ENVIRONMENTAL ASSESSMENT
FOR

Proposed Phased Array Radar System

Final

PREPARED BY:
National Oceanic and Atmospheric Administration

September 2023



THIS PAGE INTENTIONALLY LEFT BLANK.



COVER SHEET

ENVIRONMENTAL ASSESSMENT
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a. Lead Agency: National Oceanic and Atmospheric Administration (NOAA)
b. Proposed Action: Construct and operate a phased array radar system in Norman, Oklahoma
C. Written comments and inquiries regarding this document should be directed to:

Anne Delp

1305 East West Highway, SSMC4 Room 5309
Silver Spring, MD 20910
anne.delp@noaa.gov

d. Designation: Final Environmental Assessment (EA)

Abstract: The National Oceanic and Atmospheric Administration (NOAA), Office of Oceanic and
Atmospheric Research (OAR) proposes to construct and operate a phased array radar (PAR) system in
Norman, Oklahoma. The PAR would be used in weather observation risk reduction studies and would be
operated by the National Severe Storms Laboratory (NSSL). This EA evaluates the potential environmental
impacts associated with two alternatives for this Proposed Action: the Preferred Alternative and the No
Action Alternative.

Under the Preferred Alternative, NOAA would construct and operate a rotating planar dual-polarization PAR
at the NOAA’s NSSL near the University of Oklahoma’s Max Westheimer Airport in Norman, Oklahoma, in
order to conduct additional research on its meteorological capabilities and determine the feasibility of using
PAR technology to replace the Weather Surveillance Radar — 1988 Doppler (WSR-88D) radar. The
Preferred Alternative includes four primary components: acquisition of a property lease at the Norman site,
acquisition of the radar test article (RTA) and construction of the radar test facility (RTF), operation and
maintenance of the PAR system, and relocation of a calibration tower located at the NSSL, if necessary.

Under the No Action Alternative, NSSL would not undertake activities to construct or operate a rotating
planar dual-polarization PAR to research its meteorological capabilities.

The following environmental resources were analyzed in the EA: visual resources, air quality, water
resources and hydrological processes, cultural resources, flora and fauna, farmland and soils, noise, utilities
and solid waste, hazardous materials, human health and safety, environmental justice, and cumulative
effects. Resources that would not be meaningfully or measurably affected by the Proposed Action, including
land use, geological resources, recreational resources, wetlands, floodplains, transportation, and
socioeconomics, were dismissed from detailed analysis. Based on the analysis presented in this EA, NOAA
has determined that the Proposed Action would have no significant impacts on the human or natural
environment, with incorporation of best management practices and minimization measures.

This Final EA and Finding of No Significant Impact (FONSI) are available on the NOAA website at
https://www.noaa.gov/administration/environmental-assessment-public-notices.
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1.0 PURPOSE AND NEED

1.1 INTRODUCTION

This environmental assessment (EA) evaluates the potential environmental impacts associated with the
National Oceanic and Atmospheric Administration (NOAA), Office of Oceanic and Atmospheric Research’s
(OAR) Proposed Action to construct and operate a phased array radar (PAR) system (consisting of a radar
test article [RTA] within a radar test facility [RTF]) near existing NOAA facilities in Norman, Oklahoma.
These NOAA facilities are located near the University of Oklahoma’s Max Westheimer Airport in Norman,
Cleveland County, Oklahoma.

NOAA prepared this EA in compliance with the National Environmental Policy Act (NEPA) of 1969, as
amended (42 United States [U.S.] Code [USC] 4321, et seq.); the Council on Environmental Quality (CEQ)
regulations for implementing the procedural provisions of NEPA (40 Code of Federal Regulations [CFR]
Parts 1500-1508); and NOAA Administrative Order 216-6A and its accompanying Companion Manual.

This Final EA and the associated Finding of No Significant Impact (FONSI) are available on the NOAA
website at https://www.noaa.gov/administration/environmental-assessment-public-notices.

