Device
O Procedure

O Training
B v ‘Mitigation Tracking
Mitigation . Not Implemented
Implementation O Implemented
Status:
Comments: L
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L -Mitigation Feature =~ ]
Scenario Number: LU'5093 l Mitigation Number: \i j
Scenario: lE:in strikes personnel while transiting the mapping floar. ]

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

Mapping floor personnel shall cease scientific svaluation and survey work during preparation
and passage of the train over the mapping floor. Personnel shall stand in place on the two
foot wide utility side of the mapping floor. Personnel will not move about on the mapping

floor during train passage.

-

Enderground Mapping of the ECRB, 19jun98, page 2.

liSA developed. Part of mapping floor training. j

O Design Feature
O Safety Device
O Warning Device
. Procedure

Q Training

L

Mitigation Tracking - . ]

Mitigation
Implementation
Status:

Comments:

® not Implemented
O Implemented

L ]
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[

. Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:

Remarks:

l U093 I Mitigation Number: L4

train strikes personnel while transiting the mapping floor.

The mapping floor supervisor or designee shall signal (e.g., hand and arm) the train
operator/brakeman when all personnel are prepared for passage of the train. Any personnel
may signal the train operator to stop if danger or a potential problem is perceived while the

train is transiting the floor.

lgnderground Mapping of the ECRB, 19jun98, page 2.

JSA developed. Part of mapping floor training.

Mitigation type:

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
Mitigation Tracking o ]
Mitigation @ not Impiemented
Implementation O Implemented
Status:
Comments: L j
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- Mitigation Feature = . ]
3cenario Number: ulsogs j Mitigation Number: | ¢ 1
scenario: ITrain strikes personnel while transiting the mapping floor. —I

Aitigation Feature: The train operator shall blow the horn prior to entering the mapping floor and limit the speed
of the train across the mapping floor to a very slow speed.

‘Jocumentation: lUnderground Mapping in the ECRB, 19jun98, page 2. ]

lemarks: ,gSA developed. Part of mapping floor training. !

Mitigation type: - O Design Feature
’ O Safety Device
O Warning Device
. “rocedure

C‘ Training
| - Mitigation Tracking : . o]
Mitigation @ not Implemented
implementation  Implemented
Status:
Comments: [ T
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__Mitigation Feature

Scenario Number: [ U093 , Mitigation Number: | o
Scenario: Train strikes personnel while transiting the mapping floor.

Mitigation Feature: |y personnel {e.g., scientific, engineering, maintenance, etc.) who will work on the mapping
floor will receive a safety briefing to emphasize the personnel hazards of working on the
mapping floor and detailed instructions regarding procedures for passage of the train across

the mapping floor.

Documentation: L

Remarks: IJSA developed. Covered in mapping floor JSA training.

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

‘ Training
| , Mitigation Tracking |
Mitigation @ Not Implemented
Implementation O Implemented
Status:
Comments: [
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[

~Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

bJ15093 I Mitigation Number: L7

lTrain strikes personnel while transiting the mapping floor.

Il
—
]

the mapping floor.

Personnel shall be trained to never attempt to enter a moving train while it is transiting the
mapping floor. Same ruie applies to personnel on a moving train not to attempt exiting onto

bnderground Mapping of the ECRB, 19jun98, page 2.

l

[JiA developed. Covered in mapping floor JSA training.

]

O Design Feature
O Safety Device
O Warning Device
O Procedure

' Training

~Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

. Not implemented
O Implemented

L
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J

Scenario Number: LU‘5°93 T Mitigation Number: [8 |

[ R .. Mitigation Feature =

Scenario: hrain strikes personnel while transiting the mapping floor.

clear. He will signal the train to proceed only after all obstacles (e.g., equipment, hoses or

cables) and personnel are clear of the train path.

Mitigation Feature: |The train brakeman precedes the train across the mapping floor to determine that the track is ‘(

Documentation: Undergr<.::d Mapping of the ECRB, 19jun98, page 2.

