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SYNOPSIS 

This report documents the results from following the Plume Exposure Pathway Emergency Planning Zone 
(EPZ) Sizing Methodology for the Long Mott Generating Station. The results of this preliminary analysis 
show that the dose consequences of events associated with Long Mott Generating Station meet the 
criteria established within the PEP EPZ Sizing Methodology and demonstrates the boundary of the EPZ 
can be set at the exclusion area boundary (EAB) of 400m. 
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rem Roentgen equivalent man 
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Glossary 

Phrase Definition Source 

Anticipated 
Operational 
Occurrence 

Anticipated event sequences expected to occur one or more times during the life 
of a nuclear power plant, which may include one or more reactor modules. Event 
sequences with mean frequencies of 1×10-2/plant-year and greater are classified 
as AOOs. AOOs take into account the expected response of all SSCs within the 
plant, regardless of safety classification. 

LMP (NEI 18-04) 

Beyond Design Basis 
Event 

Rare event sequences that are not expected to occur in the life of a nuclear power 
plant, which may include one or more reactor modules, but are less likely than a 
DBE. Event sequences with frequencies of 5×10-7/plant-year to 1×10-4/plant -
year are classified as BDBEs. BDBEs take into account the expected response of 
all SSCs within the plant regardless of safety classification. 

LMP (NEI 18-04) 

Defense-in-Depth An approach to designing and operating nuclear facilities that prevents and 
mitigates accidents that release radiation or hazardous materials. The key is 
creating multiple independent and redundant layers of defense to compensate for 
potential human and mechanical failures so that no single layer, no matter how 
robust, is exclusively relied upon. Defense-in-depth includes the use of access 
controls, physical barriers, redundant and diverse key safety functions, and 
emergency response measures. 

NRC Glossary 

Design Basis 
Accident 

Postulated accidents that are used to set design criteria and performance 
objectives for the design of Safety-Related SSCs. DBAs are derived from DBEs 
based on the capabilities and reliabilities of Safety-Related SSCs needed to 
mitigate and prevent accidents, respectively. DBAs are derived from the DBEs by 
prescriptively assuming that only SR SSCs classified are available to mitigate 
postulated accident consequences to within the 10 CFR 50.34 dose limits. 

LMP (NEI 18-04) 

Design Basis Event Infrequent event sequences that are not expected to occur in the life of a nuclear 
power plant, which may include one or more reactor modules, but are less likely 
than AOOs. Event sequences with mean frequencies of 1×10-4/plant-year to 
1×10-2/plant-year are classified as DBEs. DBEs take into account the expected 
response of all SSCs within the plant regardless of safety classification. The 
objective and scope of DBEs form the safety design basis of the plant 

LMP (NEI 18-04) 

Design Basis 
(External) Hazard 
Level 

A design specification of the level of severity or intensity of an (external) hazard 
for which the SR SSCs are designed to withstand with no adverse impact on their 
capability to perform their RSFs 

LMP/TICAP (NEI 
18-04, NEI 21-07)

Event Sequence 
Family 

A grouping of event sequences with similar challenges to the plant safety 
functions, response of the plant in the performance of each safety function, 
response of each radionuclide transport barrier, and end state. An event 
sequence family may involve a single event sequence or several event sequences 
grouped together. Each release category may include one or more event 
sequence families. When event sequence models are developed in great detail, 
identification of families of event sequences with common or similar source, 
initiating event and plant response facilitates application of the event sequence 
modeling requirements in this Standard and development of useful risk insights in 
the identification of risk contributors. Each event sequence family involving a 
release is associated with one and only one release category. 

ASME/ANS-RA-
S-1.4-2021 
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Phrase Definition Source 

Exclusionary Area 
Boundary 

The boundary of the area surrounding the reactor for which the 
reactor licensee has the authority to determine all activities, 
including exclusion or removal of personnel and property 
from the area. 

NRC Glossary 

Frequency-
Consequence Target 

A target line on a frequency-consequence chart that is used to evaluate the risk 
significance of LBEs and to evaluate risk margins that contribute to evidence of 
adequate defense-in-depth. 

LMP (NEI 18-04) 

Integrated Decision-
Making Process 

Risk-informed and performance-based integrated decision-making (RIPB-DM) 
process used for establishing special treatments and evaluating the adequacy of 
DID. 

LMP (NEI 18-04) 

Licensing Basis 
Event 

The entire collection of event sequences considered in the design and licensing 
basis of the plant, which may include one or more reactor modules. LBEs include 
AOOs, DBEs, BDBEs, and DBAs 

LMP (NEI 18-04) 

Mechanistic Source 
Term 

The characteristics of a radionuclide release at a particular location, including the 
physical and chemical properties of released material, release magnitude, heat 
content (or energy) of the carrier fluid, and location relative to local obstacles that 
would affect transport away from the release point and the temporal variations in 
these parameters (e.g., time of release duration) that are calculated using models 
and supporting scientific data that simulate the physical and chemical processes 
that describe the radionuclide inventories and the time-dependent radionuclide 
transport mechanisms that are necessary and sufficient to predict the source 
term. 

ASME/ANS-RA-
S-1.4-2021 

Non-Safety-Related 
with Special 
Treatment SSC 

Non-safety-related SSCs that perform risk-significant functions or perform 
functions that are necessary for defense-in-depth adequacy. 

LMP (NEI 18-04) 

Performance-Based An approach to decision-making that focuses on desired objective, calculable or 
measurable, observable outcomes, rather than prescriptive processes, 
techniques, or procedures. Performance-based decisions lead to defined results 
without specific direction regarding how those results are to be obtained. At the 
NRC, performance-based regulatory actions focus on identifying performance 
measures that ensure an adequate safety margin and offer incentives and 
flexibility for licensees to improve safety without formal regulatory intervention by 
the agency. For EP, the performance-based approach focuses on licensee 
demonstration of required emergency response functions. 

Adapted from 
NRC Glossary 
definition of 
performance-
based regulation 
(page updated 
March 9, 2021) in 
order to apply to 
both design 
decisions and 
regulatory 
decision-making 

Plant The collection of site, buildings, radionuclide sources, and SSCs seeking a single 
design certification or one or more operating licenses under the LMP framework. 
The plant may include a single reactor unit or multiple reactor modules as well as 
non-reactor radionuclide sources. 

LMP (NEI 18-04) 

Plume Exposure 
Pathway EPZ 

As defined in 10 CFR 50.33(g)(2), the area within which: (A) Public dose, as 
defined in 10 CFR 20.1003, is projected to exceed 10 mSv (1 rem) total effective 
dose equivalent over 96 hours from the release of radioactive materials from the 
facility considering accident likelihood and source term, timing of the accident 
sequence, and meteorology; and (B) Pre-determined, prompt protective measures 
are necessary. 

10 CFR 
50.33(g)(2) 
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Phrase Definition Source 

PRA Safety Function Reactor design specific SSC functions modeled in a PRA that serve to prevent 
and/or mitigate a release of radioactive material or to protect one or more barriers 
to release. In ASME/ANS-Ra-S-1.4-2013 these are referred to as "safety 
functions." The modifier PRA is used in the LMP GD to avoid confusion with 
safety functions performed by Safety- Related SSCs. 

LMP (NEI 18-04), 
ASME/ANS-RA-
S-1.4-2021 

Required Functional 
Design Criteria 

Reactor design-specific functional criteria that are necessary and sufficient to 
meet the RSFs. 

LMP (NEI 18-04) 

Required Safety 
Function 

A PRA Safety Function that is required to be fulfilled to maintain the consequence 
of one or more DBEs or the frequency of one or more high-consequence BDBEs 
inside the F-C Target. 

LMP (NEI 18-04) 

Risk-Informed An approach to decision-making in which insights from probabilistic risk 
assessments are considered with other sources of insights. 

Adapted from 
NRC Glossary 
definition of risk- 
informed 
regulation (page 
updated March 9, 
2021) in order to 
apply to both 
design decisions 
and regulatory 
decision-making 

Safety-Related 
Design Criteria 

Design criteria for SR SSCs that are necessary and sufficient to fulfill the RFDCs 
for those SSCs selected to perform the RSFs. 

LMP (NEI 18-04) 

Safety-Related SSCs SSCs that are credited in the fulfillment of RSFs and are capable to perform their 
RSFs in response to any Design Basis External Hazard Level. 

LMP (NEI 18-04) 

Site Boundary The line beyond which the land or property is not owned, leased, or otherwise 
controlled by the licensee. 

10 CFR 20.1003 

Technology-Inclusive The principle of establishing performance requirements developed using methods 
of evaluation that are flexible and practicable for application to a variety of power 
reactor and nonpower production or utilization facilities technologies. 

LMP (NEI 18-04) 

Total Effective Dose 
Equivalent 

The sum of the effective dose equivalent (for external exposures) and the 
committed effective dose equivalent (for internal exposures). 

NRC Glossary 
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1. Introduction

1.1 Purpose 

The purpose of this technical report is to apply the methodology outlined in the X-energy Xe-100 
Licensing Topical Report "Plume Exposure Pathway Emergency Planning Zone Sizing Methodology" [1] 
and the criteria within Regulatory Guide (RG) 1.242, "Performance-Based Emergency Preparedness for 
Small Modular Reactors, Non-Light-Water Reactors, and Non-Power Production or Utilization Facilities" 
[2] to establish the site-specific plume exposure pathway (PEP) emergency planning zone (EPZ) size for
the Long Mott Generating Station (LMGS) site. The referenced topical report [1] contains the PEP EPZ
sizing methodology for which U.S. Nuclear Regulatory Commission (NRC) approval is sought. The
methodology provides an approach for determining a PEP EPZ size based on the area within which
public dose, as defined in Title 10 of the Code of Federal Regulations (10 CFR) 20.1003, "Definitions", is
projected to exceed 10 mSv (1 rem) total effective dose equivalent (TEDE) over 4 days (96 hours) from
the release of radioactive materials from the facility, considering accident likelihood and source term,
timing of the release sequence, and meteorology. Additionally, the methodology addresses the area in
which predetermined, prompt protective measures are necessary.

1.2 Scope 

The PEP EPZ methodology employed in this report follows the approach described in Appendix A, 
"General Methodology for Establishing Plume Exposure Pathway Emergency Planning Zone Size," of RG 
1.242 and the risk-informed performance-based approach outlined in Licensing Topical Report "Plume 
Exposure Pathway Emergency Planning Zone Sizing Methodology" [1]. Supporting information is drawn 
from NUREG-0396, "Planning Basis for the Development of State and Local Government Radiological 
Emergency Response Plans in Support of Light Water Nuclear Power Plants" [4]. This report is based on 
the following technical considerations: 

Methodology is designed to be structured and repeatable.
Risk-informed methods are used to determine the spectrum of release sequences to be
evaluated, including internal, external, and seismic events.
Analysis of uncertainties.

The PEP EPZ methodology utilizes inputs from probabilistic risk assessment (PRA) methodologies, 
source term assessment, and radiological consequence analysis to determine appropriate EPZ sizing. 
Uncertainties associated with these inputs are addressed in their respective assessments, while overall 
uncertainty is considered in the final PEP EPZ analysis to be submitted for licensing. 

1.3 Interfacing Documents 

This technical report is one of several reports covering key regulatory issues and provided to the NRC 
staff as part of the Xe-100 pre-application process. This is an independent report and does not provide 
inputs to other preapplication documents. This technical report uses information from the Radiological 
Consequence Analysis Report [5], Risk Integration Report [6], LBE Bounding Atmospheric Dispersion 
Factors Report [7], XDIS Preliminary Dose Methodology Report [8], Final PSAR Safety Analysis Dose 
Summary Report [9], Xe-100 Preliminary Long Term Dose Calculation [10], Xe-100 Mechanistic Source 
Term for Long-Term Consequences Report [12], Xe-100 Transient and Safety Analysis Methodology [20], 
and Atmospheric Dispersion and Dose Methodology LTR [15] . 
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1.4 Document Layout 

The document is organized as follows: 

Section 2 provides a brief background on the approach.
Section 3 provides a summary of the assumptions used in the technical report.
Section 4 discusses the various inputs into the analysis.
Section 5 goes over the analysis steps following the PEP EPZ methodology and presents the
results.
Section 6 summarizes the conclusions of the technical report and describes the findings.
Section 7 lists the references and cross references used in this technical report.

1.5 Quality Assurance 

1.5.1 Quality Assurance Compliance 

The work documented in this report is part of the basic design process and uses the best available design 
inputs at the time. This work is categorized as a Preliminary in accordance with QAP 3.2 [17]. As the 
designs have continued to evolve, some of the inputs and assumptions may require updating. This work 
will need to be revised once the design has matured.  

1.5.2 Verification Plan 

Analysis verification was performed using the design review method via (1) technical review, (2) checking 
of specific technical aspects of the deliverable, and (3) editorial checking. Table 1 lists verification tasks 
and the individuals who performed these tasks. Reviewers are responsible for the whole document. 

Table 1: Verification Tasks 
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1.6 Freeze Date 

Dates and revision numbers are listed in Section 7, References. These dates and revision numbers 
represent the freeze dates and state of the input information that was used to produce and revise this 
document. Design changes and analysis results published after this date may not be reflected in this 
report. Where deemed necessary, changes documented after this date are stated as assumptions in this 
document. 
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2. Background

Regulatory Guide (RG) 1.242 identifies one acceptable method for establishing the EPZ boundary. The 
Xe-100 PEP EPZ Sizing Methodology uses this guidance to create a methodology that meets the 
regulatory requirements and guidance; the report was submitted to the NRC for approval. The 
methodology aims to ensure public safety while optimizing the emergency response planning zone to the 
unique design features of the Xe-100. 



