U.S. Nuclear Regulatory Commission (NRC)
Environmental Assessment
Paleoliquefaction Study
Dyer County, TN

Identification of the Proposed Action

The U.S. Nuclear Regulatory Commission (NRC) proposes to initiate a paleoliquefaction study
at a site in Dyer County, which is located in northwestern Tennessee. The NRC has identified
important paleoliquefaction features at the site. Section 102(2) of the National Environmental
Policy Act of 1969, as amended (NEPA) (42 U.S.C. § 4332(2)) requires that Federal actions be
reviewed for their effect on the quality of the human environment. The NRC’s Section 102(2)
NEPA implementing regulations are set forth in Title 10 of the Code of Federal Regulations
(CFR) Part 51. In accordance with 10 CFR Part 51, this Environmental Assessment (EA)
provides the NRC staff's analyses of environmental impacts that could result from this proposed
paleoliquefaction study. The contributors to this EA are provided in the Appendix.

Paleoliquefaction is a term describing specific geologic features attributed to seismic events that
occurred before ground-motion measurements were taken or before detailed records were kept.
Paleoliquefaction studies facilitate preparing and planning for future earthquakes by determining
when past earthquakes occurred, along with their frequency and size. Liquefaction is the
transformation of saturated granular material from a solid to a liquefied state as a result of
increased pore-water pressure; thus, it leaves evidence behind in the geologic record. Typically
the liquefied soil manifests as sand in the form of sand dikes (when the liquefied sand intrudes
existing cracks or fissures) or sand blows (when the liquefied sand erupts and spills over)
(USGS 2001; Tuttle 2010).

The Purpose and Need for the Proposed Action

The NRC uses probabilistic seismic hazard analyses to estimate earthquake-induced ground
motions at sites where operating nuclear power plants are located or where future nuclear
power plants may be located. Recurrence rates and seismologic source models for large
earthquakes influence the results of these probabilistic hazard analyses. The purpose and need
for the proposed paleoliquefaction study is to collect paleoliquefaction data to reduce
uncertainties in recurrence estimates and source models for large earthquakes in the Central
and Eastern United States (CEUS). The Dyer County site is located within the New Madrid
Seismic Zone, which encompasses portions of Kentucky, Missouri, Tennessee, Arkansas, and
Mississippi (Figure 1). A majority of the NRC’s ongoing and planned paleoliquefaction studies
are located within the New Madrid Seismic Zone. The information gathered from the proposed
study will assist the NRC in performing confirmatory seismic hazard analyses for evaluating new
reactor applications and in its ongoing assessment of the seismic design basis for operating
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Madrid Seismic Zone and other portions of the CEUS.
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Figure 1. Map of New Madrid Seismic Zone Region Study Area. The study area is outlined

by black ellipse.

Description of the Proposed Action

The site for the proposed paleoliquefaction study is located on privately owned land,

approximately 9 miles west of Dyersburg, an incorporated city, and 5 miles east of the
Mississippi River along the floodplain of the Obion River in Dyer County, Tennessee (Figures 2

and 3. The site is referred to as the “Pritchett Site.” The Pritchett Site was selected for a variety
of reasons, including its proximity to known earthquake source areas, satellite imagery analysis,
recent field inspections, and evidence of paleoliquefaction features in the surficial geology



(Tuttle et al. 2016)." Two areas (Area 1 and Area 2 [Figure 3]) of the Pritchett Site have been
selected for the paleoliquefaction study.

Figure 2. Overview of the Pritchett Site Study Area (depicted by the two yellow pushpins) in
Relation to the Mississippi and Obion Rivers and the City of Dyersburg, Tennessee
(Google Earth).

The proposed paleoliquefaction study will entail excavation of four trenches by a backhoe. One
trench is sited within Area 1 and three trenches are sited within Area 2. Each trench will
measure about 3 feet wide (i.e., the width of a backhoe bucket), 5 feet deep, and range in length
from 33 to 82 feet long. The proposed trenches are intentionally sited to enable the study of
earthquake-induced liquefaction features. The excavation of the four trenches will be conducted
by an NRC contractor. The estimated study time during which the trenches will remain in
existence is approximately 2 weeks. The trenches will be backfilled at the conclusion of this
study.

In the fall of 2015, a geophysical and archaeological inventory (i.e., site evaluation) was
completed at the Prichett Site to ascertain the best location to site the trenches (Tuttle et al.
2016). These investigations identified areas that contain subsurface earthquake-induced
liquefaction features (i.e., sand blows and sand dikes) and established that there is no evidence

' This report may indicate the presence of historic properties or cultural resources, and therefore, the
NRC has determined not to make this document publicly available.



of surface or subsurface archaeological sites located within the proposed trench project areas
(Tuttle et al. 2016). Three historic-era archaeological sites (Archaeological Site 1,
Archaeological Site 2, and 40DY39) were recorded in the vicinity of the project area during the
archaeological inventory. Due to their proximity to the proposed trenches, the project
archaeologists recommended that an archaeologist be present to conduct archaeological
monitoring of backhoe trench-excavation activities to ensure that archaeological resources are
not impacted.