Remarks: lJSA de-visned. Part of train operator and brakeman training ]

Mitigation type: O Desizn “sature
O Safeiy svice
O Warring Device
‘ Procedure

O Trainir
' Mitigation Tracking
Mitigation @ not Impiemented
Implementation O Implemented
Status:
Comments: L
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. Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ul5094

02

12/17/98

SSA: [East—West Drift

Location: lMapping Floor

!Minor personnel injuries due to fall/trip/slip on the mapping floor.

]

On the mapping floor car with doors there are uneven floor surface(s), open gaps {approx. 1.5
inches} between closed doors. There is an 16-inch drop from the center mapping floor to the
rail deck well on adjoining mapping cars. Debris on all mapping floor cars (e.g., loose tools,

electrical cables, personal items (e.g., jackets, lunch boxes, etc.).

Frequency Rating:

Consequence Rating:

*Risk Before:

O E - Improbable

A - Frequent | - Catastrophic
@ 5 - Probable O 1t - critical
O ¢ - 0ccasional ®u- Marginal Medium
Ob- Remote O IV - Negligible
OE- Improbabie '
Frequency Rating: Consequence Rating: Risk After:
A - Frequent I - Catastrophic
@ 5 - Probable O it - critical
O C - Occasional O Il - Marginal Lﬂv.
O D - Remote @ v - Negligible

UIs047, UI5069

Underground Mapping of the ECRB, 19jun98, page3l.
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_Mitigation Feature ]

Scenario Number: @5094 1 Mitigation Number: b

Scenario: ,Minor personnel injuries due to fali/trip/slip on the mapping floor.

Mitigation Feature: |, prevent falls/trips/slips, small items to the extent practical shall be tethered to prevent their

cluttering the mapping floor.

Documentation: Iﬂderground Mapping of the ECRB, 18jun98, page 3.

Remarks: [ﬁ\ developed. Covered in mapping floor JSA training. 7

Mitigation type: O Design Feature
O Safety Device
O Warning Device
o Procedure

OTraining
L " Mitigation Tracking B
Mitigation @ Not implemented
Implementation O Implemented

Status:

Comments: L j
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L " Mitigation Feature | | |
Scenario Number: LU|5094 Mitigation Number: B l
Scenario: Mnor personnel injuries due to fall/trip/slip on the mapping floor.

Mitigation Feature: Electrical cables not in use will be stored in the mapping floor storage compartments and not

left on the mapping floor surface or rail deck.

Documentation: Iﬂderground Mapping of the ECRB, 18jun98, page 3 —|
Remarks: ESA developed. Part of mapping floor training. j

Mitigation type: O Design Feature
O Safety Device
Q Warning Device
' Procedure

OTraining
L " Mitigation Tracking | ]
Mitigation ® not Implemented
Implementation O Implemented
Status:
Comments: [ T
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L : . - Mitigation Feature = ]
Scenario Number: l UI5094 | Mitigation Number: | 4 |
Scenario: |Minor personnel injuries due to fall/trip/slip on the mapping floor. j

Mitigation Feature: Temporary task fighting on stands or pedestals shall be provided to illuminate ali mapping floor

work areas where tunnel lighting is inadequate for scientific/survey tasks.

Documentation: ,

Remarks: l

]
]

Mitigation type: O Design Feature

. Safety Device
O Warning Device
O Procedure

O Training
L . Mitigation Tracking o |
Mitigation @ ot Implemented
Implementation O Implemented
Status:
Comments: L j
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Mitigation Feature . . ]
Scenario Number: , UI5094 —I Mitigation Number: L4 —[
Scenario: Mnor personnel injuries due to fallftrip/slip on the mapping floor. N —l

Mitigatior Feature: Personnel working on the mapping floor will be provided with a designated storage location

for personnel items (e.g., jackets, lunch boxes, etc.) so they do not clutter the mapping floor.

Documenzation: L
Remarks: )iorage areas have been added on the conveyor side with access from the side wall of the rail
deck floor,

Mitigation type: | Design Feature
O Safety Device
O Warning Device
o Procedure

QTraining
B R - Mitigation Tracking
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: L 1
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L e .. Mitigation Feature = ]
Scenario Number: LU|5094 } Mitigation Number: lj —I
Scenario: Mor personnel injuries due to fall/trip/slip on the mapping floor. I

Mitigation Feature: Provide safety training and orientation to personnel working on the mapping floor with
information regarding the floor conditions {e.g., uneven areas, gaps, 16 inch drop between the

floor and the rail deck, etc.)