Xe-100 Technical Report 
Preliminary Plume Exposure Pathway Emergency Planning 

Zone Analysis

Doc ID No: 010810 
Revision: 4 

Date: 8/31/2026 

© 1/26/2026 
X Energy, LLC

Page 5  
DLT-007 Rev 10

3. Precautions, Assumptions, and Limitations

3.1 Precautions and Limitations 

Currently, meteorological data is treated in a prescriptive and conservative manner rather than a 
probabilistic best estimate manner. Hourly weather data from a specific site is not used. Instead, 
meteorological conditions are conservatively assumed, i.e.,[[    

  ]]LME and a 1 m/s wind speed.  These assumptions [[   
 

 
 

 
 

 ]]LME Site-specific meteorology collected in the future are expected to result in more 
dispersion (and therefore lower doses).  Further detail on this approach is documented in the Dose & 
Dispersion LTR [15] as well as the following individual reports: 

“Radiological Consequence Analysis – Preliminary Scoping”
“LBE Bounding Atmospheric Dispersion Factors Report” , and
“XDIS Preliminary Dose Calculation Report” [8], for LBEs.

[[   
 

 
]]LME Per the Licensing Topical Report for Atmospheric Dispersion and Dose Calculation Methodology [15] 
Section 5.3, radioactive decay in the released plume is not credited as a means of source depletion which 
results in a calculated dose whose conservatism increases with time. 

Presently no parametric uncertainty or modeling uncertainty has been evaluated for the exposure 
pathway analysis, and quantified uncertainty bounds (e.g. 95th percentiles) are not associated with any 
acceptance criteria. The PKPIRT assessments performed to date (e.g., Reference [11]) follows the 
methodology outlined in Section 9.3 of the Transient and Safety Analysis Methodology Topical Report 
[20] to calculate the representative 95th percentile consequence values, but have not considered
exposure pathways. Reasonable alternatives related to modeling associated with other site data have not
yet been compiled.

3.2 Assumptions  

Assumptions With a Basis: 

To account for the various parametric uncertainties to support the calculation of dose 
exceedance probabilities as prescribed in the EPZ Sizing methodology, [[   

 
 

  ]]LME These Mechanistic Source Term 
results were obtained using thermal-hydraulic models based on DBA conditions. The MST report 
details the released activity, i.e., MST, from the total inventory of fuel pebbles in the Xe-100 core 
for the depressurized loss of forced circulation (DLOFC), small break DLOFC (SBDLOFC), 
pressurized loss of forced circulation (PLOFC), and steam generator tube rupture (SGTR) 
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accident scenarios. Specifically, [[   
 

 
 

 
 

  ]]LME Further 
detail can be found in Appendix A. 

Even under the current simplified and conservative modeling approach—where meteorological 
conditions are fixed to minimize dispersion and processes like wet deposition, groundshine, 
resuspension, skin absorption, and ingestion pathways are not explicitly modeled—there 
remains a wide range of potential uncertainties that are not fully captured. While these omissions 
lead to conservative estimates rather than a best-estimate probabilistic treatment, the underlying 
dose result is still influenced by various multiplicative factors. These include uncertainties in the 
source term characteristics, environmental transfer parameters, dose conversion factors, and 
assumptions about receptor exposure scenarios. [[   

 
 

 
 

 
 

 
 

 
  ]]LME it is acknowledged that the current model does not explicitly incorporate the 

full spectrum of processes and conditions—particularly those that could shift doses significantly 
over time and distance. This approach serves as a practical placeholder, reflecting the reality 
that if these factors (e.g., deposition mechanisms, groundshine over longer periods, and 
resuspension inhalation) were fully implemented with parametric uncertainty, the resulting 
distribution of doses would likely exhibit broader variability and differing skewness. In essence, 
this step anticipates that once a more comprehensive and probabilistic assessment is 
performed—potentially using codes like MACCS with detailed deposition modeling, and with site-
specific meteorological data for the final EPZ sizing calculation—the final estimates will align with 
the broader uncertainty profiles consistent with these distributions while being less conservative.  

1. To account for the conservatively bounding meteorological assumptions in lieu of site specific
data, the doses are assumed to [[  

  ]]LME with data from “ARCON96
Meteorological Data Process and Preliminary Results, Xe-100 – Long Mott “ [13] and calculated
in the “Xe-100 Preliminary Long Mott Atmospheric Dispersion Factors Calculation” report [24],
which uses [[  

  ]]LME

[[  
  ]]LME This assumed correction is applied to more accurately represent
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the meteorological data of the Long Mott Generating Station site until site-specific meteorological 
data becomes available. Long Mott Energy (LME) is committed to confirming the final 
Emergency Planning Zone (EPZ) analysis using site-specific meteorological data by the 
Operating License Application (OLA) stage. 

2. Further assumptions underlying this report are detailed in the supporting assessments and their
respective technical documents.
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4. Inputs

4.1 Design Inputs 

The inputs required for the PEP EPZ sizing methodology are based on the results provided by the LMGS 
design and site-specific Probabilistic Risk Assessment (PRA) as reported in the PSAR.[5] [6] The PRA 
informs the selection of Licensing Basis Events (LBEs) that are necessary for the development of the 
spectrum of events for the EPZ analysis. These inputs also include quantified source terms, which are 
essential for accurately assessing the radiological doses resulting from potential accident scenarios. [12] 
The radiological source terms are used directly in the radiological consequence model, which is applied to 
evaluate doses in compliance with Regulatory Guide 1.242 and the EPZ Sizing Methodology outlined in 
the LTR. [5][6][1] Further detail can be found below.  

4.1.1 96-Hour Doses 

Although the 96-hour doses are not reported within the dose calculation reports, the calculation of the 96-
hour dose values can be found in the Technical Analysis Package (TAP) of the Preliminary Long Term 
Dose Calculation Report. [10] The calculation takes the isotope release activity results from the MST 
report [12] and calculates the DBA and non-DBA doses after 96 hours. [[   

 
 

 
 

 
 

 
 

  ]]LME The 
method in which the 30 day doses are calculated can be found in its respective TAP. [9] The isotopic 
correction factors used is reproduced below in Figure 1.  

Figure 1: XSTERM Activity Correction Ratios [19] 
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The associated calculations and summary dose tables can be found within the TAP and are further 
detailed in Appendix C.    

4.1.2 24-Hour Red Bone Marrow Doses 

Similarly to the 96-hour doses, the 24-hour red bone marrow doses are also not reported within the dose 
calculation reports, but the calculation of the 24-hour red bone marrow dose values can be found in this 
Technical Analysis Package (TAP). The calculation takes the isotope release activity results from the 
Preliminary Long Term Dose Calculation Report [10] for the long-term heatup dose constituent and 
Preliminary Safety Analysis Dose Summary Report [9] for the other release dose constituent components 
and calculates the DBA and non-DBA doses after 24 hours. [[   

 
 

 
  ]]LME Similar to the methodology where 30 day 

doses are calculated in the Dose Summary Report [9], these are then used when mapping to the 
corresponding LBEs and respective event profiles on a per reactor basis.   

[[   

 

 

 

 

 
 

 

 ]]LME

The red bone marrow is used as a surrogate for acute whole body dose per NUREG-0396 Section III, 
Subsection D, as it typically represents the highest effective acute organ dose and provides a 
conservative basis for assessing early health effects potential. The complete calculation details, including 
isotope-by-isotope breakdowns, are documented in the TAP for Document 010810, retained as an 
electronic record per Appendix C. 
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4.1.3 PRA LBEs Characteristics 

The list of LBEs and their associated characteristic (frequency, consequence) are taken from the PRA, 
and the full list can be found within the Risk Integration – Preliminary Scoping Report. [6] Further details 
on how the LBEs are mapped to certain dose sequences can be found in the Radiological Consequence 
Analysis – Preliminary Scoping Report. [5] This mapping was maintained when changing the PRA LBEs 
to represent a 4-day TEDE or 1-day red bone marrow vs a 30-day TEDE for the purposes of the EPZ 
sizing analysis. The associated calculations and mapping tables can be found within the TAP and is 
further detailed in Appendix C.  

4.1.4 Mechanistic Source Term Information 

The mechanistic source term data from the MST for Long-Term Consequences Report [12] are used to 
provide input into the Preliminary Long Term Dose Calculation Report’s [10] TAP, where the values for 
the 4-day and 1 day dose calculation are derived from. The TAP from the MST for Long-Term 
Consequences Report [12] also contains worksheets that has the dose distributions and uncertainty 
analysis for each release profile to justify the dose profile distributions, as detailed further in Appendix A. 

4.2 Discussion 

The primary analysis for the quantification of radiological consequences was performed using the 
methodology outlined in the PEP EPZ Sizing Methodology. [1] 

[[   
 

 
 

 
  

]]LME 
The LMGS’s preliminary PEP EPZ technical basis provides that security-initiated events are most likely 
bounded by LBE events. The safety and security analysis considers events across all operating states, 
including events that could be initiated by the design basis threat (DBT) adversary and accounts for 
potential failures of multiple barriers, which provides reasonable assurance that the consequences from 
all events would not exceed 25 rem at the site boundary. 

1. Inherent Safety and Design Attributes: The Xe-100 reactor incorporates several inherent safety
and design attributes that enhance its ability to mitigate security events, including:

Passive decay heat removal capabilities that function without operator action or external
power

Robust building design that provides protection against external threats

Limited reliance on active systems or external infrastructure during accident conditions

TRISO fuel that retains fission products within the fuel particle under extreme conditions

2. Regulatory Compliance: The Xe-100 will comply with all applicable regulatory requirements to
protect against the Design Basis Threat (DBT) of Radiological Sabotage. A security-initiated
event analysis will be performed and documented as part of the final PEP EPZ sizing calculation
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to support the implementation of Alternative Physical Security Requirements found in 10 CFR 
73.55(s) for the physical protection program.  

3. Beyond-Design-Basis Capabilities: The Xe-100 design incorporates features to mitigate beyond-
design-basis events and threats, further reducing the potential consequences of security events.
The Shield Structure's substantial wall thickness (2.3 meters) provides robust physical protection
that resists penetration. The reactor's low power density reduces stored thermal energy and
mitigates thermal challenges. Most significantly, TRISO fuel particles provide a fundamental
barrier to radiological release through multiple ceramic layers, including a silicon carbide barrier
that maintains fission product retention under extreme conditions. Short of compromising
individual fuel particles at the microscopic scale, there is no credible mechanism for a malicious
actor to produce a large radiological release.

4.2.1 Security Events Conclusion 

Based on the qualitative assessment presented above, security-initiated events are properly accounted 
for in the PEP EPZ technical basis. The comprehensive nature of the LBE spectrum, combined with the 
inherent safety features of the Xe-100 design and compliance with applicable security regulations, 
provides reasonable assurance that security events would not result in consequences exceeding those 
already evaluated for the purposes of EPZ sizing. 

The security-initiated event analysis is an essential component to support the implementation of 
Alternative Physical Security Requirements in accordance with 10 CFR 73.55, and the calculation will be 
completed and supplemented in the final PEP EPZ sizing calculation to demonstrate compliance with 
emergency planning requirements. 
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5. Results

5.1 Spectrum of Events 

To prepare for the PEP EPZ determination process, a set of LBEs was identified using the PRA. The 
events cover the full spectrum of likely accident scenarios that can occur from the specific reactor design. 
Following the preliminary screening criteria established in the methodology of [[   

 
 

  ]]LME The list of the spectrum of events screened in for the PEP EPZ sizing analysis is 
listed below in Table 2. Figure 2 shows the screened in EPZ LBEs plotted on the LMP Frequency vs 
Consequence curve. 

Table 2: Non-Seismic LBEs for EPZ Evaluation 

Event 
Sequence 

Mean Frequency 
(/plant year) 

30-day Mean Dose1

(rem) 
4-day Mean Dose
(rem) 

1-day Mean Red
Bone Marrow 
Dose (rem) 

LD-01 1.85E-05 3.60E-01 6.83E-02 8.28E-03 

MD-64 1.69E-06 8.50E-04 2.33E-04 1.29E-04 

MD-65 1.32E-06 3.07E-01 6.44E-02 7.46E-03 

MD-77 5.67E-07 8.50E-04 2.33E-04 1.29E-04 

SD-073 1.90E-05 2.48E-01 5.45E-03 6.79E-04 

SD-074 1.55E-06 2.48E-01 5.45E-03 6.79E-04 

SD-088 1.30E-06 3.01E-01 9.44E-03 1.49E-03 

SD-131 1.27E-06 9.16E+00 1.51E-01 6.30E-03 

SFLLBRB-01 9.20E-05 3.07E-01 6.43E-02 7.46E-03 

SFLLBRB-04 1.73E-05 3.07E-01 6.43E-02 7.46E-03 

SFLMBRB-04 2.83E-05 3.07E-01 6.44E-02 7.46E-03 

SRT-006 7.61E-07 1.44E+01 1.73E+00 5.35E-01 

SRT-021 1.46E-06 1.44E+01 1.73E+00 5.35E-01 

SRT-027 8.97E-06 9.16E+00 1.51E-01 6.30E-03 

1 Reported doses are on a per-plant basis, accounting for multi-unit considerations, 30-day or 4-day 
TEDE or 1-day red bone marrow dose at EAB  
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Event 
Sequence 

Mean Frequency 
(/plant year) 

30-day Mean Dose1

(rem) 
4-day Mean Dose
(rem) 

1-day Mean Red
Bone Marrow 
Dose (rem) 

SRT-032 8.57E-07 1.42E+01 1.22E+00 5.06E-01 

SSGTL-06 4.28E-06 1.44E+01 1.73E+00 5.35E-01 

SSGTL-17 1.29E-06 1.44E+01 1.73E+00 5.35E-01 

SSGTL-25 7.01E-06 3.61E+00 4.37E-01 1.55E-01 

SSLLBRB-01 1.42E-05 3.07E-01 6.43E-02 7.46E-03 

SSLLBRB-04 2.72E-06 3.07E-01 6.43E-02 7.46E-03 

SSLMBRB-01 2.84E-05 3.07E-01 6.43E-02 7.46E-03 

SSLMBRB-04 5.46E-06 3.07E-01 6.43E-02 7.46E-03 

STLPF-10 3.34E-06 1.44E+01 1.73E+00 5.35E-01 

STLPF-25 9.85E-07 1.44E+01 1.73E+00 5.35E-01 

STLPF-31 5.94E-06 9.16E+00 1.51E-01 6.30E-03 

STLPF-36 5.94E-07 1.42E+01 1.22E+00 5.06E-01 

MD-63 8.35E-04 8.50E-04 2.33E-04 1.29E-04 

MD-68 8.44E-04 8.50E-04 2.33E-04 1.29E-04 

MD-73 1.66E-04 8.50E-04 2.33E-04 1.29E-04 

SFLMBRB-01 1.49E-04 3.07E-01 6.44E-02 7.46E-03 

MD-74 3.04E-07 3.60E-01 6.84E-02 8.28E-03 

MD-81 2.52E-07 1.44E+01 1.22E+00 5.06E-01 

MD-84 1.83E-07 1.44E+01 1.73E+00 5.35E-01 

MLOIA-05 5.59E-07 1.44E+01 1.73E+00 5.35E-01 

MPRT-11 2.29E-07 1.44E+01 1.73E+00 5.35E-01 

MTLFW-11 2.46E-07 9.16E+00 1.51E-01 6.30E-03 

MTLHS-05 2.25E-07 1.44E+01 1.73E+00 5.35E-01 

MTLPF-31 1.47E-07 9.16E+00 1.51E-01 6.30E-03 

SPLPF-28 4.80E-07 9.16E+00 1.51E-01 6.30E-03 
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Event 
Sequence 

Mean Frequency 
(/plant year) 

30-day Mean Dose1

(rem) 
4-day Mean Dose
(rem) 

1-day Mean Red
Bone Marrow 
Dose (rem) 

SSGTR-06 3.77E-07 1.44E+01 1.73E+00 5.35E-01 

MTRBC-04 1.90E-06 1.44E+01 1.73E+00 5.35E-01 

SD-103 2.22E-07 2.48E-01 5.45E-03 6.79E-04 

SSGTL-33 2.47E-07 1.44E+01 1.73E+00 5.35E-01 

Figure 2: Frequency vs Consequence Curve of Screened in LBEs 

[[   
 

  ]]LME As prescribed in the PEP EPZ sizing methodology, the treatment of seismic 
hazards will be addressed in an alternative hazards approach. 

