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Purpose of the white paper: Energy Northwest New Nuclear, LLC. (ENNN) stated that the 
purpose of this white paper is to provide ENNN’s basis for using existing historical geologic and 
geotechnical analyses for the proposed ENNN Construction Permit Application (CPA) for the 
Cascade Advanced Energy Facility (Cascade). The historical analyses referenced in this white 
paper were originally developed for the Columbia Generating Station (Columbia) operating 
license and the construction permits for Washington Nuclear Projects No. 1 (WNP-1) and No. 4 
(WNP-4, collectively WNP-1/4) that are adjacent to Columbia in southeastern Washington State. 
All four projects are within the Department of Energy’s (DOE) Hanford Site on land that Energy 
Northwest leases from the DOE. The historical analyses also include post-Fukushima 
reevaluations of Columbia’s seismic hazard. This paper does not address volcanic hazards. 
 
Action Requested: ENNN requested that the U.S. Nuclear Regulatory Commission (NRC) staff 
review the subject white paper and provide feedback on ENNN’s evaluation of the acceptability 
of applying the historical information mentioned to the geologic and geotechnical evaluations 
necessary for the proposed Cascade license application. 
 

FEEDBACK AND OBSERVATIONS 
 
Background: 
 
The NRC staff reviewed Energy Northwest New Nuclear LLC’s (ENNN) white paper, dated 
January 12, 2026, titled “Acceptability of Historical Information – Geotechnical.” The historical 
analyses were developed in support of the operating license for Columbia Generating Station 
(CGS), and the construction permits for WNP-1/4. The proposed Cascade site is approximately 
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one mile east of CGS. The white paper describes ENNN’s approach for determining the 
applicability of historical information to characterize the geotechnical and seismic hazard for the 
Cascade site, which is planned to site up to twelve Xe-100 small modular reactors adjacent to 
CGS and WNP-1/4.  
 
Specifically, ENNN evaluated whether historical geotechnical and seismic analyses from CGS 
and WNP‑1/4 are applicable to the proposed Cascade site. ENNN indicated that historical 
investigations confirm uniformity of these formations across the Hanford Site. Seismic hazard 
considerations for the Cascade site include probabilistic seismic hazard analyses (PSHA) and 
site response to determine a site-specific ground motion response spectrum (GMRS). CGS 
performed a post-Fukushima seismic reevaluation, using a SSHAC Level 3 PSHA (PNNL, 
2014), as well as a site response analysis, which resulted in several GMRS updates for the 
GCS site; the most recent GMRS is referred to as the Wood GMRS curve (Wood, 2019). For the 
Cascade site, ENNN plans to use the Wood GMRS curve as a starting point and perform 
sensitivity studies to assess the impact of updated seismic hazard information and site response 
approaches. In addition, ENNN plans to perform Microtremor Array Measurement and Multi-
Channel Analysis of Surface Waves (MAM/MASW) surveys at the Cascade site to obtain 
additional shear-wave velocity (VS) profiles specific to the project site. According to ENNN, and 
updated GMRS suitable for preliminary design will include any significant updates. ENNN also 
plans to conduct confirmatory site-specific investigations (e.g., borings and laboratory tests) and 
report results during the Operating License Application (OLA) stage. 
 
Applicability of Historical Data: 
 
ENNN evaluated the applicability of historical geotechnical, geology, and seismology information 

for CGS and WNP-1/4 to the proposed Cascade site using six criteria: 

1. Regulatory changes 
2. Analysis methodology 
3. Scope of analysis 
4. Site changes 
5. Quality assurance 
6. Copy of record 

 
ENNN provided technical bases supporting the use of historical analysis despite differences 
identified for some of the evaluative criteria. A “yes” response for each criterion confirmed that 
the historical analyses are applicable. For criteria where the response was “no, but justified,” 
ENNN provided technical bases supporting the use of the historical analysis despite differences.  
 
Based on the acceptability evaluation for the vibratory ground motion and geotechnical 
analyses, ENNN concluded that the historical analyses performed during the original licensing 
phase for Columbia and WNP- 1/4 and the post-Fukushima reevaluations for CGS are valid for 
the proposed site. ENNN plans to document in the Cascade Preliminary Safety Analysis Report 
(PSAR) specific justifications for using historical analyses along with planned actions to confirm 
the historical analyses being applied to Cascade site. 
 