Documentation: l j

Remarks: L ]

Mitigation type: O Design Feature
O Safety Device
O Warning Device
O Procedure

o Training
_Mitigation Tracking
‘Mitigation @ Not implemented
Implementation O Implemented
Status:
Comments: [ T

Appendix A |
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' Mitigation Feature = Sl 1
Scenario Number: l Ui5094 —, Mitigation Number: lf T
Scenario: IMnor personnel injuries due to fali/trip/slip on the mapping floor. j

Mitigation Feature: Frequently perform "housekeeping™ tasks to keep the working floor area clear, Specifically

accomplish the housekeeping chores prior to opening the doors for train passage.

Documentation: lUnderground Mapping of the ECRB, 13jun98, page3.
Remarks: !ﬁA developed. Covered in mapping floor JSA training. ‘,

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

OTraining‘
| .. 0. Mitigation Tracking = | H
Mitigation @ not Implemented
Implementation O Implemented
Status:

Comments: L j
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__Scenario Description and Analysis

Approved.

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

U026

02

12/17/98

SSA: lEast-West Drift

]

Location: Mpping Floor

|

Perscnnel injury due to crawling or becoming stuck under the Transition Ramp and/or Mapping
Floor {either raised or lowered) to retrieve items.

Fioor.

Personnel attempt to recover dropped items from beneath the Transition Ramp or Mapping

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

. E - improbable

A - Frequent
O B - Probable O - critica
O ¢ - 0ccasional Om- Ma-qpnal Medium
@ o - Remote O IV - Ne--igible
[O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
O B - Probable O it - critical
O ¢ - oceasional O 1 - Marginal Low
Q D - Remote Q IV - Negligible

Underground Mapping of the ECRE, 19jun98, page3.
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| : . Mitigation Feature =~ -~ ]
Scenario Number: @5095 j Mitigation Number: L 1 ]
Scenario:

Personnel injury due to crawling or becoming stuck under the Transition Ramp and/or Mapping
Floor {either raised or lowered) to retrieve items.

Mitigation Feature: Personnel shall be prohibited from crawling under any of the mapping floor cars for any

reason. Dropped items shall be retrieved when the mapping floor is moved.

Documentation: hlnderground Mapping of the ECRB, 19jun88, page3. 1
Remarks: [ﬁA developed. Part of mapping floor training. —,

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

OTraining
[ . Mitigation Tracking |
Mitigation ® not Implemented
Implementation O Implemented
Status:

Comments: L
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____ Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Uls0g7

02

12/17/98

SSA: lEast—West Drift

Location: Mpping Floor

Persannel injury (e.g., pinch, amputation, crush) from opening/closing the mapping floor doors
or the access panels to the pressurized air system valves (located in the rail decks) of the
transition ramp/mapping floor cars.

Persannel hands/fingers extend into mapping floor pinch points while opening/closing the
doors. Personnel lowering access panels catch fingers between the panel and the floar well

supports.

Frequency Rating:

Consequence Rating: *Risk Before:

| - Catastrophic

A - Frequent
O B- Probable O 11 - critical
® c - occasional @ Marginai Medium
O b - Remote O WV - Negligible
O E - Improbable
Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic
O B - Probable O 11 - critical
O C - Occasional . Il - Marginal EXtremeIV Low
@ 0 - Remote O IV - Negligible

O E - Improbable

Underground Mapping of the ECRB, 19jun98, page4.
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L

“Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature

Documentation:
Remarks:

Mitigation type:

LU15097 —I Mitigation Number: LT

Personnel injury {e.g., pinch, amputation, crush) from opening/clasing the mapping floor doars

or the access panels to the pressurized air system valves (located in the rail decks) of the
transition ramp/mapping floor cars.

Personnel will open/close the mapping floor doors holding the door sides only while standing
in the rail deck well. Personnel will keep hands and fingers clear of the hinge edge and center

edges where doors join.

