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The 1990 Presidential Executive Order 12699 – Seismic Safety of Federal and Federally Assisted or Regulated New Building Construction signed into law by President George Bush on January 5, 1990 and published in the Federal Register on January 9, 1990 required the use of Industry Standards for the detailed investigation of the seismic hazard at LANL including the proposed CMRR-NF as follows: 
From Section 1: Requirements for Earthquake Safety of New Federal Buildings.
Each Federal agency responsible for the design and construction of each new Federal building shall ensure that the building is designed and constructed in accord with appropriate seismic design and construction standards. This requirement pertains to all building projects for which development of detailed plans and specifications is initiated subsequent to the issuance of the order. Seismic design and construction standards shall be adopted for agency use in accord with sections 3(a) and 4(a) of this order.
From Section 3(a): 

Sec. 3. Concurrent Requirements. (a) In accord with Office of Management and Budget Circular A - 119 of January 17, 1980, entitled ``Federal Participation in the Development and Use of Voluntary Standards,'' nationally recognized private sector standards and practices shall be used for the purposes identified in sections 1 and 2 above unless the responsible agency finds that none is available that meets its requirements. The actions ordered herein shall consider the seismic hazards in various areas of the country to be as shown in the most recent edition of the American National Standards Institute Standards A58, Minimum Design Loans [sic loads] for Buildings and Other Structures, or subsequent maps adopted for Federal use in accord with this order [Emphasis Supplied].
The DOE 2011 draft and final CMRR-NF SEIS did not provide the public with important information on the many deficiencies and omissions in the assessment of the seismic hazard for the proposed CMRR-NF.  

A very serious omission is that the DOE 2011draft and final CMRR SEIS did not inform the public that the design basis earthquake (DBE) used for the engineering design of the proposed CMRR-NF must be in compliance with the following four industry standards:

1. American Society of Civil Engineers (ASCE) Industry Standard ASCE/SEI 43-05 – Seismic Design Criteria for Structures, Systems, and Components in Nuclear Facilities, Approved in 2005.
2. American Nuclear Society (ANS) Industry Standard ANSI/ANS-2.26-2004 – American National Standard Categorization of Nuclear Facility Structures, Systems, and Components for Seismic Design, Approved December 2, 2004 (Reaffirmed May 27, 2010)
3. ANS Industry Standard ANSI/ANS-2.27-2008 – American National Standard Criteria for Investigations of Nuclear Facility Sites for Seismic Hazard Assessments – Approved July 31, 2008 
4. ANS Industry Standard ANSI/ANS-2.29-2008 – American National Standard

Probabilistic Seismic Hazards Analysis– Approved July 31, 2008 
The DOE issued Orders and Standards that required compliance with the Presidential Executive Order 12699 for use of the American Nuclear Society Industry Standards for detailed investigations of the seismic hazard at LANL as follows: 
From the 1995 DOE Order 420.1B (Change 1; 04-19-10):

CHAPTER IV. NATURAL PHENOMENA HAZARDS MITIGATION

1. OBJECTIVES. To establish requirements for DOE facility design, construction, and operations that protect the public, workers, and the environment from the impact of all NPH events (e.g., earthquake, wind, flood, and lightning).

2. APPLICABILITY. Requirements in this chapter apply to all DOE facilities and sites.    To the extent that design, construction, operation, or decommissioning responsibilities for DOE facilities and sites are assigned to DOE contractors, the cognizant DOE elements must ensure that the requirements for this chapter are implemented.

3. REQUIREMENTS. DOE facilities and operations must be analyzed to ensure that SSCs [Structures, Systems and Components] and personnel will be able to perform their intended safety functions effectively under the effects of NPH. Where no specific requirements are identified, model building codes or national consensus industry standards must be used consistent with the intended SSC

functions [Emphasis Supplied].
Comment:  In fact, DOE Standard 1189-2008 and the new DOE Standard 1020-2011 require DOE and LANL Contractors to use the three NAS Industry Standards and the ASCE Industry Standard listed above for the characterization of the seismic hazard at LANL for the determination of the design basis earthquake (DBE) that is used for the engineering design of the proposed CMRR-NF.