 ]]LME 

[[ 
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5.2 Probabilistic Dose Aggregation 

For the PEP EPZ sizing analysis, assumptions were made regarding the degree of uncertainty in 
consequence space and dispersion factors, as discussed in Section 3.1, to develop associated dose-
versus-distance curves for each LBE.  

[[   
 

 
 

 
 
 

  

 
 

 
 

 

 

 
 

 

 

 
 

  ]]LME 
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[[   
 
 

 

 
 

 
 

 

     
  

  

 
 

 
  ]]LME 

5.3 Event Evaluation and Assessment 

As noted above, this assessment utilizes the mean values for frequency and consequence when 
considering a 96-hour TEDE for criterion A, and 24-hour red bone marrow dose for criterion B for 
evaluation. There are notable modeling assumptions at this stage of analysis, as discussed in Section 3. 
It is important to note that not all LBEs with radionuclide release have resulting 1 rem and 200 rem 
curves. This is due to the very low likelihood of certain LBEs resulting in a release of that magnitude. The 
following Figure 3 shows all of the LBEs that have corresponding 1 rem curves, and Figure 3 shows all 
the LBEs that have corresponding 200 rem curves. [[   

 
   ]]LME 
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Figure 3: LBE 1 Rem Dose Exceedance Frequency-versus-Distance Curves 

 ]]LME 

[[ 
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Figure 4: LBE 200 Rem Dose Exceedance Frequency-versus-Distance Curves 

Next, the individual LBE dose exceedance frequency vs distance curves are then summed to develop the 
cumulative dose exceedance frequency vs distance curves, as shown in Figure 5. The aggregation 
process sums the LBE frequencies to develop the cumulative curves. The 1 rem cumulative curve is then 
compared to the 1E-5 per plant frequency metric in criterion A shown in the red dotted line. This results in 
a distance of approximately [[  ]]LME. Next, the 200 rem curve is compared to the 1E-6 per plant 
year frequency metric outlined in criterion B shown in the blue dotted line. This assessment derives a 
distance of approximately [[    ]]LME 

A 5 rem exceedance curve is also included as part of the uncertainty assessment. This curve intersects 
the criterion A threshold of 1E-5 at [[    ]]LME, which is still well below the proposed EPZ size of 
400m, and provides additional assurance that the EPA PAGs will not be exceeded outside of the EAB. 
For the cliff-edge assessment, only a qualitative evaluation of the shape of the cumulative dose-versus- 
distance curves was performed. Neither curve demonstrates behavior regarding a potential cliff-edge 
near the frequency evaluation criteria (i.e., a flat slope). Therefore, based on the findings of the 
uncertainty and cliff-edge assessments, the limiting derived distance from the 1 rem curve is around 
[[    ]]LME 

[[ 

 ]]LME 
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Figure 5: LBE Cumulative Dose Exceedance Frequency-versus-Distance Curves 

5.4 Assessment for Seismic Hazards 

[[   
 

 
  

 
 

 
  

 
 
 

 
   ]]LME  

 ]]LME 
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   ]]LME
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[[   
 

 

 

Figure 6: Seismic Event Dose-versus-Distance Curve 

The analysis shows that, even under these conservative assumptions, the projected dose remains below 
the regulatory threshold of 10 mSv (1 rem) over 96 hours at the proposed EPZ size at the EAB as 
outlined in RG 1.242. When compared to the 1 rem criterion, the dose vs distance curve crosses 1 rem 
line at about [[    ]]LME. Since this derived distance is lower than the distance derived from the 1 rem 
curve as shown in Figure 5, that remains the limiting derived PEP EPZ distance. 

5.5 Protective Measures Evaluation 

Since the event evaluation and dose assessment found that doses do not exceed the EPA PAGs beyond 
the exclusion area boundary, it can be concluded that the PEP EPZ size can be established at the 
exclusion area boundary. The protective measures evaluation then focuses on those LBEs that result in 
doses exceeding the EPA PAGs for onsite personnel, in alignment with §50.160(b)(1)(iii)(B). The 
protective measures evaluation centers on the LBEs that resulted in 1 rem curves, highlighted in Figure 3, 

 ]]LME 



Xe-100 Technical Report 
Preliminary Plume Exposure Pathway Emergency Planning 

Zone Analysis

Doc ID No: 010810 
Revision: 4 

Date: 8/31/2026 

© 1/26/2026 
X Energy, LLC

Page 22 
DLT-007 Rev 10

and outlined in Table 3. It is important to convey that these are based on preliminary bounding results and 
final protective measures and emergency plans are subject to change, and the following is a preliminary 
analysis. For example, emergency operating procedures that will be developed as part of plant operations 
in future, handled by on site radiation plant workers, are not considered at this point. A full analysis would 
incorporate the insights from the IDPP to make the final evaluation determination. 

Table 3: Protective Measure Evaluations – Within the EAB 

Event Sequence Event Description Protective Measures Evaluation 

LD-01 

Modules 1-4 dampers open, modules 1-4 trip, 
and then Passive RCCS cooling is maintained 
in modules 1-4 until the plant reaches a safe 
stable state 

Given extended nature of the release, 
evacuation of onsite personnel2 from 
the site is recommended for dose 
savings. 

MD-65 

Unsuccessful HPB break isolation in module 
1, modules 1-4 dampers open, module 1 trips, 
Main steam header isolates in module 1, 
modules 2-4 do not trip after successful plant 
rebalance with main feedwater pump running, 
forced cooling for module 1 is not maintained 
by main feedwater pumps with the main 
steam header bypassed by a flow path 
through SSS to the condenser, Unsuccessful 
SSS cooling in module 1, and then Active 
RCCS cooling in module 1 is maintained until 
the plant reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SD-073 

Unsuccessful HPB break isolation in module 
1, module 1 shuts down, Main steam header 
isolates in module 1, modules 2-4 do not trip 
after successful plant rebalance with main 
feedwater pump running, forced cooling for 
module 1 is not maintained by main feedwater 
pumps with the main steam header bypassed 
by a flow path through SSS to the condenser, 
Unsuccessful SSS cooling in module 1, 
Primary system pumpdown not credited in 
module 1, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

2 Onsite personnel includes nonessential workers and members of the public. 
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Event Sequence Event Description Protective Measures Evaluation 

SD-074 

Unsuccessful HPB break isolation in module 
1, module 1 shuts down, Main steam header 
isolates in module 1, modules 2-4 do not trip 
after successful plant rebalance with main 
feedwater pump running, forced cooling for 
module 1 is not maintained by main feedwater 
pumps with the main steam header bypassed 
by a flow path through SSS to the condenser, 
Unsuccessful SSS cooling in module 1, 
Primary system pumpdown not credited in 
module 1, Unsuccessful Active RCCS cooling 
in module 1, and then Passive RCCS cooling is 
maintained in module 1 until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SD-088 

Unsuccessful HPB break isolation in module 
1, module 1 shuts down, Main steam header 
isolates in module 1, Unsuccessful plant 
rebalance requires modules 2-4 to trip with 
main feedwater pump running, forced cooling 
after the initiating event is not maintained by 
main feedwater pumps via steam generator 
main steam header and condenser for 
modules 1-4, Unsuccessful SSS cooling in 
modules 1-4, Primary system pumpdown not 
credited in modules 1-4, and then Active 
RCCS cooling in modules 1-4 is maintained 
until the plant reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SD-131 

Unsuccessful HPB break isolation in module 
1, module 1 fails to shut down, module 1 fails 
to trip, Primary system pumpdown not 
credited in module 1, and then Active RCCS 
cooling in module 1 is maintained until the 
plant reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SFLLBRB-01 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling for modules 2-4 is 
maintained by main feedwater pumps via 
steam generator main steam header and 
condenser, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 
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Event Sequence Event Description Protective Measures Evaluation 

SFLLBRB-04 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling after the initiating event 
is not maintained by main feedwater pumps 
via steam generator main steam header and 
condenser for modules 2-4, Successful SSS 
cooling in modules 2-4 is established and 
maintained, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SFLMBRB-04 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling after the initiating event 
is not maintained by main feedwater pumps 
via steam generator main steam header and 
condenser for modules 2-4, Successful SSS 
cooling in modules 2-4 is established and 
maintained, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SRT-006 

Main steam header isolates in module 1, 
modules 2-4 do not trip after successful plant 
rebalance with main feedwater pump running, 
forced cooling for module 1 is not maintained 
by main feedwater pumps with the main 
steam header bypassed by a flow path 
through SSS to the condenser, Unsuccessful 
SSS cooling in module 1, Unsuccessful RCCS 
cooling in module 1, and then Intentional 
module 1 vessel depressurization not credited 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 
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Event Sequence Event Description Protective Measures Evaluation 

SRT-021 

Main steam header isolates in module 1, 
Unsuccessful plant rebalance requires 
modules 2-4 to trip with main feedwater pump 
running, modules 2-4 fail to trip, Unsuccessful 
RCCS cooling in modules 1-4, and then 
Intentional modules 1-4 vessel 
depressurization not credited 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

SRT-027 

Unsuccessful isolation of main steam header 
in module 1, modules 2-4 fail to trip, Primary 
Pressure Relief Valves open in modules 1-4, 
Primary Relief Valves reclose in modules 1-4, 
modules 1-4 HPB integrity maintained, and 
then Active RCCS cooling in modules 1-4 is 
maintained until the plant reaches a safe 
stable state 

Possible protective measures similar 
to LD-01 

SRT-032 

Unsuccessful isolation of main steam header 
in module 1, modules 2-4 fail to trip, Primary 
Pressure Relief Valves open in modules 1-4, 
Primary Relief Valves stay Open in modules 1-
4, and then Active RCCS cooling in modules 1-
4 is maintained until the plant reaches a safe 
stable state 

Possible protective measures similar 
to LD-01 



Xe-100 Technical Report 
Preliminary Plume Exposure Pathway Emergency Planning 

Zone Analysis

Doc ID No: 010810 
Revision: 4 

Date: 8/31/2026 

© 1/26/2026 
X Energy, LLC

Page 26 
DLT-007 Rev 10

Event Sequence Event Description Protective Measures Evaluation 

SSGTL-06 

Module 1 shuts down, SG isolation valves 
close for module 1, SG dump path opens for 
module 1, SG dump path isolates for module 
1, modules 2-4 do not trip after successful 
plant rebalance with main feedwater pump 
running, forced cooling for module 1 is not 
maintained by main feedwater pumps with 
the main steam header bypassed by a flow 
path through SSS to the condenser, 
Unsuccessful SSS cooling in module 1, 
Unsuccessful RCCS cooling in module 1, and 
then Intentional module 1 vessel 
depressurization not credited 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

SSGTL-17 

Module 1 shuts down, SG isolation valves 
close for module 1, SG dump path opens for 
module 1, SG dump path isolates for module 
1, Unsuccessful plant rebalance requires 
modules 2-4 to trip with main feedwater pump 
running, forced cooling after the initiating 
event is not maintained by main feedwater 
pumps via steam generator main steam 
header and condenser for modules 1-4, 
Unsuccessful SSS cooling in modules 1-4, 
Unsuccessful RCCS cooling in modules 1-4, 
and then Intentional modules 1-4 vessel 
depressurization not credited 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

SSLLBRB-01 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling for modules 2-4 is 
maintained by main feedwater pumps via 
steam generator main steam header and 
condenser, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 
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Event Sequence Event Description Protective Measures Evaluation 

SSLLBRB-04 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling after the initiating event 
is not maintained by main feedwater pumps 
via steam generator main steam header and 
condenser for modules 2-4, Successful SSS 
cooling in modules 2-4 is established and 
maintained, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SSLMBRB-01 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling for modules 2-4 is 
maintained by main feedwater pumps via 
steam generator main steam header and 
condenser, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SSLMBRB-04 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling after the initiating event 
is not maintained by main feedwater pumps 
via steam generator main steam header and 
condenser for modules 2-4, Successful SSS 
cooling in modules 2-4 is established and 
maintained, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

STLPF-10 

Module 1 shuts down, Main steam header 
isolates in module 1, modules 2-4 do not trip 
after successful plant rebalance with main 
feedwater pump running, Unsuccessful 
circulator restoration in module 1, 
Unsuccessful RCCS cooling in module 1, and 
then Intentional module 1 vessel 
depressurization not credited 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 



Xe-100 Technical Report 
Preliminary Plume Exposure Pathway Emergency Planning 

Zone Analysis

Doc ID No: 010810 
Revision: 4 

Date: 8/31/2026 

© 1/26/2026 
X Energy, LLC

Page 28 
DLT-007 Rev 10

Event Sequence Event Description Protective Measures Evaluation 

and associated mechanistic source 
terms for various RCCS failure modes. 

