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EXECUTIVE SUMMARY 

The U.S. Department of Energy (DOE) Order 5480.28, Natural Phenomena Hazards 

Mitigation, requires that the contractors shall establish an implementation plan to structurally 

evaluate and upgrade existing structures, systems, and components. This plan should 

incorporate a prioritized schedule for the evaluation of existing structures, systems. and 
components because it is recognized that there are time, funding, and programmatic mission 

considerations that preclude near-term compliance for all assets. 

Revision 0 of the implementation plan for DOE Order 5480.28, WHC-SP-1175 

(WHC 1996), included a database of applicable assets and described the process by which the 

assets should be prioritized. This document describes the process used to complete the 

preliminary database, to prioritize the assets, and to categorize them as either acceptable, 

requiring further action, unacceptable, or as assets that should be exempted from the DOE 

Order 5480.28 requirements. Included as appendices are the results of this process. These 

appendices will be included in a subsequent revision of the implementation plan, which will 

be known as HNF-SP-1175, Revision 1, Fluor Daniel Hanford Implementation Plan for  DOE 
Order 5480.28, Natural Phenomena Hazards Mitigation. 

... 
111 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The policy of the U.S. Department of Energy (DOE) is to design, construct, and 
operate facilities so that onsite workers, the public, and the environment are protected from 
Natural Phenomena Hazards (NPH). The NPH are unexpected acts of nature that may pose 
a threat or danger to workers, the public, or to the environment. Examples of NPH at the 
Hanford Site are earthquakes, extreme winds (hurricane and tornado), snow, flooding, 
volcanic ashfall, and lightning strike. 

Fluor Daniel Hanford, Inc. is following a phased and graded approach program for 
compliance with DOE Order 5480.28, Natural Phenomena Hazards Mitigation. Activities 
are being accomplished in four phases. 

Mobilization. Development of NPH structural design criteria for new and existing 
facilities, as well as a strategy and plan for implementation 

Prioritization. Prioritization of existing facilities and issuance of an implementation 
plan required by DOE Order 5480.28. 

Evaluation. Evaluation of NPH vulnerability of existing facilities not known to be in 
compliance with DOE Order 5480.28; assurance that designs for new structures, 
systems, and components (SSCs) and modifications for existing facilities are in 
compliance 

Uwrade. Structural upgrade of non-compliant facilities, if necessary, when justified 
by a risk-benefit analysis. 

The activities and the level of depth, rigor, and thoroughness in accomplishing them 
are determined by applying a graded approach. The basis for the graded approach is the 
designation of facilities and structures into one of five performance categories based on safety 
function, mission, and cost. 

The release of implementation plan, WHC-SP-I 175 Revision 0, on September 26, 1996 
(WHC 1996), and a subsequent approval by the U S .  Department of Energy Richland 
Operations Office on November 19, 1996, marked completion of the mobilization phase. 
This document develops the process for the prioritization phase and is used in the 
development of the prioritized list of Project Hanford Management Contractors’ SSCs. That 
list is included in the appendices attached to this document. All the applicable Project 
Hanford Management Contractors’ (PHMCs) assets and their status of compliance with the 
requirements of DOE Order 5480.28 are listed in the appendices. 
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1.2 PRIORITIZATION PROCESS 

The process of prioritization identifies sites of greatest vulnerability to NPH effects and 
identifies existing buildings and structures of importance in terms of safety, mission, and 
cost. These important buildings and structures are then prioritized, based on their 
importance to safety [Le. performance category (PC), occupancy considerations, facility 
condition, and existing structural analysis]. 

Facilities with low NPH vulnerability because of inherent ruggedness or benign site 
conditions are eliminated from further consideration, and they are listed in Appendix A. 
Appendix B contains the list of those facilities and structures that satisfy an exemption 
criteria. The remaining facilities and structures are included in Appendix C. 

Appendix C lists the facilities and structures by priority, based on grading the 
parameters mentioned above. At the time this document was prepared, those assets for which 
only limited information was available are also included in Appendix C. These assets are 
designated PCy, and many are expected to be moved to the lists in Appendices A or B as 
information becomes available. 

The following sections describe the DOE Order 5480.28 NPH SSC Database and the 
process by which the appendices were developed using Access' software. 