Nevertheless, because of many errors and omissions, the characterization of the seismic hazard for the proposed CMRR-NF does not meet the requirements in the NAS Industry Standard ANSI/ANS-2.27-2008 – American National Standard Criteria for Investigations of Nuclear Facility Sites for Seismic Hazard Assessments – Approved July 31, 2008,  There are many reasons the assessment of the seismic hazard is deficient. Some of the reasons are described below (also, see our November 9, 2011 Fact Sheet).
DOE-STD-1189-2008 – INTEGRATION OF SAFETY INTO THE DESIGN PROCESS – 
Approved March 2008. From page iii:
This Standard provides the Department’s expectations for incorporating safety into the design process for new or major modifications to DOE Hazard Category 1, 2, and 3 nuclear facilities, the intended purpose of which involves the handling of hazardous materials, both radiological and chemical, in a way that provides adequate protection for the public, workers, and the environment. The Standard describes the Safety-in-Design philosophies to be used with the project management requirements of DOE Order (O) 413.3A, Change (Chg) 1, Program and Project Management for the Acquisition of Capital Assets, and incorporates the facility safety criteria in DOE O 420.1B, Facility Safety, as a key foundation for Safety-in-Design determinations [Emphasis Supplied].
Comment: The above statement in DOE Standard 1189-2008 incorporates the requirement in DOE Order 420.1B for the seismic hazards characterization at the proposed CMRR-NF to be based on the four above listed Industry Standards. From Appendix A.1 in DOE Standard 1189-2008:
A.1 Seismic Design Basis. 
This section specifies how to apply two recently published national standards for seismic design of DOE non-reactor nuclear facilities. The standards were developed at the initiative of DOE and provide methods, guidelines, requirements, and criteria for the seismic design of SSCs [Emphasis Supplied]. The standards are as follows:
• ANSI/ANS 2.26-2004, Categorization of Nuclear Facility Structures,

Systems and Components for Seismic Design; and

• ASCE/SEI 43-05, Seismic Design Criteria for Structures, Systems, and

Components in Nuclear Facilities.

These national standards were developed by the American Nuclear Society (ANS)

and the American Society of Civil Engineers (ASCE). The standards working

groups that developed these standards included DOE, the Nuclear Regulatory

Commission (NRC), the Defense Nuclear Facility Safety Board (DNFSB), and

industrial representation [Emphasis Supplied]. To a large degree, these national standards are based on DOE experience with application of seismic requirements in the following DOE natural phenomena hazards (NPH) standards:

• DOE-STD-1020-2002, Natural Phenomena Hazards Design and

Evaluation Criteria for Department of Energy Facilities; and

• DOE-STD-1021-93, Natural Phenomena Hazards Performance

Categorization Criteria for Structures, Systems, and Components.
Comment: Appendix A.1 in DOE Standard 1189-2008 documents that the four seismic industry standards listed at the beginning of this report were initiated by DOE and DOE  and the DNFSB provided staff for the working groups that developed the four standards.  In fact, several of the staff in the working groups for the three ANS seismic industry standards are key staff for the assessment of the seismic hazard at LANL.  Nevertheless, the characterization of the seismic hazard at the proposed CMRR-NF does not meet the requirements in the ANS Industry Standards.  The key staff involved with the ANS Standards are listed below.

New DOE Standard 1020-2011 – Natural Phenomena Hazards Analysis and Design Criteria for DOE Facilities – Scheduled for Approval in 2011. 
From page iv in DOE Standard 1020-2011:
Throughout this standard, the word “shall" denotes actions that are required to comply with this standard. The word "should" is used to indicate recommended practices. The use of "may" with reference to application of a procedure or method indicates that the use of the procedure or method is optional.[Emphasis Supplied].
From page 9 –  Section 3.3 Site Characterization 
3.3.1 For SDC-3 through SDC-5 SSCs, site characterization for determining the data necessary for performing a site-specific Probabilistic Seismic Hazard Assessment (PSHA) shall be performed following the requirements given in ANSI/ANS-2.27-2008.
Some examples of requirements in ANSI/ANS-2.27-2008 – American National Standard Criteria for Investigations of Nuclear Facility Sites for Seismic Hazard Assessments – Approved July 31, 2008: 
Fault location:  Quaternary fault traces shall be defined, and locations shall be shown in map view with sufficient detail to determine source-to-site distance.  In the case of concealed or blind faults, the location of the most shallow extent of the fault shall be indicated on the fault maps [Emphasis Supplied] (p. 10).