Ty 2665 E2.00 m E 3992 |'.":I.”-;.'||' _r'l.. f

SAtea 1 16 S 26688700

b O =R o m—

Goagle earth

Figure 3. Project Location Map for Paleoliquefaction Research Work at the Pritchett Site.
Yellow pushpins depict the two study areas selected (Area 1 located to the south
and Area 2 located to the north) (Google Earth).

Impacts to Historical and Cultural Resources

In accordance with Section 106 of the National Historic Preservation Act of 1966 (54 U.S.C.

§ 306108), as amended (NHPA) and the implementing regulations of the Advisory Council on
Historic Preservation (ACHP) in 36 CFR Part 800, by letter dated March 9, 2016, the NRC
formally initiated consultation with the State Historic Preservation Officer (SHPO) of Tennessee



(NRC 2016a). The Tennessee SHPO has not provided a response to the NRC’s letter. In
addition, on March 9, the NRC initiated a Section 106 consultation with the 20 American Indian
Tribes identified in Table 1. In these letters, the NRC determined that there are no historic
properties or archaeological or cultural resources present within the Pritchett site area of
potential effect (APE).

Table 1. American Indian Tribes Contacted for Initiation of NHPA Section 106 Compliance

Tribe

Absentee Shawnee Tribe (NRC 2016b)

Alabama - Coushatta Tribe of Texas (NRC 2016¢)
Alabama - Quassarte Tribal Town (NRC 2016d)
Cherokee Nation of Oklahoma (NRC 2016¢e)

The Chickasaw Nation (NRC 2016f)

Choctaw Nation of Oklahoma (NRC 2016g)

Coushatta Tribe of Louisiana (NRC 2016h)
Eastern Band of the Cherokee Indians (NRC 2016i)

Eastern Shawnee Tribe of Oklahoma (NRC 2016j)
. Jena Band of the Choctaw Indians (NRC 2016k)

. Kialegee Tribal Town (NRC 2016l)
. Mississippi Band of Choctaw Indians (NRC 2016m)

. Muscogee (Creek) Nation of Oklahoma (NRC 2016n)
. Poarch Band Of Creek Indians (NRC 20160)

. Quapaw Tribe of Oklahoma (NRC 2016p)
. Seminole Tribe of Florida (NRC 2016q)

. Seminole Nation of Oklahoma (NRC 2016r)

. Shawnee Tribe of Oklahoma (NRC 2016s)

. Thlopthlocco Tribal Town (NRC 2016t)

. United Keetoowah Band of Cherokee Indians (NRC 2016u)
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On March 15, 2016, the Mississippi Band of the Choctaw Indians responded with a statement
that they do not consult in Tennessee (Mississippi Band of Choctaw Indians 2016). On March
17, 2016, the Coushatta Tribe of Louisiana Heritage Department concurred with the NRC’s
finding of “no effect” on historic properties (Coushatta Tribe of Louisiana 2016). On April 18,
2016, the Choctaw Nation of Oklahoma responded noting that the project area lies outside of
their area of historic interest (Choctaw Nation of Oklahoma 2016). As of April 22, 2015, no
further responses had been received from the listed tribes.

Based on the literature review and the field work conducted by the NRC contractor, and
consultations conducted, it is not anticipated that human remains or archaeological resources
would be encountered at the proposed project locations. However, as a precautionary measure
during this study, the NRC contractor will be sensitive to the inadvertent discovery of human
remains or archaeological resources and will monitor the excavation activities to ensure human
remains or archaeological resources are not affected. In the event human remains or
archaeological resources are encountered during project activities, the trench excavation will
stop and the Tennessee SHPO and any appropriate Native American tribes will be notified to
determine the appropriate course of action. In addition, the NRC contractor will comply with



applicable Tennessee state law, TCA 11-6-107(d), in the event that human remains and
associated burial objects are discovered during project activities; namely, the NRC contractor
will notify the appropriate coroner or medical examiner and contact the appropriate local law-
enforcement agency.

Based on the NRC contractor’s literature review and field work, which found no historic
properties within the APE, and the results of the NRC’s consultation with the Mississippi Band of
the Choctaw Indians, the Coushatta Tribe of Louisiana, and the Choctaw Nation of Oklahoma,
and that the Tennessee SHPO and the other listed tribes had not responded within the ACHP
prescribed 30 day timeframe, as set forth in 36 CFR 800.4(d)(1)(i), the NRC staff finds, in
accordance with 36 CFR 800.4(d)(1), that the proposed paleoliquefaction study would have “no
effect” on historic properties.