STLPF-25 

Module 1 shuts down, Main steam header 
isolates in module 1, Unsuccessful plant 
rebalance requires modules 2-4 to trip with 
main feedwater pump running, Unsuccessful 
circulator restoration in module 1, 
Unsuccessful RCCS cooling in module 1, and 
then Intentional module 1 vessel 
depressurization not credited 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

STLPF-31 

Module 1 shuts down, Unsuccessful isolation 
of main steam header in module 1, 
Unsuccessful circulator restoration in module 
1, Primary Pressure Relief Valves open in 
modules 1-4, Primary Relief Valves reclose in 
modules 1-4, modules 1-4 HPB integrity 
maintained, and then Active RCCS cooling in 
modules 1-4 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

STLPF-36 

Module 1 shuts down, Unsuccessful isolation 
of main steam header in module 1, 
Unsuccessful circulator restoration in module 
1, Primary Pressure Relief Valves open in 
modules 1-4, Primary Relief Valves stay Open 
in modules 1-4, and then Active RCCS cooling 
in modules 1-4 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

MD-63 

Unsuccessful HPB break isolation in module 
1, modules 1-4 dampers open, module 1 trips, 
Main steam header isolates in module 1, 
modules 2-4 do not trip after successful plant 
rebalance with main feedwater pump running, 
and then forced cooling for module 1 is 
maintained by main feedwater pumps with 
the main steam header bypassed by a flow 

Possible protective measures similar 
to LD-01 
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Event Sequence Event Description Protective Measures Evaluation 

path through SSS to the condenser until the 
plant reaches a safe stable state 

MD-68 

Unsuccessful HPB break isolation in module 
1, modules 1-4 dampers open, module 1 trips, 
Main steam header isolates in module 1, 
Unsuccessful plant rebalance requires 
modules 2-4 to trip with main feedwater pump 
running, and then forced cooling for modules 
1-4 is maintained by main feedwater pumps
via steam generator main steam header and
condenser until the plant reaches a safe
stable state 

Possible protective measures similar 
to LD-01 

MD-73 

Unsuccessful HPB break isolation in module 
1, modules 1-4 dampers open, module 1 trips, 
Main steam header isolates in module 1, 
Unsuccessful plant rebalance requires 
modules 2-4 to trip with main feedwater pump 
running, forced cooling after the initiating 
event is not maintained by main feedwater 
pumps via steam generator main steam 
header and condenser for modules 1-4, and 
then Successful SSS cooling in modules 1-4 is 
established and maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

SFLMBRB-01 

Modules 1-4 shut down, SG isolation valves 
close for module 1, modules 1-4 dampers 
open, forced cooling for modules 2-4 is 
maintained by main feedwater pumps via 
steam generator main steam header and 
condenser, and then Active RCCS cooling in 
module 1 is maintained until the plant 
reaches a safe stable state 

Possible protective measures similar 
to LD-01 

MD-74 

Unsuccessful HPB break isolation in Module 
1, Module 1-4 Dampers open, Module 1 trips, 
Main steam header isolates in Module 1, No 
consequential trip in Module 2-4, Main 
feedwater forced cooling without SSS for 
Module 1-4, Unsuccessful SSS cooling in 
Module 1/Module 1-4, Successful Passive 
RCCS cooling in Module 1/Module 1-4, and 

Possible protective measures similar 
to LD-01 
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Event Sequence Event Description Protective Measures Evaluation 

then Successful Active RCCS cooling in 
Module 1/Module 1-4 

MD-81 

Unsuccessful HPB break isolation in Module 
1, Module 1-4 Dampers open, Module 1 fails 
to trip, Successful Passive RCCS cooling in 
Module 1/Module 1-4, and then Successful 
Active RCCS cooling in Module 1/Module 1-4 

Possible protective measures similar 
to LD-01 

MD-84 
Unsuccessful HPB break isolation in Module 
1, Module 1-4 Dampers stay closed, and then 
Module 1 trips 

Possible protective measures similar 
to LD-01 

MLOIA-05 

Module 1-4 shuts down, Main feedwater 
forced cooling without SSS for Module 1-4, 
Unsuccessful SSS cooling in Module 1-4, 
Unsuccessful Passive RCCS cooling in 
Module 1-4, and then Unsuccessful 
intentional Module 1-4 vessel 
depressurization 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

MPRT-11 

Main feedwater forced cooling without SSS for 
Module 1-4, Unsuccessful SSS cooling in 
Module 1/Module 1-4, Unsuccessful Passive 
RCCS cooling in Module 1/Module 1-4, and 
then Unsuccessful intentional Module 
1/Module 1-4 vessel depressurization 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

MTLFW-11 Module 1-4 fails to shut down, Module 1-4 
fails to trip, Primary Relief Valves open in 

Possible protective measures similar 
to LD-01 
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Event Sequence Event Description Protective Measures Evaluation 

Module 1-4, Primary Relief Valves reclose in 
Module 1-4, Module 1-4 HPB integrity 
maintained, Successful Passive RCCS cooling 
in Module 1-4, and then Successful Active 
RCCS cooling in Module 1-4 

MTLHS-05 

Module 1-4 shuts down, Main feedwater 
forced cooling without SSS for Module 1-4, 
Unsuccessful SSS cooling in Module 
1/Module 1-4, Unsuccessful Passive RCCS 
cooling in Module 1/Module 1-4, and then 
Unsuccessful intentional Module 1/Module 1-
4 vessel depressurization 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

MTLPF-31 

Module 1 & 2 shuts down, Unsuccessful 
isolation of main steam header in Module 1 & 
2, Unsuccessful circulator restoration in 
Module 1 & 2, Primary Relief Valves open in 
Module 1-4, Primary Relief Valves reclose in 
Module 1-4, Module 1-4 HPB integrity 
maintained, Successful Passive RCCS cooling 
in Module 1 & 2/Module 1-4, and then 
Successful Active RCCS cooling in Module 1 & 
2/Module 1-4 

Possible protective measures similar 
to LD-01 

SPLPF-28 

Unsuccessful plant power runback, Module 1 
shuts down, Unsuccessful isolation of main 
steam header in Module 1, Module 2-4 fails to 
trip, Primary Relief Valves open in Module 1-4, 
Primary Relief Valves reclose in Module 1-4, 
Module 1-4 HPB integrity maintained, 
Successful Passive RCCS cooling in Module 
1/Module 1-4, and then Successful Active 
RCCS cooling in Module 1/Module 1-4 

Possible protective measures similar 
to LD-01 

SSGTR-06 
Module 1 shuts down, SG Isolation Valves 
close for Module 1, SG Dump Valves open for 
Module 1, SG Dump Valves reclose for Module 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
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1, Consequential trip in Module 2-4, 
Unsuccessful main feedwater forced cooling 
with SSS for Module 1, Unsuccessful SSS 
cooling in Module 1/Module 1-4, 
Unsuccessful Passive RCCS cooling in 
Module 1/Module 1-4, and then Unsuccessful 
intentional Module 1/Module 1-4 vessel 
depressurization 

event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

MTRBC-04 

Module 1-4 shuts down, Unsuccessful 
Passive RCCS cooling in Module 1-4, and then 
Unsuccessful intentional Module 1-4 vessel 
depressurization 

Possible protective measures similar 
to LD-01. In the future, the PRA will be 
refined to realistically credit additional 
event mitigation that prevents RCCS 
failure, such as multiple means of 
refilling the RCCS, additional tank 
inventory available below the top of 
the RPV to support cooling, and more 
realistic failure probabilities for the 
driving risk contributors. Furthermore, 
additional analysis is needed to 
confirm the long-term plant response 
and associated mechanistic source 
terms for various RCCS failure modes. 

SD-103 

Unsuccessful HPB break isolation in Module 
1, Module 1 fails to shut down, Module 1 trips, 
Main steam header isolates in Module 1, 
Consequential trip in Module 2-4, 
Unsuccessful main feedwater forced cooling 
with SSS for Module 1, Unsuccessful SSS 
cooling in Module 1/Module 1-4, 
Unsuccessful primary system pumpdown in 
Module 1/Module 1-4, Successful Passive 
RCCS cooling in Module 1/Module 1-4, and 
then Successful Active RCCS cooling in 
Module 1/Module 1-4 

Possible protective measures similar 
to LD-01 

SSGTL-33 
Module 1 shuts down, SG Isolation Valves 
stay open for Module 1, Primary Relief Valves 
open in Module 1/Module 1-4, Primary Relief 

Possible protective measures similar 
to LD-01 
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Valves reclose in Module 1/Module 1-4, and 
then Module 1/Module 1-4 HPB integrity lost 

SSGTL-25 

Module 1 shuts down, SG isolation valves 
close for module 1, SG dump fails to open for 
module 1, Primary Pressure Relief Valves 
open in module 1, Primary Relief Valves stay 
Open in module 1, and then Active RCCS 
cooling in module 1 is maintained until the 
plant reaches a safe stable state 

Possible protective measures similar 
to LD-01 

Given that all of these LBEs are related to either a depressurization or a loss of forced cooling and 
consequential fuel heat-up that results in an extended release of radioactivity, evacuation of onsite 
personnel from the site would be warranted for dose savings. Based on the evaluation, protective 
measures of evacuation for onsite personnel within the EAB are determined to be warranted to address 
different accident conditions. The resultant protective actions are to be developed, described in the 
emergency plan, and evaluated in the future.  



Xe-100 Technical Report 
Preliminary Plume Exposure Pathway Emergency Planning 

Zone Analysis

Doc ID No: 010810 
Revision: 4 

Date: 8/31/2026 

© 1/26/2026 
X Energy, LLC

Page 34 
DLT-007 Rev 10

6. Conclusion

The results of the Long Mott Generating Station PEP EPZ determination process are summarized in 
Table 4. First, a spectrum of events was established using the LBEs identified through the LMP approach. 
An alternative hazard event selection was utilized for seismic hazards in accordance with the procedure 
in the PEP EPZ methodology. Next, the event evaluation and dose assessment were performed utilizing 
the set of LBEs. The comparison to criterion A (1 rem curve) found that doses exceeding 1 rem over 96 
hours were possible at a distance of [[    ]]LME from the facility. The comparison to criterion B (200 
rem curve) found that doses exceeding 200 rem red bone marrow dose over 24 hours were possible at a 
maximum distance of [[    ]]LME from the facility. The uncertainty and cliff-edge assessments 
determined that the 5 rem curve may extend to [[    ]]LME based on a comparison to criterion A (1 
rem curve). The alternative hazard assessment for the bounding seismic scenario resulted in a distance 
of [[    ]]LME when compared to the 1 rem criteria. A protective measures evaluation was performed 
for the [[    ]]LME LBEs that are the primary contributors to the 1 rem curve. The evaluation centered on 
protective measures within the EAB, as there were no derived distances that exceeded the EAB. The 
preliminary evaluation found that protective measures were warranted within the EAB; a full evaluation 
would require input from the IDPP.   

Based on these findings, the PEP EPZ is established at the EAB (400m) for the Long Mott Generating 
Station. 

Table 4: PEP EPZ Determination Results 

Analysis Step Assessment 

Spectrum of Events LBEs identified through LMP approach, used alternative hazard event 
selection considerations for seismic hazard. 

Event Evaluation and Dose 
Assessment 

The LBE assessment resulted in the following findings: 
Criterion A: 1 rem curve – Distance of [[    ]]LME

Criterion B: 200 rem curve – Distance of [[    ]]LME

Uncertainty/Cliff-Edge Assessment: 5 rem curve against Criterion A of 1E-5/yr-
Distance of [[    ]]LME 
Seismic Hazard: Dose vs Distance @ 1 rem – Distance of [[    ]]LME

Protective Measures 
Evaluation 

Beyond the EAB: 
Predetermined, prompt protective measures are not warranted.

Within the EAB:
41 LBEs contribute to the 1 rem curve within the EAB.
Protective measures were developed for onsite personnel, given the nature of the
releases.

PEP EPZ Determination The analysis determined that doses exceeding the EPA PAGs were not possible 
beyond the EAB and predetermined, prompt protective measures are not warranted. 
Within the EAB, protective measures are warranted. Therefore, the PEP EPZ is 
established at the EAB (400m). 
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7. Cross References and References

7.1 Cross References and References 

Document Title 
Cross References: X-energy documents that may impact the content of this document. 
References: X-energy or other documents that will not impact the content of this document 

Document 
No. 