' Trademark of the Microsoft Corporation. 

2 
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2.0 NATURAL PHENOMENA HAZARDS EVALUATION DATABASE 

The NPH survey sheets to compile the information necessary to perform the 
prioritization of the applicable SSCs were distributed to all PHMC facility managers. The 
process for compilation of this information is delineated in WHC-SP-1175, Rev. 0 
(WHC 1996). A preliminary DOE Order 5480.28 NPH SSC Database is included in 
WHC 1996. The database included in this document contains updated information that has 
been accumulated using the NPH survey form since the release of WHC-SP-1175, Rev. 0. 

Table 1 lists the structure and drivers of the NPH database fields that are included for 
each asset. The fields in the database are completed from the information gathered using the 
NPH survey sheets and from subsequent evaluations made based on the contents of the asset 
records. Figure 1 shows a copy of the NPH Prioritization Worksheet (survey form). 

3 



HNF-SD-GN-ER-507, REV 0 

Table 1. Facilities Natural Phenomena Hazard 
Compliance Database Structure. (2 Sheets) 

4 
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Table 1. Facilities Natural Phenomena Hazard 
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NO 
NO. 
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C d e  
CCdC 
CCdC 
CCdC 
rode 
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Date 
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COST IMPORTANCE 
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NTH EVALUATION 
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Wind hazard 
Volcanic ahfail hazard 
P l d  hazard 
L i  hazard 
Evaluation report numbcr 
Evaluation repon complete 
NFU qullifiadldeficiirnl 

BASELINE (hi1 w m p h c a )  
Exemption 
New facility stllfed 
NEW modification slalfcd 
Qualified by cvalulion 
Qualllied by upgrade 
Apprwed devkfion 
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Evabt im procedure 
Evaluation priori@ 
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Evaluation scheduled wmplefc 
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Upgmde scheduled complete 

h A  = Fedcml Emergency MaIqement Agoley 
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Src lla(5) 
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scc Ila(5) 
sse lla(s) 

ssc 10 
scc 10 
sec 10 
src 10 
scc 10 
Scc 10 
scc 10 
scc 10 

Scc w 
Scc lld(3) 
Sw lld(3) 
scc loa 
sec loa 
SLC 9b 

Scc l l m  
Scc lla(5) 
scc lla(5) 
sec l l a O  
Scc lla(5) 

O!hC, 
SOURCE OP DATA 

PacilitiesCORE 

WHC.SD-ON-ER-501 
WHC-SD-ON-ER-501 
WHC-SD-ON-ER-Xll 
WHC-SD-ON-ER-IX)I 
WHC-SD-ON-ER-501 

TBD = Io bc determined 
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ATC = Applied Tschnolagv Council 
sc-1 = S l f C I y  r!am 1 
SSCE = I I I I ICNT~~.  syysfcm. and componmI8 
SAR = safcly analy~k rtpori 
PCO = Performance categoly zsm 
NPH = mmral phcnomuu haza~da 

Conrads, T.J., Engineering Design and Evaluafiom, HNF-PR-000097 (Draft), Numatec Hanford Corporation, 
Richland, Washington. 

Tallman, A.M. 1996, Natural Phenomena Hazards, Hanford Sife, South Central, WHC-SD-GN-ER-501, 
Westingthouse Hanford Company, Richland, Washington. 
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Figure 1. Natural Phenomena Hazards Prioritization Worksheet. 

(1 11 WORKSHEET. STOP. 

ACCEPTABLE 
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Exempt 
Status 

EO* 
E l  1 
E8 

‘-1 182 265 41 352 545 111 1496 

Transition BWHC DESH DYN LMHC RFSH Totals 
Buildings 

182 46 2 57 545 28 860 
169 20 133 47 369 
44 14 115 
4 38 
2 5 9 

22 195 
13 55 

1 17 

BWHC - B!bcock & Wilcox Hanford Company 
DESH - DUKE Engineering Services 
DYN - Dyncorp 
LMHC - Lockheed Martin Hanford Corporation 
RFSH - RUST Federal Services of Hanford 

+EO - Non-Exempt 
El through E8 - are exempt categories taken from DOE’S management plan for the implementation of Executive 
Order 12941, Seismic Safety of Federally Owned or Leased Buildings 
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3.0 INHERENTLY RUGGED OR UNIMPORTANT STRUCTURES 
ARE LISTED IN APPENDIX A 

Appendix A is the Compliance Baseline for New and Existing Buildings and Structures 
Shown to be in Compliance with DOE Order 5480.28. 