Iﬂ\derground Mapping of the ECRB, 19jun98, page4.

IJSA developed. Covered in mapping floor JSA training. 7

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L

Mitigation Tracking ]

Mitigation
implementation
Status:

Comments:

. Not Implemented
O Implemented

L ]

Appendix A
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L . Mitigation Feature = ]
Scenaric Number: | 5097 T Mitigation Number: LZ ]
Scenario:

Personnel injury (e.g., pinch, amputation, crush) from opening/closing the mapping floor doors

or the access panels to the pressurized air system valves {located in the rail decks) of the
transition ramp/mapping floor cars.

Mitigation Feature: Install fold down handles on the access panels or move the hand holes 2 to 3 inches away

from the floor supports.

Documentation: L [

Remarks: L j

Mitigation type: @ Design Feature
O Safety Device
O Warning Device
O Procedure

Q Training
Mitigation Tracking == =
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: [

Appendix A
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~__ Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

U098

02

12/17/98

SSA: [East-West Drift

]

Location: [Mapping Floor

]

If the air winches (tuggers) are ever used to move the mapping floor (in raised configuration)
along the tracks to a new location and a cable fails or slips resulting in personnel injury.

Cable fails or slips under high tension.

Frequency Rating:

Consequence Rating:

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
O E - Improbable

| - Catastrophic
O 1t - critical
® i - Marginal
O WV - Negligible

A - Frequent | - Catastrophic
O B - Probable . il - Critical
. C - Occasional O Il - Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Consequence Rating: Risk After:

Extremely Low

Appendix A
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_ Mitigation Feature =

Scenario Number: u,g,ogg j Mitigation Number: b —,

Scenario: If the air winches (tuggers) are ever used to move the mapping floor (in raised configuration)

along the tracks to a new location and a cable fails or slips resulting in personnel injury.

Mitigation Feature: ||nstal guards on the air winches at both ends of the mapping floor to protect the operatos(s)

from cable failures or slips.

Documentation: L j
Remarks; L *l

Mitigation type: @ Design Feature
. Safety Device
O Warning Device
O Procedure

O Training
Mitigation Tracking ~~ =
Mitigation @ Not implemented
Implementation O Implemented
Status:
Comments: L
Appendix A
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__Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

UI5099 SSA: |East-West Drift ]
02
12/17/98 Location: |Mapping Floor —’

Tow cable slips or breaks and the train operator loses positive control of the raised/moving
mapping floor.

Tow cable slips or breaks while the mapping cars are elevated/moving and control of the
mapping floor is lost.

Frequency Rating: Consequence Rating: *Risk Before:
A - Frequent I - Catastrophic

O B - Probable ' Il - Critical

O C - Occasional O It - Marginal Medium

‘ D - Remote O IV - Negligible

O E - Improbable

Frequency Rating: Consequence Rating: Risk After:
A - Frequent | - Catastrophic

O B- Probable ® i - critical

O C - Occasional O Il - Marginal LO_W

O D - Remote O v - Negligible

. E - Improbable

Appendix A
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[ i ___Mitigation Feature =~
Scenario Number: lﬂ5099 I Mitigation Number: u ]
Scenario:

Tow cable slips or breaks and the train operator loses positive control of the raised/moving
mapping fioor.

Mitigation Feature: During movement of the mapping floor, a mapping floor air system operator will ride on the

transition ramp above the air system controls (e.g., used to elevate the mapping floor) and if
necessary will depressurize the air system in order to stop any uncontrolled movement of the
mapping floor

Documentation:

Remarks: L

L

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training
Mitigation @ Not Implemented
Implementation O Implemented
Status:
Comments: L j
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L

“Mitigation Feature

Scenario Number: LUISOSS Mitigation Number: B

Scenario:

Mitigation Feature: b

Documentation:
Remarks:

Mitigation type:

]

Tow cable siips or breaks and the train operator loses positive control of the raised/moving
mapping floor.

e speed of the locomotive shall be very siaw when towing the mapping floor

I

L

O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

L v

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O Implemented

L

Appendix A
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. Mitigation Feature

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

IﬂSOQS 1 Mitigation Number: B

Tow cable slips or breaks and the train operator loses positive control of the raised/moving
mapping floor.