Rev./ 
Date of 

Issuance 
Cross Reference/ 

Reference 

[1] Plume Exposure Pathway Emergency Planning Zone
Sizing Methodology

010229 2 Cross 
Reference 

[2] Performance-Based Emergency Preparedness for Small
Modular Reactors, Non-Light-Water Reactors, and Non-
Power Production or Utilization Facilities 

RG 1.242 0 Reference 

[3] An Approach for Risk-Informed Performance-Based
Emergency Planning

NEI 24-05 August 2025 Reference 

[4] Planning Basis for the Development of State and Local
Government Radiological Emergency Response Plans 
in Support of Light Water Nuclear Power Plant 

NUREG-
0396 

December 
1978 

Reference 

[5] Probabilistic Risk Assessment: Radiological
Consequence Analysis – Preliminary Scoping

006870 5 Cross 
Reference 

[6] Probabilistic Risk Assessment: Risk Integration –
Preliminary Scoping 

002200 6 Cross 
Reference 

[7] Xe-100 LBE Bounding Atmospheric Dispersion Factors
Report

003393 5 Cross 
Reference 

[8] Xe-100 XDIS Preliminary Dose Methodology Report 003724 4 Cross 
Reference 

[9] Xe-100 Preliminary Safety Analysis Dose Summary
Report

008078 3 Cross 
Reference 

[10] Xe-100 Preliminary Long Term Dose Calculation 007330 6 Cross 
Reference 

[11] Xe-100 Safety Analysis Phenomena and Key Parameter
Identification and Ranking Tables

007086 1 Cross 
Reference 

[12] Xe-100 Mechanistic Source Term for Long-Term
Consequences Report – Preliminary 

004130 6 Cross 
Reference 

[13] ARCON96 Meteorological Data Process and Preliminary
Results, Xe-100 – Long Mott

013366 1 Cross 
Reference 

[14] @RISK Risk and Decision Analysis Platform for
Microsoft Excel 

S/N: 
8140423 

Ver. 8.4.0 
(Build 281) 

Reference 

[15] Xe-100 Licensing Topical Report Atmospheric
Dispersion and Dose Calculation Methodology

007116 2 Cross 
Reference 

[16] Xe-100 Figure of Merit Uncertainty Methods 006177 1 Cross 
Reference 

[17] Technical Analysis Procedure QAP 3.2 8 Reference 



Xe-100 Technical Report 
Preliminary Plume Exposure Pathway Emergency Planning 

Zone Analysis

Doc ID No: 010810 
Revision: 4 

Date: 8/31/2026 

© 1/26/2026 
X Energy, LLC

Page 36 
DLT-007 Rev 10

Document Title 
Cross References: X-energy documents that may impact the content of this document. 
References: X-energy or other documents that will not impact the content of this document 

Document 
No. 

Rev./ 
Date of 

Issuance 
Cross Reference/ 

Reference 

[18] Software Procedure QAP 3.6 5 Reference 

[19] XSTERM v1.8.3 vs v1.8.2 Impact Assessment Report 007713 2 Cross 
Reference 

[20] Xe-100 Licensing Topical Report Transient and Safety
Analysis Methodology 

007834 2 Cross 
Reference 

[21] External Exposure to Radionuclides in Air, Water, and
Soil

FGR No. 
12 

September 
1993 

Reference 

[22] Limiting Values of Radionuclide Intake and Air
Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion 

FGR No. 
11 

September 
1988 

Reference 

[23] Alternative Radiological Source Terms for Evaluating
Design Basis Accidents at Nuclear Power Reactors

RG 1.183 July 2000 Reference 

[24] Xe-100 Preliminary Long Mott Atmospheric Dispersion
Factors Calculation 

014188 2 Cross 
Reference 

[25] Atmospheric Relative Concentrations in Building Wakes NUREG/C
R-6331

May 1997 Reference 

[26] Use Of ARCON Methodology for Calculation of
Accident-Related Offsite Atmospheric Dispersion 
Factors 

RG 1.249 September 
2023 

Reference 

[27] PCRAMMET User’s Guide, U.S. Environmental
Protection Agency.

EPA-
454/B-96-

001 

June 1999 Reference 
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Appendix A. Derivation of Release Profile Distributions 
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  ]]LME

Table 5: [[     ]]LME 
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1.0 INTRODUCTION

Figure 1.1

Figure 1.1. Location of Calhoun County, Texas
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Figure 2.2

Table 1.1. Survey Personnel and Project Roles

Name Title Role

Table 1.1

Figure 2.2

No Historic Properties Affected
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Figure 1.2. Project Area Location and Proposed Project Limits in Calhoun County, Texas.
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Figure 1.3. Project Area and APE in Calhoun County, Texas.
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2.0 PROJECT AREA PHYSICAL SETTING

2.1 Physiographic Region

Figure 2.1

Figure 2.1. Texas Physiographic Map Depicting Project Area (EPA, 2023).

2.2 Area of Potential Effect
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Figure 2.2

Figure 2.3

Figures 2.4 2.8
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Figure 2.2. APE for the Proposed Undertaking at Dow Seadrift (USGS, Green Lake, 1973).
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Figure 2.3. 1911 Calhoun County Map Depicting Green Lake and Surrounding Lot Owners
(Texas General Land Office, 1911).

Figure 2.4. The Project Area Showing Mixed Characteristics and Land Uses.

Approximate location of 
modern Dow Seadrift 
Operations Property 

within APE.
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Figure 2.5. Industrial Elements (AR 1a) within the APE.

Figure 2.6. Foundations of Historic Industrial Structures and Modern Industrial 
Construction (AR 10) within the APE.
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Figure 2.7. Abandoned Residential Structure (AR 9) within the APE.

Figure 2.8. Typical Agricultural/ Residential Outbuilding and Vegetation Overgrowth (AR 
4) within the APE.
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3.0 BACKGROUND RESEARCH

3.1 Previous Sites and Surveys

Table 3.1 Figure 3.1

Stantec Historic Resources Survey 
of Aransas, Refugio, and Calhoun Counties: Calhoun County Survey Report

Table 3.2 Figure 3.1

Table 3.1. Previously Surveyed Resources within the APE

Site #
THC Atlas 
Number Historic Name Location Previous 

Recommendation

Jesse Rigby Rd
11525 TX-35

10622 HWY 35
10237 HWY 35
10211 HWY 35 

Moreman Community 
Cotton Gin 10254 HWY 35
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Table 3.2. Previously Surveyed Resources within the 1-mile Buffer around the APE

Texas Atlas # Historic Name Location NRHP Eligibility
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Figure 3.1. View of Previously Surveyed Resources within the APE and Surrounding 1-
Mile Buffer.
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3.2 Archival Research

Table 3.3

Table 3.3. Archival Resources Researched for the Project

Resource Date Topographer/
Author Information
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4.0 NRHP CRITERIA AND METHODS

How to Apply the National Register Criteria for Evaluation

4.1 NRHP Criteria for Eligibility 

4.2 NRHP Criteria for Integrity

How to Apply the National Register Criteria for Evaluation
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Location:

Design: 

Setting:

Materials: 

Workmanship: 

Feeling:

Association:
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5.0 HISTORIC CONTEXT

5.1 History of Calhoun County, Texas

Figure 5.1



Cultural Historic Survey for the Proposed January 2024
Project Long Mott, Calhoun County, Texas Page 18



Cultural Historic Survey for the Proposed January 2024
Project Long Mott, Calhoun County, Texas Page 19

Figure 5.1. View of Damage in the Aftermath of a Hurricane in 1942 (Calhoun County 
Historical Commission).
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5.2 Port Lavaca, Texas

Figure 5.2

Figure 5.3
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Figure 5.2. Port Lavaca Main Street Theater Marquee and Welcome Sign. 

Figure 5.3. View of Alcoa Plant beyond the Causeway between Port Lavaca and Point 
Comfort. 
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5.3 Union Carbide Company and Dow Seadrift Facility

Figure 5.4
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Figure 5.4. Union Carbide Seadrift Facility in 1954 (Hinder, Rinaldi-Williams, et al. 2023).
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5.4 Regional Architecture

Figure 5.5

Figure 5.6
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Figure 5.5. An Example of the Simple and Unornamented Character of Many Residences 
and Non-Residential Buildings (AR 9) in and around the APE. 



Cultural Historic Survey for the Proposed January 2024
Project Long Mott, Calhoun County, Texas Page 26

Figure 5.6. An Example of a Transitional Ranch House (AR 6) within the APE. 
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6.0 SITE DESCRIPTION AND EVALUATION

Figure 6.1

Table 6.1

No 
Historic Properties Affected

Table 6.1. Historic Resources in APE and NRHP Recommendations

Resource 
Number Address Style/Form NRHP 

Recommendation
Determination 

of Effect
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Resource 
Number Address Style/Form NRHP 

Recommendation
Determination 

of Effect
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Figure 6.1. Aerial Showing the APE and the Documented Historic Resources.
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7.0 AR 1: 7501 TX-185 (DOW SEADRIFT FACILITY)

7.1 AR 1a

Table 7.1

Figure 7.1

Table 7.1
1954 aerial, Figure 5.4

Figure 7.2

Table 7.1. Summary of AR 1a

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figures 7.3-7.5

Table 7.2
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Table 7.2. Overview of AR 1a Historic Buildings

Figure 7.6

Figure 7.7

Figure 7.8

Figures 7.9-7.10

Figure 7.11-7.13
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Figure 7.14

Figures 7.15-7.16

Current Condition

7.2 AR 1b

Table 7.3

Figure 
7.17

Table 7.3

Figure 7.18

Figure 7.19
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Table 7.3. Summary of AR 1b

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figures 7.20-7.22

Figure 7.22

Current Condition

7.3 AR 1 NRHP Recommendation
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Figure 7.1. Aerial Image Showing the Location of AR 1a.



Cultural Historic Survey for the Proposed January 2024
Project Long Mott, Calhoun County, Texas Page 37

Figure 7.2. AR 1a Shown on the 1973 Green Lake Historic Topographic Map.

Figure 7.3. Overview of AR 1a, facing Southeast.

AR 1a
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Figure 7.4. View of Signage Associated with AR 1a.

Figure 7.5. Oblique Aerial of AR 1a, facing North (The Center for Land Use Interpretation, 
2009).
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Figure 7.6. AR 1a, View of Southeast Elevation of Building 1, facing North.

Figure 7.7. AR 1a, View of Southwest Elevation of Building 1, facing Northeast.
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Figure 7.8. AR 1a, View of Northwest Elevation of Building 1, facing Southeast.

Figure 7.9. AR 1a, View of Southeast Elevation of Building 2, facing Northeast.
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Figure 7.10. AR 1a, Partial View of Southwest Elevation of Building 2, facing East.

Figure 7.11. AR 1a, View of Southwest Elevation of Buildings 13 & 14, facing East.
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Figure 7.12. AR 1a, View of Southwest Elevation of Building 13, facing East.

Figure 7.13. AR 1a, View of Southwest and Northwest Elevations of Building 14, facing 
East.
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Figure 7.14. AR 1a, Partial View of Southwest and Southeast Elevations of Building 140, 
facing Southeast.

Figure 7.15. AR 1a, View of Northwest and Southwest Elevations of Building 380, facing 
East.
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Figure 7.16. AR 1a, Partial View of Northeast and Southeast Elevations of Building 140, 
facing West.
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Figure 7.17. Aerial Image Showing the Location of AR 1b.
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Figure 7.18. AR 1b Shown on the 1956 Historic Aerial Image.

Figure 7.19. AR 1b Shown on the 1973 Austwell Historic Topographic Map.

AR 1b prior to 1936-1973 
expansion

AR 1b
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Figure 7.20. The East Elevation of AR 1b, Facing Southwest.

Figure 7.21. The North and East Elevations of AR 1b, facing Southwest.
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Figure 7.22. View of Rusting and Mixed Condition of AR 1b Elements, facing Northwest.
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8.0 AR 2: NORTHEAST OF TX-185

Table 8.1; Figure 8.1). 

Figure 8.2

Figure 8.3

Table 8.1. Summary of AR 2

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Architectural Type
Owner

Integrity

NRHP Recommendation

Building Description

Figures 8.4-8.5
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Current Condition

NRHP Recommendation
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Figure 8.1. Aerial Image Showing the Location of AR 2.
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Figure 8.2. Location of AR 2 on the 1973 Green Lake USGS Topographic Map.

Figure 8.3. View of AR 2 Prior to Deconstruction on the 1983 Historic Aerial Image.

AR 2

AR 2



Cultural Historic Survey for the Proposed January 2024
Project Long Mott, Calhoun County, Texas Page 53

Figure 8.4. View of Vegetation Obscuring AR 2, facing Northeast.

Figure 8.5. View of No Trespassing Sign at Gravel Road Leading to AR 2.
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9.0 AR 3: NORTHEAST OF TX- 185

Table 9.1; Figure 9.1

Figure 
9.2

Table 9.1 Summary of AR 3

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figure 9.3

Figure 9.4

Figures 9.5 
9.6
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Current Condition

NRHP Recommendation
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Figure 9.1. Aerial Image Showing the Location of AR 3.
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Figure 9.2. Location of AR 3 on the 1973 Green Lake USGS Topographic Map. 

Figure 9.3. Overview of AR 3, facing East. 

General location 
of AR 3

GAF Facility (AR 2)
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Figure 9.4. View of Storage Shed, facing West; Note the Piping and Receiver Surrounding 
the Structure.

Figure 9.5. View of the Second Structure Comprising AR 3, facing East; Note 
Surrounding Piping and Power Line Pole.
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Figure 9.6. View of South Elevation of Northwestern Structure, facing North.
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10.0 AR 4: JESSE RIGBY RD

Table 10.1; Figure 10.1

.

Figure 10.2

Table 10.1. Summary of AR 4

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figure 10.3-10.7

Figure 10.4

Current Condition
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NRHP Recommendation
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Figure 10.1. Aerial Image Showing the Location of AR 4.
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Figure 10.2. Location of AR 4 on the 1973 Green Lake USGS Topographic Map.

Figure 10.3. View of Southeast and Northeast Elevations of Larger Structure, facing West.

AR 4
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Figure 10.4. View of Southeast Elevation of Larger Structure, facing Northwest. 

Figure 10.5. View of Southeast and Southwest Elevations of Larger Structure, facing 
Northeast.  
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Figure 10.6. View of Southeast and Southwest Elevations of Smaller Structure, facing 
Northeast.

Figure 10.7. View of Southeast Elevation of Smaller Structure, facing Northwest.
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11.0 AR 5: 11525 TX- 35

Table 11.1; Figure 11.1

Figure 11.2

Figure 11.3

Table 11.1 Summary of AR 5

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figure 11.4
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Figure 11.3

Figure 11.5

Figure 11.6-11.7

Associated Outbuildings

Figure 11.8

Current Condition

NRHP Recommendation
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Figure 11.1. Aerial Image Showing the Location of AR 5 with its Outbuilding.

AR 5 Outbuilding 
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Figure 11.2. Location of AR 5 on the 1969 Port Lavaca USGS Topographic Map.