The potential for surface fault rupture and associated deformation shall be determined.  This assessment shall include the evaluation of both primary faults that reach the ground surface as well as secondary ground deformation (e.g., faulting, folding, tilting, warping, etc.) related to concealed or blind faults that do not reach the ground surface [Emphasis Supplied].The investigation of a site and its vicinity for surface faulting shall include the following:

(1)  examination for potential Quaternary surface faults at the site or for Quaternary faults that trend toward the site [e.g., Guaje Mountain Fault];

(2)  evaluation of the activity and origin of any Quaternary faults detected at the site or in the site vicinity that trend toward the site and the history of their displacement by the use of appropriate and accepted techniques and methods;

(3)  evaluation of the width of the Quaternary fault zone, including areas of possible secondary ground deformation (p.15).

Quaternary faults were active from 1.8 million years ago to the present and include all faults in the Bandelier Tuff over a large region. Figure 1 is the map of the active faults at land surface that was used to assess the seismic hazard at the proposed CMRR-NF.  Comparison of Figure 1 with Figure 2 shows that (1) the active buried Quaternary faults located close to the NF were not included in the seismic hazard assessment and (2) the active north-south buried Quaternary fault located 2,000 ft east of the NF was not included in the seismic hazard assessment.

The DOE 2011 final SEIS admits that the detailed field mapping of Quaternary faults required by ANS Standard ANSI/ANS-2.27-2008 has not been performed for accurate knowledge of the distance from the proposed CMRR-NF to the key GM Fault as follows: 
Detailed geologic mapping of the area between the mapped southern termination  of the Guaje Mountain Fault and the northern side of Los Alamos Canyon [a north-south distance greater than 6,300 ft] has not yet been undertaken (DOE Response to Comment 315-5).

Comment: Despite the above admission of the very serious omission of detailed field mapping for location of the key GM Fault, the DOE final SEIS misrepresents the GM Fault to terminate at a distance 2 ½ miles north of the proposed CMRR-NF. In fact, the large zone of intense fractures immediately west of the proposed CMRR-NF on Figure 2 is evidence of ground shaking from the close location of the active buried GM Fault. 
The DOE 2011 draft CMRR-NF SEIS admits another very serious omission that large regions at LANL have not been mapped for seismic hazards:

Large eastern and southern areas of LANL have not yet been mapped in detail for seismic hazards (p. 3-22).  

Comment: The detailed mapping of the seismic hazard over all of LANL and in fact over a 40 km [24 mile] radius surrounding the proposed CMRR-NF is required by Presidential Executive Order 12699 as implemented by DOE Standard 1020-2011 re: ANSI/ANS-2.27-2008.  The required field investigations have not been performed. 

The greater than $400 million badly flawed engineering design of the proposed CMRR-NF is proceeding without the detailed field investigations required by the two ANS Standards ANSI/ANS-2.27-2008 Criteria for Investigations of Nuclear Facility Sites for Seismic Hazard Assessments and ANSI/ANS-2.29-2008 probabilistic seismic hazards analysis. This is a very serious issue because three persons with close involvement with the seismic hazard at the proposed CMRR-NF had direct involvement with the requirements in the ANS Standards. 

(1) Jeff Kimball, the lead DNFSB technical advocate for the proposed CMRR-NF served on the Working Group of the ANS Standards Committee for the two PSHA standards. We have a concern that it was a conflict of interest for Jeff Kimball to represent the DNFSB on the seismic hazard at the proposed CMRR-NF because of his previous career as an employee of DOE where he represented DOE interests in the Nuclear Regulatory Commission (NRC) Guidance Report Recommendations for Probabilistic Seismic Hazard Analysis: Guidance on Uncertainty and Use of Experts - NUREG/CR-6372.
(2) Ivan Wong, the Vice President and Manager of the Seismic Hazards Group of the Lead LANL Contractor URS Corporation, served on the ANS Working Group for ANSI/ANS-2.29-2008.  Ivan Wong was also the lead author on the LANL 1995, 2007, and 2009 PSHA Reports and continues to work in that capacity.  We have a concern that it was a conflict of interest for URS Vice President Ivan Wong to hold the lead role on the LANL PSHA and specifically the lead role on the assessment of the seismic hazard for the proposed $6 Billon CMRR-NF because of profit interests on a personal and corporate basis. 
(3) Carl Costantino is an individual on the LANL PSHA Confirmatory Studies Steering Committee (CSSC) and praised by DOE as an International Seismic Hazards Expert. Carl Constantino served on the ANS Working Group for the two ANS Standards. He also was a member of the ANS Nuclear Facilities Siting Committee that provided guidance on the preparation of the two ANS Standards ANSI/ANS-2.27-2008 and ANSI/ANS-2.29-2008. We have a concern that it was a conflict of interest for Carl Costantino to be on the LANL PSHA CSSC because he participated and profitted in a subcontract under URS Corp to prepare a report to LANL entitled, Re-examination of the Vertical Probabilistic Hazard at Los Alamos National Laboratory by Ivan Wong, Walter Silva, and Carl J. Costantino and dated March 16, 2009.
It was unconscionable for the above named persons to not take the necessary measures for a PSHA that is in compliance with the Presidential Executive Orders and DOE Orders and Standards that require PSHA to meet the requirements in the ANS Industry Standards. We estimate that the detailed field investigations required by the ANS Standards with data interpretation and report preparation of a scientifically correct PSHA will require between ten and twenty years if Congress provides the required funding.  We recommend for Congress to hold a hearing to review the “flimsy” actions taken by DOE, Los Alamos National Security and subcontractors, the DOE Continuing Studies Steering Committee and the DNFSB concerning the many miss-steps on the assessment of the seismic hazard for the proposed CMRR-NF; the exorbitant high cost without providing safety to workers and the public.
As explained herein, despite the revisions to the draft SEIS, the Final SEIS completely fails to provide an accurate, complete or legally adequate analysis as is required by the National Environmental Policy Act (NEPA).  The DOE August 2011 CMRR final SEIS is incomplete, insufficient and misrepresents the seismic information for design basis earthquake and is therefore arbitrary, capricious and an abuse of agency discretion.