The lecomotive will always tow the mapping floor. The locomotive will never push the

mapping floor.

L]

|

O Design Feature
O Safety Device
O Warning Device
' Procedure

O Training

=

~Mitigation Tracking

Mitigation [ J Implemented

Implementation O Implemented

Status:

Comments: L T
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation;

UI5100

02

12/17/98

SSA: East-West Drift

]

Location: Mpping Floor

|

‘Ersonnel are injured while riding on the elevated mapping cars during movement.

|

Personnel fall on mapping floor cars or are caught by passing conveyor or utility surfaces. ’

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
O E - Improbable

I - Catastrophic
O i - critical
. Ill - Marginat
O WV - Negiigible

A - Frequent
O 8- Probable O 1 - ciitical
@ c - occasional @ Marginal Medium
O D - Remote O IV - Negligible
O E - Improbable
Caonsequence Rating: Risk After:

Extremely Low

Underground Mapping of the ECRB, 18jung8, page4.

Appendix A

Page UI5100



DI: BAB000000-01717-0200-0004, Rev 02

- Mitigation Feature

Scenario Number:
Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

{ UI5120 | Mitigation Number: 1 |

lPersonneI are injured while riding on the elevated mapping cars during movement. |

During movement of the mapping floor all scientific/engineering personnel will be seated on
the utiiities side of one of the mapping floor cars without doors with fest and legs extending

into the rail deck well. Personnel will not sit adjacent to the 3-inch gaps between cars.

|Underr;round Mapping of the ECRB, 19jun98, page4. ]

lJSA developed. Covered in mapping floor JSA training.

O Design Feature
O Safety Device
O Warning Device
@ Frocedure

O Training

Mitigation Tracking

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O Impiemented

L ]
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Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5103

02

12/17/98

SSA:|East-West Drift

Location: !Mapping Floor

Personnel receive electrical shock(s) from defective electrical equipment that shorts/burns out
or from severed electrical wire/connectors.

Electrical equipment shorts or burns out while in use on the mapping floor.

Frequency Rating:

Consequence Rating:

| - Catastrophic

*Risk Before:

A - Frequent
O 8- Probable @ i - ciitical
®c. Occasional O il - Marginal Medium
O b - Remote O IV - Negligible
O E - improbable
Consequence Rating: Risk After:

Frequency Rating:

A - Frequent
O B - Probable
O C - Occasional
O D - Remote
. E - Improbable

! - Catastrophic
O 1l - critical
@ 11l - Marginal
O IV - Negligible

Extremely Low

Underground Mapping of the ECRB, 19jun98, page4.
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I

Mitigation Feature =

Scenario Number: | yis103 ] Mitigation Number: L1

Scenario: Personnel receive electrical shock{s) from defective electrical equipment that shorts/burns out
or from severed electrical wire/connectors.

Mitigation Feature: |4 electrical equipment used on the mapping floor shall be connected through a GFClI

receptacle.

Documentation: |Underground Mapping of the ECRB, 19jun98, page4.

Remarks: IJiA developed. Part of mapping floor training.

Mitigation type: O Design Feature
@ Safety Device
O Warning Device
O Procedure

OTraining
L o s i .',‘f'f'fifMitigatiOn' Tracking CREET R LR j
Mitigation @ not Implemented
Implementation O Implemented
Status:
Comments: L

Appendix A
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Lo T - Mitigation Feature =~ s

Scenario Number: | yis103 l Mitigation Number: | ]

Scenario: Personnel receive electrical shack(s) from defective electrical equipment that shorts/burns out
or from severed electrical wire/connectors.

Mitigation Feature: Electrical power boxes, equipment and power lines will only be activated when the mapping

floor is seated on the tunnel rails {creates an extensive metal to metal grounding to the tunnel

rail system).
Documentation: ,Underground Mapping of the ECRB, 19jun98, page4. ]
Remarks: JSA developed. Part of mapping floor training.