Figure 11.3. View of AR 5 and Outbuilding, facing South; Note Vegetation Overgrowth. 

AR 5
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Figure 11.4. View of the Northwest (Main) Elevation of AR 5, facing South; Note the 
Significant Overgrowth of Vegetation.

Figure 11.5. View of the Southwest Elevation of AR 5, facing South.
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Figure 11.6. View of Southeast (Rear) Elevation of Cross-gable Section, facing North. 

Figure 11.7. View of Southeast (Rear) Elevation of Central Block, facing Northwest. 
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Figure 11.8. View of Northwest and Northeast Elevations of Outbuilding, facing South. 
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12.0 AR 6: 10622 TX-35

Table 12.1; Figure 12.1

Figure 12.2

Table 12.1. Summary of AR 6

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type
Integrity

NRHP Recommendation

Building Description

Figure 12.3-12.4
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Figure 12.5

Figure 12.6

Associated Outbuildings

Figure 12.7-12.9

Figure 12.10

Current Condition

NRHP Recommendation
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Figure 12.1. Aerial Image Showing the Location of AR 6.

AR 6 Outbuildings 
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Figure 12.2. Location of AR 6 on the 1953 Green Lake USGS Topographic Map.

Figure 12.3. View of the Southeast (Main) Elevation of AR 6, facing Northwest.

AR 6
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Figure 12.4. View of the Southeast (Main) Elevation of AR 6, facing Northwest.

Figure 12.5. View of the Southwest Elevation of AR 6, facing Southwest.
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Figure 12.6. View of the Northeast Elevation of AR 6, facing Northeast.

Figure 12.7. View of AR 6 and an Outbuilding, facing North.
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Figure 12.8. View of the East and North Elevations of Storage Building Associated with 
AR 6, facing West.

Figure 12.9. View of the East and North Elevations of Storage Building Associated with 
AR 6, facing West.
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Figure 12.10. View of the East and North Elevations of Vehicle Shed Associated with AR 
6, facing West.
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13.0 AR 7: 10548 TX-35

Table 13.1; Figure 13.1

Figure 13.2

Table 13.1. Summary of AR 7

Address 
County
Date of Construction
Square Footage 
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figure 13.3

Figure 13.4-13.5

Current Condition
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NRHP Recommendation
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Figure 13.1. Aerial Image Showing the Location of AR 7.

Main House
(Modern) 
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Figure 13.2. Location of Original House Associated with AR 7 on the 1973 Green Lake
USGS Topographic Map.

Figure 13.3. View of Southeast (Main) and Southwest Elevations of AR 7, facing North;
Note Associated Modern Residence.

Original house 
associated with AR 7 
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Figure 13.4. View of the Southeast (Main) and Northeast Elevations of AR 7, facing East.

Figure 13.5. View of Southeast and Northeast Elevations of AR 7, facing West.
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14.0 AR 8: 10237 TX-35

Table 14.1; Figure 14.1

Figure 14.2

Table 14.1. Summary of AR 8

Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type
Integrity

NRHP Recommendation

Building Description

Figure 14.3-14.4

Figure 14.5
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Figure 14.6

Figure 14.6

Current Condition

NRHP Recommendation



Cultural Historic Survey for the Proposed January 2024
Project Long Mott, Calhoun County, Texas Page 91

Figure 14.1. Aerial Image Showing the Location of AR 8.
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Figure 14.2. Location of AR 8 on the 1973 Green Lake USGS Topographic Map.

Figure 14.3. View of the Northwest (Main) Elevation of AR 8, facing Southeast.

AR 8
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Figure 14.4. View of the Northwest (Main) Elevation of AR 8, facing Southeast.

Figure 14.5. View of the Northwest (Main) and Northeast Elevations of AR 8, facing South.
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Figure 14.6. View of the Southeast and Southwest Elevations of AR 8, facing North.
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15.0 AR 9: 10211 TX-35

Table 15.1; Figure 15.1

Figure 15.2

Table 15.1. Summary of AR 9

Address 
County
Date of Construction
Square Footage
Acreage
Owner
Architectural Type
Integrity

NRHP Recommendation

Building Description

Figure 15.3

Figure 15.4
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Figure 15.5

Current Condition

NRHP Recommendation
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Figure 15.1. Aerial Image Showing the Location of AR 9.

Non-historic 
residence 

Non-historic 
Outbuilding 
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Figure 15.2. Location of AR 9 on the 1973 Green Lake USGS Quadrangle Topographic 
Map.

Figure 15.3. View of the Northwest (Main) Elevation of AR 9, facing Southeast.

AR 9
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Figure 15.4. View of the Northwest (Main) and Northeast Elevations of AR 9, facing South.

Figure 15.5. View of the Northwest (Main) and Southwest Elevations of AR 9, facing East.
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16.0 AR 10: 10254 TX-35 (MOREMAN COMMUNITY COTTON GIN)

Table 16.1; Figure 16.1

Table 16.1

Figure 16.2

Table 16.1. Summary of AR 10
Address 
County
Date of Construction
Square Footage (Living Area)
Acreage
Owner
Architectural Type

Integrity

NRHP Recommendation

Building Description

Figure 16.3

Table 16.2
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Table 16.2. Overview of AR 10 Historic Buildings and Structures

Figures 16.4-16.5

Figures 16.6-16.8

Figures 16.9-16.12

Current Condition

NRHP Recommendation
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Figure 16.1. Aerial Image Showing the Location of AR 10.

Remnants of 
non-extant 
structures

Office Building

Quonset Hut
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Figure 16.2. Location of AR 10 on the 1953 Green Lake USGS Topographic Map.

Figure 16.3. Overview of AR 10, facing Northwest.

AR 10
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Figure 16.4. View of South and East (Main) Elevations of Office Building, facing 
Northwest. 

Figure 16.5. View of the South Elevation of Office Building, facing North. 
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Figure 16.6. View of West Elevations of Quonset Hut and Nearby Barn, facing East. 

Figure 16.7. View East and South Elevations of Quonset Hut, facing Northwest. 
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Figure 16.8. View North Elevation of Quonset Hut, facing South. 

Figure 16.9. View of Earlier Complex Remnants, facing Southwest. 
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Figure 16.10. View of Grain Bin Approaching Historic Age, facing West. 

Figure 16.11. View of Grain Bin Foundations, facing South. 
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Figure 16.12. View of Processing Machinery, facing West; Note the Cotton Littered 
around the Ground Outside of the Ginning Building. 
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17.0 CONCLUSIONS AND RECOMMENDATIONS

Table 17.1

No Historic Properties Affected
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Table 17.1. NRHP Recommendations and Determinations of Effect

Resource
Number Style/Form NRHP 

Recommendation Determination of Effect
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1 INTRODUCTION
1.1 Overview

Figures 1.1 – 1.3

Figure 1.1. Project Location in Calhoun County, Texas.
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Figure 1.3. The APE Shown on a Current Aerial Photograph.



1.2 Intensive Archaeological Survey Summary



2 ENVIRONMENTAL SETTING
2.1 Physiography, Geology, and Soils

Figure 2-1

Figure 2.1. A Physiographic Map of Texas Showing the Project Area Location.

Figure 2.2
Table 2.1



Figure 2.2. Soils Located Within and Surrounding the APE.



Table 2.1. Summary of Soil Types Found within the APE.

Soil Type Typical Soil 
Profile Drainage Parent 

Material Landform % of 
APE
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3.3 Archaeological Background Research

Figure 3.1
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Figure 3.1. Texas Site Atlas Background Data within 1-km of the APE.



Figure 3.2. APE Shown on the 1953 24k Topographic Quadrangles.
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Figure 5.4

Figures 5.5 – 5.7

Appendix A
Figure 5.8

Figures 5.9 – 5.11

Figure 5.1. Overview of APE Showing Corn, Facing Southwest.



Figure 5.2. Overview of the APE Showing Scrub Growth, Facing North.

Figure 5.3. Overview of the APE Showing Railroad Tracks, Facing North.



Figure 5.4. Overview of the APE Showing Railyard, Facing Northeast.

Figure 5.5. Overview of the Ground Surface, Facing West.



Figure 5.6. View of the APE South, Showing Drainage and Utility, Facing Northeast.

Figure 5.7. Access Road in Central APE, Facing North.



Figure 5.8. Survey Results, Showing STP Locations.



Figure 5.9. Observed Soil Profile.

Figure 5.10. Observed Soil Profile.



Figure 5.11. Observed Soil Profile.

5.2 High Probability Areas
Section 3.4

Figure 3.1
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STP # Total STP Depth (cmbs) Artifacts 
(Pos/Neg) Date Recorder



STP # Total STP Depth (cmbs) Artifacts 
(Pos/Neg) Date Recorder



STP # Total STP Depth (cmbs) Artifacts 
(Pos/Neg) Date Recorder
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STP locations within the APE.



STP locations within the APE.
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1 Introduction

Project Long Mott Environmental Report, Standard Operating Procedures for Field Data 
Collection 

Project Long Mott Environmental Report, Quality Assurance Project Document 

1.1 Project Site

et al.,



1.2 Purpose

1.3 Regulatory Basis

1.4 Scope





 
2 Methods and Technical Approach

2.1 Desktop Analysis

2.2 Terrestrial Resources

2.2.1 Vegetation Assessment

2.2.2 Terrestrial Wildlife Assessment



 

Pluvialis dominica Haliaeetus leucocephalus Rynchops 
niger), Chaetura pelagica), Spiza americana Sterna 
forsteri Gelochelidon nilotica Rallus elegans Sternula 
antillarum antillarum), Tringa flabipes Numenius 
americanus Limosa fedoa Passerina ciris

Calidris melanotos Lanius ludovicianus excubitorides
Protonotaria citrea (Egretta rufescens

Thalasseus sandvicensis Elanoides forficatus
Limnodromus griseus Numenius phaeopus hudsonicus Tringa 

semipalmata



 
2.3 Aquatic Resources

2.3.1 Fish Sampling

2.3.2 Macroinvertebrate Sampling

2.4 Important Species and Habitats

Federal Register



 



 
3 Results

3.1 Terrestrial Resources

3.1.1 Vegetation

Dichanthium Bothriochloa ischaemum
Cynodon dactylon

Table 3-1
Land Cover within the Project Long Mott Project Site and Vicinity

Land Cover Class
Project Site(a)

(acres)

6-mile 
Vicinity(b)

(acres)



 

Land Cover Class
Project Site(a)

(acres)

6-mile 
Vicinity(b)

(acres)

Total 1,548.1 84,940.2
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Cultivated Crops:

Verbena brasiliensis Urochloa platyphylla
Urochloa fusca Sorghum halepense Oxalis 

corniculata Oenothera laciniata Coreopsis 
tinctoria

Evergreen Forest:

Quercus fusiformis

Celtis laevigata
Ilex vomitoria Callicarpa americana Rosa bracteata

Dichanthium aristatum
Chromolaena odorata Euthamia gymnospermoides

Paspalum langei
Smilax bona-nox Smilax rotundifolia

Toxicodendron radicans

Deciduous Forest:

Dichanthium annulatum
Dichanthium aristatum

Shrub-Scrub and Woody Wetlands:



 

Vachellia farnesiana

Helenium amarum Rumex pulcher
Parthenium hysterophorus

Paspalum dilatatum Setaria parviflora Steinchisma hians
Spartina spartinae

Rhynchospora indianolensis

Baccharis halimifolia
Lythrum alatum

Gleditsia triacanthos

Agalinis heterophylla Ambrosia psilostachya
Panicum dichotomiflorum Sesbania herbacea

Herbaceous:

Paspalum denticulatum



 

Bouteloua rigidiseta Chloris 
cucullata Croton 
monanthogynus Linum berlandieri Sabatia 
campestris

Paspalum pubiflorum

Rubus trivialis Ambrosia 
psilostachya Cynanchum racemosum Cardiospermum halicacabum

Sesbania drummondii

Paspalum notatum
Bromus catharticus Nassella 

leucotricha Rudbeckia hirta
Asclepias viridis Callirhoe involucrata

Cyperus retrorsus Eryngium hookeri
Hebertia lahue Kyllinga odorata Monarda 

punctata Prosopis 
glandulosa

Emergent Wetlands:

Distichlis spicata Neptunia 
pubescens Eleocharis montevidensis Cyperus articulatus

Eleocharis cellulosa



 
Bacopa monnieri

Typha domingensis

Triadica sebifera Fraxinus berlandieriana

Paspalidium geminatum Malachra capitata
Caperonia palustris Lythrum alatum

Cardiospermum halicacabum Ampelopsis arborea

Iva annua

Salix nigra Salix interior Phragmites australis
Ilex decidua Hibiscus laevis

Cephalanthus occidentalis

3.1.2 Wildlife

3.1.2.1 Avifauna



 

Agelaius phoeniceus Cathartes aura

Cardinalis cardinalis
Mimus polyglottos Molothrus ater Petrochelidon 

fulva .