Threatened, Endangered, and Protected Species Impacts

The Pritchett Site consists of row crop fields that have been farmed for decades and are
currently being farmed (Tuttle et al. 2016). No native vegetation exists in the project area and
the closest water body is the Obion River, which is located 0.25 to 1.4 miles distant.

In accordance with Section 7 of the Endangered Species Act of 1973, as amended, 16 U.S.C. §
1536 (ESA), on January 4, 2016, the NRC requested, via e-mail, informal consultation with staff
from Region 4, Southeast Field Office of the U.S. Fish and Wildlife Service (FWS) (NRC 2016v).
On January 4, 2016, staff from the FWS Southeast Field Office responded, indicating that the
NRC should consult the Information for Planning and Conservation (IPaC) website to obtain a
list of ESA-protected species that may occur in the paleoliquefaction trench study area and “to
follow up as necessary with the Tennessee Field Office” if any ESA-protected species may be
affected (FWS 2016). An IPaC search was conducted and the NRC determined that the
proposed trench excavations would have no effect upon Federally listed species that may occur
in the area . Consequently, the NRC conducted no further informal consultation with the FWS
Tennessee Field Office. This finding was documented in the NRC’s no effect determination
memo completed for the project file on February 23, 2016 (NRC 2016w).

Migratory birds may nest in native vegetation surrounding the project area, including hardwood
forest along the Obion River floodplain (Tuttle et al. 2016). The proposed trench excavations
and the backfilling of the trenches at the conclusion of the proposed study would be confined to
actively farmed land and thus would not affect the nests, eggs, or young of migratory birds.

Due to the proposed trench excavations being limited to actively farmed land, and being
temporary and minimally invasive, and based on the informal consultation with the FWS and the
no effect determination, the NRC staff concludes that under Section 7 of the ESA, the proposed
action would have “no effect” on Federally threatened or endangered species or critical habitat.



Other Resource Areas Considered

Due to the nature of the proposed action, no environmental resources associated with the
following resource areas would be affected: radiological and human health, land use, surface-
water, groundwater, air quality, socioeconomics, or environmental justice.

Alternatives to the Proposed Action

As an alternative to the proposed action, the NRC staff considered a no-action alternative.
Under the no-action alternative, the proposed paleoliquefaction study would not be conducted.
As there would be no agency action, there would be no environmental impacts. If the proposed
action is not undertaken, however, the NRC would not be able to collect important
paleoliquefaction characterization data. As such, the NRC would not have access to important
paleoliquefaction data that would enable the NRC to reduce uncertainties in recurrence
estimates and source models for large earthquakes in the CEUS, and in particular, the New
Madrid Seismic Zone. As such, the NRC’s seismic analyses in regard to its evaluation of new
reactor applications and in its ongoing assessment of the seismic design basis for operating
nuclear power plants would be impaired. As the no-action alternative does not meet the
purpose and need of this proposed action, the no-action alternative was not further considered.

Finding of No Significant Impact

The NRC staff prepared this EA in support of its review of the proposed action and to meet the
NRC'’s statutory obligations under NEPA. The scope of the proposed paleoliquefaction study is
limited to the excavation of four trenches, followed by the backfilling of these trenches at the
conclusion of the study. The NRC staff concludes that there would be no significant
environmental impacts associated with this paleoliquefaction research project.

Therefore, in accordance with 10 CFR 51.32(a)(2), the NRC has determined that it is not
necessary to prepare an environmental impact statement for the proposed action. The above
EA is hereby incorporated by reference in this Finding of No Significant Impact (FONSI). This
FONSI, the EA, and the documents identified in the EA are available electronically, for public
inspection, in the NRC’s Agencywide Document Access and Management System (ADAMS) on
the internet at http://www.nrc.gov/reading-rm.html. If persons do not have access to ADAMS or
have problems accessing the documents located in ADAMS, they can contact the NRC Public
Document Room Reference staff by phone at 1-800-397-4209 or 301-415-4737 or via e-mail at
pdr.resource@nrc.gov.

Agencies and Persons Consulted

The NRC staff consulted with the Southeast Field Office of the U.S. Fish and Wildlife,
Tennessee SHPO, and those Native American tribes listed in Table 1.
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Pacific Northwest National Laboratory
Pacific Northwest National Laboratory

Pacific Northwest National Laboratory
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M. Tuttle & Associates
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Engineer

Project Manager
Seismologist
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Cultural Resources
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Technical Editing
Document Design

Principal Investigator
Paleoseismology and Seismic
Hazard Assessment
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