Further, new information indicates that DOE was aware that it was changing its seismic hazard standards, which were not referenced in the draft or final SEIS for the CMRR-NF documents.  The result of implementation of DOE-STD-1020-2011 Natural Phenomena Hazard Analysis and Design Criteria for DOE Facilities will be substantial increases for design and construction costs for the proposed CMRR-NF in order to address the new seismic hazard requirements.  

NEPA also requires that “if a draft statement is so inadequate as to preclude meaningful analysis, the agency shall prepare and circulate a revised draft of the appropriate portion.”  40 CFR 1502.9(a).  The omission of DOE-STD-1020-2011 requires the preparation of a new draft CMRR-NF EIS.  

As noted in our July 5, 2011 comments:

“Because the seismic issues impact each and every aspect of the proposal to construct and operate a CMRR-NF – and the fact that the DOE 2011 draft SEIS does not analyze for a minimum magnitude 8.0 earthquake, we urge DOE to retract the DOE 2011 draft SEIS.  DOE must prepare and circulate a new revised draft environmental impact statement for public review and comment.”  DOE 2011 final SEIS, Comment Response Document, p. 3-611.

It is time for DOE to address the seismic hazard issues for the proposed CMRR-NF so that the engineering design complies with Presidential Executive Order 12866, ,the new DOE-STD-1020-2011 (based on ANSI/ANS and ASCE/SEI standards) and NUREG/CR-6372, among other requirements.  So far approximately $400 million has been spent on design without accurate knowledge of the seismic hazard based on field investigations, as recommended by seismic experts in the 1995, 2007 and 2009 Probabilistic Seismic Hazard Analysis (PSHA) Reports for LANL.

Figure 1.  Mapped Faults with vertical displacements near land surface in the Los Alamos National Laboratory area.  Source:  Figure 3-5 in the DOE 2011 Supplemental Environmental Impact Statement (SEIS) for locating the proposed CMRR-NF at LANL TA-55.   Note: the buried active faults located close to the proposed CMRR-NF are not displayed on the map and were not included in the seismic hazard analysis for the proposed CMRR-NF.  See Figure 3.
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Figure 2.   Map in 2004 LANL Report by Wohletz showing the inferred locations of the north-south trending buried active faults 800 ft west and 2,000 ft east of the proposed CMRR-NF.  Source: Figure 14 in Wohletz, 2004 (LANL Report No. LA-UR-04-8337).

- The north-south trending fault 800 ft west of the proposed CMRR-NF is the inferred location of the buried active Guaje Mountain (GM) Fault. The mapped surface exposures of the GM Fault 2 ½ miles north of the proposed CMRR-NF are displayed on Figure 2.

-The north-south trending fault zone 2,000 ft east of the proposed CMRR-NF is the inferred location of the buried active Sawyer Canyon (SC) Fault.  See Figure 1.  The close locations of the buried active GM and SC faults were not considered in the engineering design for the proposed CMRR-NF for storage of six metric tons (13,228 pounds) of plutonium.   
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