Zenaida macroura

Charadrius vociferus Coragyps atratus
Passerculus sandwichensis

Quiscalus mexicanus Stelgidopteryx serripennis
Sturnus vulgaris

Buteo 
albicaudatus

(Mycteria americana



 

Colinus virginianus
Zenaida macroura

Anas acuta
Anas crecca Antigone canadensis

Dendrocygna autumnalis Fulica americana
Gallinago delicata Gallinula galeata Mareca strepera
Meleagris gallopavo Mergus serrator

Spatula clypeata Spatula discors



 
Table 3-3

Avifaunal Species Observed in or near the Project Long Mott Project Site, Winter 2023

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Agelaius phoeniceus

Anas acuta 

Anas crecca 

Antigone canadensis 

Ardea alba

Ardea herodias

Buteo jamaicensis

Buteo lineatus 

Butorides virescens

Caracara cheriway

Cardinalis cardinalis

Cathartes aura

Charadrius vociferus

Circus hudsonius

Columba livia

Coragyps atratus        

Dumetella carolinensis      

Egretta thula         

Egretta tricolor       

Eudocimus albus             

Falco sparverius            

Fulica americana         

Gallinago delicata           

Gallinula galeata    

Haemorhous mexicanus   

Haliaeetus leucocephalus 

Himantopus mexicanus     

Hydroprogne caspia         

Lanius ludovicianus      

Leucophaeus atricilla      

Limnodromus griseus      

Mareca strepera       



 

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Megaceryle alcyon         

Melospiza melodia     

Mimus polyglottos       

Molothrus ater       

Nannopterum auritum  

Parkesia noveboracensis  
Passerculus 
sandwichensis  

Pelecanus occidentalis     

Pipilo erythrophthalmus    

Platalea ajaja           

Plegadis falcinellus        

Podilymbus podiceps      

Quiscalus mexicanus    

Sayornis phoebe          

Setophaga coronata     

Spatula clypeata         

Spatula discors        

Streptopelia decaocto   

Sturnella magna         

Sturnus vulgaris           

Tringa flavipes      

Vireo griseus               

Zenaida macroura        

Zonotrichia albicollis   
Species Richness 17 46 27



 
Table 3-4

Avifaunal Species Observed in or near the Project Long Mott Project Site, Spring 2023

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Agelaius phoeniceus 
Ardea alba
Bubulcus ibis
Buteo jamaicensis 
Butorides virescens
Calidris minutilla
Caracara cheriway
Cardinalis cardinalis
Cathartes aura
Charadrius vociferus
Chlidonias niger
Chordeiles minor
Coccyzus americanus
Colinus virginianus
Columba livia
Contopus virens
Coragyps atratus
Cyanocitta cristata
Dendrocygna autumnalis
Egretta caerulea 
Egretta thula
Egretta tricolor
Eudocimus albus
Fulica americana
Gallinula galeata
Geothlypis trichas
Geranoaetus 
albicaudatus
Himantopus mexicanus
Hirundo rustica
Icteria virens
Lanius ludovicianus
Leucophaeus atricilla
Melanerpes carolinus
Meleagris gallopavo
Mergus serrator 
Mimus polyglottos
Molothrus aeneus
Molothrus ater



 

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Myiarchus crinitus
Myiarchus tyrannulus
Nannopterum auritum
Nyctanassa violacea
Passer domesticus
Passerina caerulea
Passerina ciris
Pelecanus occidentalis
Petrochelidon fulva 
Petrochelidon pyrrhonota
Phalaropus tricolor
Platalea ajaja
Plegadis falcinellus
Podilymbus podiceps
Poecile carolinensis
Progne subis
Quiscalus mexicanus
Quiscalus quiscula
Setophaga coronata
Spinus tristis
Spiza americana
Sterna forsteri 
Sterna hirundo
Streptopelia decaocto
Sturnella magna
Sturnus vulgaris
Thalasseus maximus
Thryothorus ludovicianus
Tringa flavipes
Tringa semipalmata
Tyrannus forficatus
Vireo griseus
Vireo olivaceus
Zenaida macroura

Species Richness 36 58 30



 
Table 3-5

Avifaunal Species Observed in or near the Project Long Mott Project Site, Summer 2023

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Agelaius phoeniceus
Ammodramus savannarum
Anhinga anhinga                      
Ardea alba                               
Ardea herodias                        
Bubulcus ibis                            
Buteo jamaicensis                    
Butorides virescens                 
Caracara cheriway                   
Cardinalis cardinalis                 
Cathartes aura                         
Charadrius vociferus                
Chlidonias niger                       
Chordeiles minor                      
Circus hudsonius                     
Columba livia                           
Contopus virens                   
Coragyps atratus                     
Dendrocygna autumnalis         
Dumetella carolinensis             
Egretta caerulea                      
Egretta thula                            
Egretta tricolor                         
Eudocimus albus                     
Fulica americana                
Gallinula galeata                    
Geranoaetus albicaudatus       
Himantopus mexicanus         
Lanius ludovicianus       
Leucophaeus atricilla               
Limnodromus griseus        
Megaceryle alcyon                  
Melanerpes carolinus  
Mimus polyglottos     
Molothrus ater            
Mycteria americana                 
Myiarchus crinitus        
Nannopterum auritum   



 

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Pelecanus occidentalis            
Petrochelidon fulva                  
Petrochelidon pyrrhonota         
Piranga rubra                      
Platalea ajaja                   
Plegadis falcinellus                  
Podilymbus podiceps           
Quiscalus mexicanus             
Sayornis phoebe                      
Setophaga petechia              
Spinus tristis                 
Spiza americana                      
Spizelloides arborea    

Stelgidopteryx serripennis       

Sterna forsteri                          
Streptopelia decaocto     
Sturnus vulgaris                      
Thalasseus maximus               
Thalasseus sandvicensis         
Tringa semipalmata                 
Vireo griseus                            
Zenaida macroura                 

Species Richness 33 42 37



 
Table 3-6

Avifaunal Species Observed in or near the Project Long Mott Project Site, Fall 2023

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Agelaius phoeniceus
Anas acuta
Anhinga anhinga
Antigone canadensis
Ardea alba
Ardea herodias
Botaurus lentiginosus
Bubulcus ibis
Buteo jamaicensis
Buteo lineatus
Calidris minutilla
Caracara cheriway
Cardinalis cardinalis
Cathartes aura
Charadrius vociferus
Chordeiles minor
Circus hudsonius
Coragyps atratus
Dumetella carolinensis
Egretta caerulea
Egretta thula
Egretta tricolor
Eudocimus albus
Falco sparverius
Fulica americana
Geranoaetus albicaudatus
Hirundo rustica
Lanius ludovicianus
Leucophaeus atricilla
Megaceryle alcyon
Melanerpes carolinus
Melospiza melodia
Mimus polyglottos
Molothrus ater

Nannopterum auritum

Pandion haliaetus
Passerculus sandwichensis
Pelecanus occidentalis



 

Scientific Name Common Name

On-site 
Surveys 

Abundance1

Driving 
Route

Abundance2
Vicinity General 

Reconnaissance3

Plegadis falcinellus
Podilymbus podiceps
Polioptila caerulea
Quiscalus mexicanus
Sayornis phoebe
Sialia sialis
Spatula clypeata
Spinus tristis

Stelgidopteryx serripennis

Sterna forsteri
Streptopelia decaocto
Sturnella magna
Sturnella neglecta
Sturnus vulgaris
Tringa semipalmata
Troglodytes aedon
Tyrannus forficatus
Vireo griseus
Zenaida macroura

                                          Species Richness           20 46 43

3.1.2.2 Mammals

Canis latrans
Didelphis virginiana Odocoileus virginianus Procyon lotor

Sus scrofa Sylvilagus floridanus Marmota monax
Mephitis mephitis

Castor canadensis Dasypus 
novemcinctus Myocastor coypus



 

Table 3-7
Mammal Species Observed in or near the Project Long Mott Project Site, Winter 2023

Scientific Name Common Name On-site Vicinity
Canis latrans
Didelphis virginiana
Odocoileus virginianus
Procyon lotor
Sylvilagus floridanus
Marmota monax
Mephitis mephitis

Table 3-8
Mammal Species Observed in or near the Project Long Mott Project Site, Spring 2023

Scientific Name Common Name On-site Vicinity
Canis latrans
Castor canadensis
Dasypus novemcinctus
Marmota monax
Mephitis mephitis
Odocoileus virginianus
Procyon lotor
Sus scrofa
Sylvilagus floridanus

Table 3-9
Mammal Species Observed in or near the Project Long Mott Project Site, Summer 2023

Scientific Name Common Name On-site Vicinity
Dasypus novemcinctus



 
Myocastor coypus
Odocoileus virginianus
Procyon lotor
Sylvilagus floridanus

Table 3-10
Mammal Species Observed in or near the Project Long Mott Project Site, Fall 2023

Scientific Name Common Name On-site Vicinity
Canis latrans
Didelphis virginiana
Odocoileus virginianus
Procyon lotor
Sylvilagus floridanus

3.1.2.3 Herpetofauna

Alligator 
mississippiensis Incilius nebulifer Lithobates 
catesbeianus Nerodia rhombifer Plestiodon 
fasciatus Thamnophis proximus orarius Thamnophis 
sirtalis Trachemys scripta elegans

Agkistrodon piscivorus
Apalone spinifera Sceloporus olivaceus
Chelydra serpentina

Table 3-11
Herpetofauna Species Observed in or near the Project Long Mott Project Site, Spring

2023
Scientific Name Common Name On-site Vicinity
Alligator mississippiensis
Apalone spinifera
Incilius nebulifer
Lithobates catesbeianus
Nerodia rhombifer
Plestiodon fasciatus
Sceloporus olivaceus
Thamnophis sirtalis



 
Trachemys scripta elegans

Table 3-12
Herpetafauna Species Observed in or near the Project Long Mott Project Site, Summer 

2023
Scientific Name Common Name On-site Vicinity
Alligator mississippiensis
Apalone spinifera
Chelydra serpentina
Incilius nebulifer
Nerodia rhombifer
Trachemys scripta elegans

Table 3-13
Herpetafauna Species Observed in or near the Project Long Mott Project Site, Fall 2023
Scientific Name Common Name On-site Vicinity
Agkistrodon piscivorus
Alligator mississippiensis
Apalone spinifera
Nerodia rhombifer
Thamnophis proximus orarius

3.2 Aquatic Resources

3.2.1 Fish

Poecilia latipinna Gambusia affinis
Cyprinodon variegatus



 
Table 3-14

Fish Species Observed in or near the Project Long Mott Project Site, Summer 2023

Location Common Name Scientific Name Number
Weight 

(g)
Collection 
Method*

Cyprinodon variegatus
Mugil cephalus

Gambusia affinis
Dorosoma petenense

Fundulus zebrinus
Poecilia latipinna

Total 52 214.4

Cyprinus carpio

Ictiobus bubalus 
Dorosoma cepedianum

Cyprinodon variegatus
Gambusia affinis

Micropterus salmoides
Lepisosteus oculatus

Ictalurus punctatus
Herichthys cyanoguttatus

Poecilia latipinna
Total 78 11,547.4

Herichthys cyanoguttatus
Gambusia affinis

Lepomis gulosus
Mugil cephalus

Cyprinodon variegatus
Notropis texanus

Poecilia latipinna
Lepisosteus oculatus

Notropis spectrunculus
Ictiobus bubalus 

Micropterus salmoides

Lepomis macrochirus 
Elops saurus

Anchoa mitchilli



 

Location Common Name Scientific Name Number
Weight 

(g)
Collection 
Method*

Total 135 3,737.6

Dorosoma cepedianum

Table 3-15
Fish Species Observed in or near the Project Long Mott Project Site, Fall 2023

Location Common Name Scientific Name Number
Weight 

(g)
Collection 
Method*

Mugil cephalus

Herichthys cyanoguttatus
Poecilia latipinna

Gambusia affinis
Cyprinodon variegatus

Menidia beryllina
Etheostoma gracile

Lepisosteus oculatus
Total 630 835

Ictiobus bubalus 
Herichthys cyanoguttatus

Pimephales Vigilax
Lepomis macrochirus 

Micropterus salmoides
Ictalurus punctatus

Dorosoma cepedianum
Lepomis megalotis

Lepomis cyanellus
Poecilia latipinna

Lucania goodei



 

Location Common Name Scientific Name Number
Weight 

(g)
Collection 
Method*

Gambusia affinis
Fundulus grandis

Cyprinus carpio
Lepisosteus oculatus

Total 47 7,085
Poecilia latipinna

Gambusia affinis
Lucania goodei

Lepomis macrochirus 
Lepomis cyanellus

Lepomis megalotis
Atractosteus spatula

Lepisosteus oculatus
Menidia beryllina

Lepisosteus platostomus
Anchoa mitchilli

Sciaenops ocellatus
Total 164 3,926

Anchoa mitchilli Menidia 
beryllina

Cyprinus carpio

Table 3-16
Fish Species Observed in or near the Long Mott Project Site, Winter 2024

Location Common Name Scientific Name Number
Weight 

(g)
Collection 
Method*

Cyprinodon variegatus
Poecilia latipinna

Gambusia affinis
Total 70 34.6



 

Location Common Name Scientific Name Number
Weight 

(g)
Collection 
Method*

Lepomis microlophus
Lepomis megalotis

Lepomis macrochirus 
Dorosoma cepedianum

Lepisosteus osseus
Ictiobus bubalus 

Cyprinus carpio
Lepomis gulosus

Ictalurus punctatus
Gambusia affinis

Notropis texanus
Total 25 12711

Poecilia latipinna
Gambusia affinis

Lucania goodei
Dorosoma cepedianum

Lepomis gulosus
Lepomis macrochirus 

Fundulus zebrinus
Menidia beryllina

Anchoa mitchilli
Cyprinodon variegatus

Gobiosoma bosc
Total 191 425.7



 
Table 3-17

Fish Species Observed in or near the Long Mott Project Site, Spring 2024

Location Common Name Scientific Name Number Weight (g)
Collection 
Method*

Cyprinodon variegatus
Poecilia latipinna
Gambusia affinis
Atractosteus spatula
Lucania goodei

Total 23 3586.92
Gambusia affinis
Cyprinus carpio
Poecilia latipinna
Lepisosteus oculatus
Ictiobus bubalus
Micropterus salmoides
Lepomis macrochirus
Ictalurus punctatus
Lucania goodei
Lepisosteus osseus
Lepomis gulosus

Total 83 28590.3
Gambusia affinis
Poecilia latipinna
Dorosoma cepedianum
Sciaenops ocellatus
Menidia beryllina
Lepisosteus oculatus
Mugil cephalus
Cyprinodon variegatus
Lepomis macrochirus
Lepomis gulosus

Total 153 1460.7

Herichthys cyanoguttatus



 
Pomacea maculata Eichoria crassipes

Myriophyllum spicatum

Atractosteus 
spatula

3.2.2 Macroinvertebrates

Tanypus
Pyrgophorous 

Table 3-18
Macroinvertebrates Encountered in the Vicinity of the Long Mott Project Site by 

Water Body, Fall 2023

Common Name Family Taxa (genus)

West 
Coloma 
Creek

GBRA 
Calhoun 

Canal

Dow 
Drainage 

Canal

Total

Number
Percent 
of Total

Culicodes sp.
Dasyhelea sp.