Appendix A identifies those SSCs shown to be in compliance with requirements of 
DOE Order 5480.28. As discussed in WHC-SP-1175, Rev. 0 ( WHC 1996, Section 8.2), 
unimportant facilities are identified as PCO, and inherently rugged facilities are PCl  SSCs 
with a priority score less than 6. The process by which the priority score is derived is 
discussed in WHC-SP-1175 (WHC 1996, Section 5.0), Unimportant facilities designated as 
PCO must meet all of the following screening criteria: 

No hazardous materials 
No permanent occupants 
No present mission 
No intent to restore or replace. 

Using Access, the DOE Order 5480.28 NPH Evaluation database was queried to list 
all assets with PCO in the performance category field. The resulting list was then updated to 
replace the null value in the “HOW COMPLY” field, shown in Appendix A, to 
“Unimportant”. The database was then queried to list all PC1 assets with a priority score 
less than 6. The resulting list was then updated to replace the null value in the “HOW 
COMPLY” field to “Inh. Rugged”. An Access report was then designed to generate the 
hard copy of this information. Appendix A contains that report. The criteria used in the 
report query was to list all assets with either “Unimportant” or “Inh. Rugged” in the “HOW 
COMPLY” field of the NPH Evaluation database. 

At the end of the prioritization phase, Appendix A identifies only unimportant and 
inherently rugged SSCs that are eliminated from further consideration by Section 11 .a(5) of 
the DOE Order 5480.28. 

8 
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4.0 EXEMPTIONS ARE LISTED IN APPENDIX B 

Appendix B is the Compliance Baseline for Existing Buildings and Structures Where an 
Exemption or Deviation is Being Requested. 

Appendix B lists only facilities that are designated PC-1, that are exempt by Federal 
Emergency Management Agency (FEMA )criteria, for which a prioritization worksheet is 
submitted by the program manager or landlord, and that have a priority score greater than 5.  
Generally, facilities in Appendix B have low priority scores; consequently, they also have 
low evaluation priority. 

Exemptions are authorizations to exclude something from requirements. Deviations are 
authorizations to depart from particular requirements, and comply in a more appropriate, 
specified manner. Deviations are usually granted before-the-fact; when they are granted 
after-the-fact, they are often referred to as waivers. Exemptions and deviations are requested 
in accordance with Section 9 of DOE Order 5480.28, and must be approved in writing by 
DOE. 

The FEMA eliminates facilities meeting one or more of the nine exemption criteria 
from further consideration (see ICSSC RP-4 and Table 5-2 of FEMA-handbook ICSSC TR- 
17). During prioritization, four FEMA exemption criteria were found to be applicable to 
SSCs at the Hanford Site. Table 1 shows these applicable exemption criteria and the number 
of SSCs meeting the criteria and for which exemptions are being requested. For each SSC, 
the FEMA code justifying the exemption request is shown in the second column of 
Appendix B. 

None of the FEMA exemptions are applicable “for buildings which require a seismic 
performance objective beyond Substantial Life-Safety because of agency mission 
requirements” (ICSSC RP-4, Section 1.3). Consequently, at the Hanford Site the FEMA 
exemptions are not applicable to PC-2, PC-3 or PC-4 facilities. Assets with a Performance 
Category higher than PC-1 are considered essential and are designated Z1 in the 
ESSENTIAL field in the database. 

9 
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5.0 ASSETS REQUIRING FURTHER EVALUATION ARE 
LISTED IN APPENDM C 

Appendix C is the Compliance Baseline and Prioritized Schedule for Existing Buildings 
and Structures Requiring NPH Evaluation. 

At the end of the prioritization phase, Appendix C contains all existing assets not listed 
in Appendices A or B. These facilities are ranked by their priority score for those assets that 
had a completed worksheet, and followed by the assets where insufficient information for 
prioritization was available. 