Mitigation type: O Design Feature
O Safety Device
O Warning Device
‘ Procedure

O Training

| S ~ “Mitigation Tracking = ]

Mitigation @ Not Implemented

Implementation O Implemented

Status:

Comments: I T
Appendix A
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L - .. - Mitigation Feature - ]
Scenario Number: | yis102 j Mitigation Number: LS —|
Scenario:

Personnel receive electrical shock(s) from defective electrical equipment that shorts/burns out
or from severed electrical wire/connectors.

ground cable and clamp to the tunnel grid wire.

Mitigation Feature: lﬁ\e mapping floor shall be grounded to the tunnel ground system (e.g., positively bonded by a

Documentation: L !

Remarks: I T

Mitigation type: O Design Feature
. Safety Device
O Warning Device
O Procedure

OTraining
fo T _ Mitigation Tracking .~ ]
Mitigation @ Not implemented
Implementation O Implemented
Status:
Comments: L
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. Scenario Description and Analysis

Approved

Scenario Number:
Revision Number:
Revision Date:

Scenario:

Cause, Failure, or
Hazardous Event:

Risk Assignment
Before Considering
Mitigations:

Risk Designation
After

Applying
Mitigations:

Related Scenarios:

Prevention
Mitigation
Documentation:

Ui5105

02

12,°7/98

SSA: lEast—West Drift

Location: Mpping Floor

]
|

Instzited electrical outlets/access panels in the wnnel and/or electrical connectors/cables are

dar:::ged when the mapping floor is moved.

]

Elecirical cables are left connected to tunnel utility outlets or panels when the mapping floor is

moved,

Frequency Rating:

Consequencs Rating:
I - Catastrophic

*Risk Before:

A - Frequent
O B - Probable O Il - Criticai
. C - Occasional . il - Mareinal Medium
O D - Remote O IV - Negi.gible
O E - Improbable
Caonsequence Rating: Risk After:

Frequency Rating:
A - Frequent
O B - Probable
O C - Occasional
. D - Remote
Q E - Improbable

| - Catastrophic
O - critical
. Il - Marginal
O v - Negiigible

Extremely Low
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- Mitigation Feature =

Scenario Number:

Scenario:

Mitigation Feature:

Documentation:
Remarks:

Mitigation type:

LUI5105 j Mitigation Number: IJ

Installed electrical outlets/access panels in the tunnel and/or electrical connectors/cables are
damaged when the mapping floor is moved.

Electrical power cables to the mapping floor will be dlsconnected and the cables stored prior
to raising the mapping floor.

L

[ | ]

O Design Feature
O Safety Device
O Warning Device
' Procedure

O Training

L

_Mitigation Tracking =~ = o]

Mitigation
Implementation
Status:

Comments:

. Not Implemented
O Implemented

Appendix A
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 Mitigation Feature

L

Scenario Number: l UIS105 , Mitigation Number: ,_2

Scenario: Installed electrical outlets/access panels in the tunnel and/or electricai connectors/cables are
damaged when the mapping floor is moved.

L]

Mitigation Feature: Upon cessation of scientific/survey work on the mapping floor in preparation for floor
movement, the mapping floor supervisor will verify that the electrical cables are disconnected

and stored.

S R I

Documentation: L

Rerﬁarks: L ]

Mitigation type: O Design Feature
O. Safety Device
O Warning Device
. Procedure

O Training
| IR Mitigation Tracking 5 N
Mitigation @ not Implemented
Implementation O Implemented
Status:

Comments: L ]
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Mitigation Feature =~~~ |

Scenario Number: | yis10s | Mitigation Number: L3 l

Scenario: Installed electrical outlets/access panels in the tunnel and/or electrical connectors/cables are
_ {damaged when the mapping floor is moved.

Mitigation Feature: |prior to movement, the train operator and/or brakeman will physically inspect the mapping
floor to verify that no utility (e.qg., electrical, compressed air hoses) connections have been left
attached to tunnel resources and that no equipment protrudes into utility or conveyor spaces

that could damage those systems, the mapping floor or personnel.

Documentation: I —|

Remarks: [ I

Mitigation type: O Design Feature
O Safety Device
O Warning Device
. Procedure

O Training

T Mitigation Tracking ]
Mitigation @ Not impiemented
Implementation O tmptemented
Status:
Comments: I
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