Larsia sp.
Tanypus sp.
Dicrotendipes sp.
Tanytarsus sp.
Microtendipes sp.
Chironomus sp. 
Polypedilum sp.
Cryptochironomus 
sp.
Coelotanypus sp.
Limonia sp.
Odontomyia sp.



 

Common Name Family Taxa (genus)

West 
Coloma 
Creek

GBRA 
Calhoun 

Canal

Dow 
Drainage 

Canal

Total

Number
Percent 
of Total

Nais sp.
Dero sp.
Pristina sp.
Branchiura sowerbyi
Limnodrilus sp.
Tubifex tubifex
Aulodrilus sp.

Ormosia sp.
Corethrella sp.
Drepanotrema sp.
Menetus sp.

Pyrgulopsis sp.
Pyrgophorus sp.
Melanoides sp.
Melanoides 
tuberculata
Corbicula sp.

Hebetancylus sp.
Stagnicola sp.
Lymnaea sp.
Pseudosuccinea sp.
Pyrgophorus sp.
Physa sp.

Hyallela sp.
Caenis sp.
Callibaetis sp.

Arigomphus sp.
Acanthagrion sp. 



 

Common Name Family Taxa (genus)

West 
Coloma 
Creek

GBRA 
Calhoun 

Canal

Dow 
Drainage 

Canal

Total

Number
Percent 
of Total

Heterelmis sp.

Berosus sp.
Tropisternus sp.
Paracymus sp.
Pelocoris sp.
Buenoa sp.

Trichocorixa sp.

Isotoma sp.

Total 412 338 231 980 100

Trichocorixa
Stygopyrgus

Table 3-19
Macroinvertebrates Encountered in the Vicinity of the Long Mott Project Site by 

Water Body, Spring 2024

Common Name Family Taxa (genus)

West 
Coloma 
Creek

GBRA 
Calhoun 

Canal

Dow 
Drainage 

Canal

Total

Number
Percent 
of Total

Nemotelus sp. 
Heriodiscus sp.
Forcipomyia sp.

Tanypus sp.
Dicrotendipes sp.
Chironomus sp. 
Polypedilum sp.

Dero sp.



 

Common Name Family Taxa (genus)

West 
Coloma 
Creek

GBRA 
Calhoun 

Canal

Dow 
Drainage 

Canal

Total

Number
Percent 
of Total

Branchiura 
sowerbyi
Limnodrilus sp.
Drepanotrema sp.
Helisoma sp.

Pyrgophorus sp.
Stygopyrgus sp.
Melanoides sp.
Corbicula sp.
Hebetancylus sp.
Physa sp.

Hyallela sp.
Apocorophium 
lacustre
Gammarus sp.
Caenis sp.
Callibaetis sp.

Acanthagrion sp. 
Ischnura sp.
Heterelmis sp.

Dytiscus sp.
Hydroporus sp.
Berosus sp.
Cymbiodyta sp.
Hydrophilus sp.
Helophorus sp.

Prionocyphon sp.
Scirtes sp.
Pelocoris sp.

Abedus sp.

Trichocorixa sp.
Microvelia sp.

Total 323 365 546 1234 100



 

Table 3-20
Shellfish Species Encountered in Aquatic Ecology Sampling

Water Body Common Name Scientific Name
Number, Fall 

2023
Number, 

Spring 2024
Procambarus clarkii
Procambarus acutus
Callinectes sapidus
Litopenaeus setiferus
Litopenaeus setiferus
Litopenaeus setiferus
Callinectes sapidus

Branchiura sowerbyi Melanoides tuberculata

Pomacea maculata

Procambarus clarkia

3.3 Important Species and Habitats

3.3.1 State and Federally Listed Species

Table 3-21
Protected Species Potentially Occurring within or near the Project Long Mott Project Site

Common Name Scientific Name

Status

Federal(a) State(b)
Suitable Habitat 

Present in 
Project Area(c)

Fish
Atractosteus spatula
Carcharhinus longimanus
Fundulus jenkinsi
Isurus oxyrinchus



 

Common Name Scientific Name

Status

Federal(a) State(b)
Suitable Habitat 

Present in 
Project Area(c)

Microphis brachyurus
Paralichthys lethostigma

Birds
Anthus spragueii
Athene cunicularia hypugaea
Buteo albicaudatus
Calidris canutus rufa
Charadrius melodus
Egretta rufescens
Elanoides forficatus
Falco femoralis septentrionalis
Laterallus jamaicensis
Leucophaeus pipixcan
Grus americana
Haliaeetus leucocephalus
Mycteria americana
Rynchops niger
Plegadis chihi

Reptiles and Amphibians
Anaxyrus woodhousii
Caretta caretta
Cemophora lineri
Chelonia mydas
Dermochelys coriacea
Eretmochelys imbricata
Lepidochelys kempii
Lithobates areolatus areolatus
Malaclemys terrapin littoralis
Nerodia clarkii
Notophthalmus meridionalis
Ophisaurus attenuatus
Phrynosoma cornutum
Plestiodon septentrionalis
Pseudacris streckeri
Sistrurus tergeminus
Terrapene carolina
Terrapene ornata

Insects
Bombus pensylvanicus
Danaus plexippus

Mollusks
Nesovitrea suzannae



 

Common Name Scientific Name

Status

Federal(a) State(b)
Suitable Habitat 

Present in 
Project Area(c)

Mammals
Balaenoptera borealis
Balaenoptera musculus
Balaenoptera ricei
Conepatus leuconotus
Dipodomys compactus compactus
Eubalaena glacialis
Lasiurus borealis
Lasiurus cinereus
Lasiurus intermedius
Megaptera novaeangliae
Mustela frenata
Nasua narica
Nyctinomops macrotis
Perimyotis subflavus
Physeter macrocephalus
Puma concolor
Spilogale putorius
Sylvilagus aquaticus
Trichechus manatus

Plants
Brazoria arenaria
Cuscuta attenuata
Euphorbia innocua
Liatris bracteata
Monarda maritima
Prunus texana
Rhynchospora indianolensis

Willkommia texana var. texana

Reference: USFWS 2024; TPWD 2024.



 

Falco femoralis septentrionalis
Grus americana Dermochelys coriacea

Eretmochelys imbricata Lepidochelys kempii
Balaenoptera borealis Balaenoptera musculus
Balaenoptera ricei Eubalaena glacialis
Megaptera novaeangliae Physeter macrocephalus

Carcharhinus longimanus Calidris canutus rufa
Charadrius melodus Laterallus jamaicensis

Caretta caretta Chelonia mydas
Trichechus manatus Danaus plexippus

Perimyotis 
subflavus

Cemophora lineri
Notophthalmus meridionalis



 

Atractosteus spatula Anthus spragueii
Terrapene carolina Terrapene ornata

Bombus pensylvanicus Mustela frenata Spilogale 
putorius Liatris bracteata Rhynchospora 
indianolensis Thurovia triflora



 
3.3.2 Additional Important Species and Habitats

Table 3-22:
Species for which Essential Fish Habitat Exists in Guadalupe Bay within the Vicinity of 

the Long Mott Project Site

Species/Management Unit Scientific Name

Life Stage 
Potentially 
Found in 

Guadalupe Bay
Rhizoprionodon terraenovae

Carcharhinus limbatus

Sphyrna tiburo

Carcharhinus leucas



 

Species/Management Unit Scientific Name

Life Stage 
Potentially 
Found in 

Guadalupe Bay
Negaprion brevirostris

Sciaenops ocellatus

Sphyrna lewini

Penaeus aztecus
Penaeus setiferus

Penaeus duorarum
Pleoticus robustus

Carcharhinus brevipinna

Schoenoplectus pungens Panicum virgatum
Fimbristylis caroliniana

Fuirena breviseta Buchnera floridanum Palafoxia rosea
Panicum repens Pattalias palustre

Rhynchospora colorata Rhynchospora microcarpa



 



 
4 Summary



 



 
5 References

caroliniana, castanea



 



 

Appendix A
Figures



 

Figure 1-1 Project Site



 

Figure 2-1 Land Cover within the Project Site
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Figure 3-1 Land Cover within the Project Vicinity



 

Figure 3-2 Delineated WOTUS Features within the Project Site



 

Figure 3-3 Wildlife Management Area within the Project Vicinity



Appendix B
Photographic Log



B-1

2/14/2023

Photo 1.
Cropped corn field in north
portion of the Project Area.

2/14/2023

Photo 2.
West Coloma Creek in north 
portion of the Project Area.



B-2

2/14/2023

Photo 3.
West Coloma Creek in central 
portion of the Project Area.

2/14/2023

Photo 4.
Cultivated crops in central 
portion of the Project Area.



B-3

2/15/2023

Photo 5.
Alligators and snowy egret in 
Project Vicinity south of Green 
Lake.

5/22/2023

Photo 6.
West Coloma Creek and 
cultivated crops in north 
portion of the Project Area.



B-4

5/23/2023

Photo 7.
Yellow-crowned night-heron in 
Project Vicinity south of Green 
Lake.

5/24/2023

Photo 8.
GBRA Canal near pump station 
south of Project Area.



B-5

8/15/2023

Photo 9.
West Coloma Creek just 
upstream of Project Area.

8/15/2023

Photo 10.
Crested caracara in Project 
Vicinity west of Project Area.



B-6

8/16/2023

Photo 11.
Loggerhead shrike in Project 
Vicinity east of Project Area.

8/17/2023

Photo 12.
GBRA Canal near pump station 
south of Project Area.



B-7

11/9/2023

Photo 13.
Cultivated crops in central 
portion of the Project Area.

11/9/2023

Photo 14.
Black vultures in central 
portion of the Project Area.



B-8

5/23/2023

Photo 15.
Fallow edge of actively 
cropped corn field in the east-
central portion of the Project 
Area.

8/17/2023

Photo 16.
Cattle and goat grazed gap in 
evergreen forest (Texas live 
oak motte) in southeastern 
portion of Project Area.



B-9

11/7/2023

Photo 17.
Deciduous forest (sugarberry 
tree hedgerow) between crop 
field and west levee of West 
Coloma Creek in southeastern 
Project Area.

11/7/2023

Photo 18.
Edge of dry shrub/scrub and 
herbaceous mosaic pasture as 
seen from the east levee of 
West Coloma Creek.



B-10

11/7/2023

Photo 19.
Edge of overgrown moist 
shrub/scrub upland thicket in 
north central portion of Project 
Area.

11/7/2023

Photo 20.
Groundseltree shrub/scrub 
association exemplifying both 
wetland shrub/scrub and 
upland shrub/scrub conditions 
in the southwestern portion of 
the Project Area.



B-11

5/24/2023

Photo 21.
Herbaceous pasture of
grassland and shrub/scrub 
mosaic in southeastern Project 
Area.

5/24/2023

Photo 22.
Degraded herbaceous 
grassland pasture still
retaining a few species 
indicative of former coastal 
prairie conditions. Large 
rectangular pasture in 
northeastern corner of Project 
Area south of railyard.



B-12

11/8/2023

Photo 23.
Herbaceous maintained turf 
within Dow facility, adjacent to 
operating basin.

5/22/2023

Photo 24.
Herbaceous overgrown 
abandoned pasture in 
northeastern portion of Project 
Area, north of railyard.



B-13

5/23/2023

Photo 25.
Emergent wetland SD-WET-06
north of depressional basin 
wetlands SD-WET-03 and SD-
WET-04.

5/23/2023

Photo 26.
Man-made depressional basin
(emergent wetland SD-WET-
04) in southeastern portion of 
Project Area.



B-14

11/8/2023

Photo 27.
Ruderal depression (emergent
wetland SD-WET-11) north of 
Dow facility operating basin in 
northwest corner of Project 
Area.

5/23/2023

Photo 28.
Regularly inundated,
disconnected irrigation canal 
(emergent wetland SD-WET-
05) located along southwest 
edge of Project Area.



B-15

11/7/2023

Photo 29.
Seasonally wet irrigation ditch 
(emergent wetland SD-WET-
14) in large rectangular 
pasture south of railyard in 
northeast part of Project Area.

Photo 30.
State vulnerable (S3) sensitive 
species Indianola beakrush 
(Rhynchospora Indianolensis) 
observed in two locations in 
the southeast part of the 
Project Area.



B-16

8/15/2023

Photo 31.
Dow Drainage Canal. Aquatic 
ecology survey locations DD-
01 and DD-02.

11/7/2023

Photo 32.
Aquatic ecology survey 
location WCC-01 on West 
Coloma Creek.



B-17

11/7/2023

Photo 33.
Aquatic ecology survey 
location WCC—03 on West 
Coloma Creek.

11/7/2023

Photo 34.
Aquatic ecology survey 
location WCC-04 on West 
Coloma Creek.



B-18

8/16/2023

Photo 35.
Aquatic ecology survey 
location GBRA-04 on GBRA 
Canal.

11/7/2023

Photo 36.
Rio Grande cichlid (Herichthys 
cyanoguttatus) collected in the 
GBRA Canal at GBRA-04.



B-19

8/21/2023

Photo 37.
Striped mullet (Mugil cephalus)
individuals collected in the 
Dow Drainage Canal at DD-01.

8/16/2023

Photo 38.
Spotted gar (Lepisosteus 
oculatus) collected in West 
Coloma Creek at WCC-04.



B-20

8/16/2023

Photo 39.
Smallmouth buffalo (Ictiobus 
bubalus) collected in the GBRA 
Canal at GBRA-04.

11/8/2023

Photo 40.
Longear sunfish (Lepomis 
megalotis) collected in the 
GBRA Canal at GBRA-03.



B-21

11/8/2023

Photo 41.
Largemouth bass (Micropterus 
salmoides) collected in the 
GBRA Canal at GBRA-03.

11/8/2023

Photo 42.
Channel catfish (Ictalurus 
punctatus) collected in the 
GBRA Canal at GBRA-03.



B-22

8/15/2023

Photo 43.
Aquatic Ecology field crew 
seining in the Dow Drainage 
Canal.