The priority score is established by using the information returned with the worksheet. 
The four factors that form the basis of the prioritization are 

Performance Category 
Occupancy Considerations 
Facility Condition 
Existing Analysis. 

5.1 PERFORMANCE CATEGORIES 

DOE Order 5480.28 requires that, for the purposes of NPH design and evaluation, 
facilities/SSCs be placed in one of five performance categories. Performance categories are 
established for facilities/SSCs on the basis of their safety, mission, and cost significance. 
Performance categories are the basis for the graded approach used in this implementation 
plan, and are discussed in detail in WHC-1175, Rev.0 (WHC 1996). 

Performance categorization is considered appropriate for scaling the potential impact of 
an NPH event on an existing building or structure. Prioritization scores for the potential 
buildinglstructure hazard are assigned, based on the following performance categories. 

Performance 
CatePory 

PC4 
PC3 
PC2 
PC 1 
PCO 

Score 
10 

5.2 OCCUPANT CONSIDERATIONS 

The higher performance categories (PC4, PC3, and PC2) are mostly concerned with 
the risks to the offsite population and to onsite personnel. For example, PUREX would 

10 



HNF-SD-GN-ER-507, REV 0 

probably be designated as a PC3 building; whereas an office building is typically designated 
as a PC1 structure. Occupancy considerations in this prioritization process emphasize the 
life safety of workers, visitors, and possibly other occupants of a building. 

The occupancy loading of a building is representative of the relative risk to building 
occupants because of structural failure or collapse during or after a NPH event. Occupancy 
is defined as the number of people continuously occupying the building for more than 2 
hours. 

Prioritization scores are assigned based on the maximum allowed building 
occupancy, N. That is, the sum of the normal shift staff plus visitors in conference rooms, 
auditoriums, etc. 

Occupancv N 
N > 100 

10 2 N 100 
l < N  < 10 

0 

Score 
10 
5 
I 
0 

5.3 FACILITY CONDITION 

Facility condition encompasses the design capacity of the facility for NPH loads and 
any degradation of the structure or the foundation that may have reduced that capacity. 
Buildings and structures normally deteriorate with age or are modified to accommodate a 
new mission. The rate of deterioration is a function of the maintenance program and any 
unusual historical structural incidents such as accidents, restorations, and modifications. 
With nominal maintenance and no major structural incident, and for the purpose of 
prioritization for NPH evaluation, the facility can be assumed to deteriorate as follows. 

First 5 vears. Facility condition should be considered like new. 

Age 6-10 wars. Facility condition should be considered good. 

Aee 11-25 vears. Facility condition should be considered marginal. 

After 25 vears. Facility condition should be considered poor. 

If the facility has experienced a serious structural accident or major modification, the 
above deterioration schedule may not be conservative. In this case, a field walkdown to 
determine the facility condition is indicated. A widely recognized methodology has been 
developed by the Applied Technology Council (ATC) and endorsed by FEMA. This 
approach is set forth in ATC 1988. 

The procedure is a ranking process to develop the relative capacity of structures to 
prioritize their detailed evaluation or to determine if detailed evaluation is even necessary. A 

11 
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primary evaluation criteria under this methodology is based on the type of structure. The 
ATC-21 (ATC 1988) identifies 12 building categories and the relative seismic resistance of 
each type. 

The historical performance of these classifications of structures is known and includes 
assessment of degradation mechanisms such as rusting of structural steel frames, mortar 
degradation in masonry structures, wood rot, etc. This methodology assigns a rating based 
on the sum of values assigned to evaluation attributes. The higher the ATC rating, the 
greater the inherent seismic and other NPH resistance. 

Prioritization scores for the facility condition are assigned, based on facility age when 
there has been no serious structural accident. If there has been a serious structural accident, 
then the prioritization score should be based on the ATC-21 ratings. If that is not feasible, a 
prioritization score of 10 should be assigned. The schedule for scoring follows. 