The NRC Staff’s Review and Observations: 
 
The NRC External Hazards Branch (EXHB) and the Structural, Civil, Geotech Engineering 
Branch (ESEB) staff reviewed the ENNN white paper to determine the applicability of historical 
information to characterize geotechnical hazards for the proposed site. The review considered 
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ENNN’s justification that these historical evaluations are applicable due to the uniformity of 
subsurface stratigraphy across the Hanford Site, as shown by cross-sections, and lithologic 
comparisons. The staff also examined ENNN’s plan to supplement historical data with non-
invasive MAM/MASW surveys and future site-specific borings and laboratory tests, which will be 
documented in the PSAR and in the Final Safety Analysis Report (FSAR), respectively. 
 
Upon completion of the review, the NRC staff shares the following observations:  
 

• The NRC staff reviewed geotechnical information near the Cascade footprint, including 

referenced historical borehole locations and stratigraphic cross-sections. The Cascade 

site’s proximity to CGS and WNP-1/4 and similar stratigraphy supports the applicability 

of historical subsurface properties datasets for CPA planning. Regional profiles, adjacent 

boreholes, cross-sections and 3D coordinates provide a reasonable basis for evaluating 

and documenting subsurface uniformity and spatial continuity; historical data from 

borings north and east of the site, if available, could further constrain stratigraphy. 

 

• The NRC staff considers ENNN’s proposed approach reasonable: using historical 

geotechnical data from nearby sites as the primary basis for preliminary stability 

analyses at the Construction Permit (CP) stage, supplemented by new seismic 

MAM/MASW surveys, settlement records, and large-scale load tests. In alignment with 

ENNN’s plans described in the white paper, the staff recommends that the PSAR 

document demonstration of spatial continuity of subsurface formations using historical 

data from adjacent sites and regional stratigraphy, documentation of conservative 

bounding parameters for geotechnical properties along with methodologies and 

assumptions applied in preliminary stability evaluations (e.g., bearing capacity and 

settlement), and affirming the plan to conduct confirmatory site-specific geotechnical 

investigations, including borings and laboratory tests, prior to construction of safety-

related structures.  

 

• There are notable geologic differences between the CGS and Cascade sites as shown 

in Figure 6. Although the existing geologic characterization information is suitable to 

provide context for the Cascade site geology, site-specific investigations may be needed 

to confirm the geologic conditions at the Cascade location. Furthermore, characterization 

of site geology (e.g., borehole logs) at the Cascade location would provide valuable 

ground truthing for the planned surface-wave MASW/MAM surveys and subsequent VS 

profile development. 

 

• It is the NRC staff’s understanding that any updates to the Wood 2019 GMRS (based on 

ENNN’s assessments summarized in the following two bullets) will be submitted as part 

of the CP application: 

 

o The use of the Hanford site-wide SSHAC Level 3 PSHA for the CGS location is 

appropriate given the proximity to the Cascade site. Furthermore, ENNN’s plan to 

evaluate the impact of post-2014 seismic source and ground motion model-
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related information on the PSHA results and assess the impact on the Wood 

GMRS curve is an acceptable strategy. 

 

o The site response analysis performed to develop the Wood GMRS curve utilized 

VS data from CGS and WNP‑1/4; ENNN’s plan to assess the impact of new VS 

data from MAM/MASW surveys that include the Cascade site footprint, as well as 

updated site response approaches documented in RIL 2021‑15 (ML21323A056), 

is generally acceptable. Although the cross-section in Figure 6 indicates a thicker 

Hanford Formation at Cascade, the planned MAM/MASW surveys will hopefully 

allow ENNN to capture these (and any other) differences and assess the impact 

on site response and the resulting GMRS. The NRC staff notes that the use of 

multiple VS measurement methods (i.e., combined surface-wave and borehole 

methods) can provide increased confidence in the resulting VS profiles. 

 

• The provision of existing and new VS, and other supporting documentation (e.g., the 

Wood (2019) seismic hazard analysis report, TM-2143 (EN, 2005) geotechnical 

investigation report, historical boring logs from nearby sites) in the electronic reading 

room will facilitate the NRC staff’s review. 

 
Note: The observations reflected in this document do not contain any regulatory commitment or 

final regulatory decision of the NRC staff. 
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