Facility ATC-21 Facility 
Age (vears) Rating Condition Score 

> 25 < O  Poor 10 
25-1 1 0-3 Marginal 5 
10- 6 > 3  Good 1 

< 5  Like new 0 

5.4 EXISTING ANALYSIS 

The methodology of NPH evaluation, especially for seismic loads, has evolved 
significantly over the past 20 years. Consequently, the quality of an evaluation of a 
structure’s capability to adequately resist NPH loads is largely a function of its age. Other 
important quality considerations are whether the evaluation uses the correct NPH criteria and 
codes and has been or can be verified. A four-tier classification is used to describe the 
quality of NPH structural documentation. 

Poor. Documentation has not been found or is older than 20 years. The 20- 
year-old analysis restriction is based on the issue of the 1976 Uniform Building 
Code (UBC) where unified seismic analysis methodology was promulgated. 

Marginal. Documentation exists and is dated after 1976. Such analyses may or 
may not comply with NPH requirements found in UCRL-15910. 

Verified. Documentation exists, was performed after 1990, and has been 
verified by external review. UCRL-15910, issued June 1990, contained the 
mandatory NPH methodology and a graded approach upon which DOE Order 
5480.28 is built. These quality evaluations approach compliance with NPH 
requirements of UCRL-15910. 

12 
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Acceptable. Documentation exists and is supported by retrievable, verifiable 
calculations that comply with NPH requirements in UCRL-15910. Such an 
evaluation was performed to currently acceptable methods, acceptable NPH 
levels (current seismic response spectra, ANSI or equivalent wind speeds, etc.), 
and consensus codes (ASME, AISC, ACI, etc.). 

Care should be taken that the entire structure and foundation have been adequately 
evaluated. Where several NPH structural and geotechnical reports exist, the documentation 
classification should reflect the quality of the least adequate of the necessary evaluations. 

The condition of documentation is important mainly for the higher performance 
categories, PC4, PC3, and PC2. External review (e.g., DOE, Defense Nuclear Facility 
Safety Board) of NPH designs and evaluations is typically performed only on the higher 
performance category facilities and SSCs. On the other hand, analyses for PCl facilities and 
SSCs can be assumed as acceptable, based on the completion of construction in accordance 
with the UBC. 

Prioritization scores for existing analyses are assigned based on the quality of 
documentation and on the performance category as follows. 

Documentation 
QJ&y pc3.4 pc2 pcI 
Poor 10 5 0 
Marginal 5 3 0 
Verified 1 1 0 
Acceptable 0 0 0 

Appendix C contains those facilities where compliance has not been determined for the 
following conditions. 

Facility records exist in the database for which there is no matching prioritization 
worksheet. These records were in the various predecessor Hanford Site 
databases that were compiled to form the present NPH Compliance Database. 
The unconfirmed assets are believed to include such things as abandoned or 
demolished buildings, aborted projects, duplicate entries, items transferred to 
other contractors, and facilities for which the responsible contractor has not 
submitted a prioritization worksheet. 

Data may not be readily available to complete the prioritization worksheet. For 
example the age of the facility, the building code used, or the existing NPH 
analysis may not be available to the field. 

Prioritization is a screening process and several of the worksheet entries are 
subjective. Importance to program, number of visitors, facility condition and 
completeness of existing NPH analysis are examples of subjective data. 
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APPENDIX A 

COMPLIANCE BASELINE FOR NEW AND EXISTING 
BUILDINGS AND STRUCTURES IN COMPLIANCE 

WITH DOE ORDER 5480.28 
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APPENDIX A. COMPLIANCE BASELINE FOR NEW AND EXISTING BUILDINGS AND STRUCTURES IN COMPLIANCE 
WITH DOE ORDER 5480.28. TOTAL ASSETS = 326 
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APPENDIX B 

COMPLIANCE BASELINE FOR EXISTING BUILDINGS AND STRUCTURES 
WHERE AN EXEMPTION OR DEVIATION IS BEING REQUESTED 
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Appendix B. Compliance Baseline For Existing Buildings and Structures Where An Exemption or Deviation is Being Requested. 
Total Assets = 310 
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APPENDIX C 

COMPLIANCE BASELINE AND PRIORITIZATION SCHEDULE FOR 
EXISTING BUILDINGS AND STRUCTURES REQUIRING 

NATURAL PHENOMENA HAZARDS MITIGATION 
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