1.2 BACKGROUND

The Next Generation Weather Radar (NEXRAD), also known as the Weather Surveillance Radar — 1988
Doppler (WSR-88D), is the premier operational weather radar in the US. It is used by NOAA’s National
Weather Service (NWS) to detect and observe meteorological conditions and provide warnings for severe
weather. Nationwide, the NEXRAD network is comprised of 159 radars used by NWS, the Federal Aviation
Administration (FAA), and the Department of Defense (DoD); NWS maintains 122 of these radars (NWS,
2021). The NWS’s WSR-88D system has been highly impactful in observing and forecasting various types
of weather, including volcanic ash, fire weather, hurricanes and tropical storms, coastal events, routine
weather, severe thunderstorms, tornados, flash floods, and winter weather, among others (NOAA, 2020).
The first WSR-88D system became operational in 1993, and the last radar was installed in 1998. Since
then, NEXRAD has been upgraded numerous times, including the addition of dual-polarization capabilities,
which was completed in 2013. The NEXRAD radar network continues to be the primary system used by
NWS.

The NEXRAD Service Life Extension Program (SLEP) began in 2015 to replace and refurbish major
components of the radars in order to extend their operational capabilities (NWS, 2021; NOAA, 2020).
Ongoing updates following completion of the SLEP in 2024, combined with other maintenance and
engineering efforts, will sustain the operation of the NEXRAD network into the 2030s. Given these
timeframes, NOAA needs to make a key decision by 2028 either to continue maintaining NEXRAD, or to
replace it with a new radar network (NOAA, 2020). NOAA has developed a research plan to prepare for a
Radar Acquisition Management Program beginning in 2028, and is engaged in planning for the Analysis of
Alternatives (AoA) for a WSR-88D successor (NOAA, 2020). One of these alternatives would be the
replacement of WSR-88D with PAR technology.

NOAA’s OAR has been investigating PAR technology since 2003 to determine the suitability of PAR in
replacing the NEXRAD network. PAR has demonstrated potential to improve warnings for various types of
severe weather, primarily through the use of faster updates and adaptive scanning capabilities (NOAA,
2022). Previous PAR research has involved multiple radar technologies and array configurations, and has
been conducted in conjunction with other federal agencies also concerned with aviation and surveillance
applications. Technological challenges still exist that must be addressed before determining if PAR can
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replace the current radar network for weather surveillance, particularly the ability to calibrate a dual-
polarization PAR.

To address these challenges, NOAA, in partnership with the FAA, developed the Advanced Technology
Demonstrator (ATD). This is the first dual-polarization, S-band PAR that has been developed specifically
for weather applications. The ATD was installed at NOAA’s National Severe Storms Laboratory (NSSL) in
Norman, Oklahoma, in 2018, and has been operational and used to conduct experiments since 2021
(NOAA, 2022). This research to-date has moved the PAR technology to NOAA Readiness Level 5 for
meteorological applications, indicating that the technology has completed initial testing and prototyping,
and is ready to be validated through further operational field testing.

NOAA seeks to continue its research, development, and demonstration activities with PAR technology to
determine if meteorological applications have the potential to be advanced to operational readiness (NOAA,
2020). Therefore, to support these activities and assess the capability of PAR to replace WSR-88D, NOAA
proposes to procure a proof-of-concept, rotating planar dual-polarization PAR system exclusively for
weather surveillance. Similar to the ATD’s fixed planar PAR, this rotating PAR would have the potential to
be advanced to Readiness Level 5, which is the final stage of development (including integrating the system
with realistic supporting elements so the system can be tested in a simulated end-use environment) before
demonstration begins (NOAA, 2020). The acquisition and subsequent research of the rotating dual-
polarization PAR technology would fill a key knowledge gap in NOAA’s AoA to support an informed decision
regarding the use of this technology to replace the NEXRAD network.

1.3 PURPOSE AND NEED

The purpose of the Proposed Action is to enable NOAA’s NSSL to conduct research on both fixed planar
PAR and rotating PAR, the types of advanced scan strategies that this technology would enable, and
investigate whether a rotating planar dual-polarization PAR system would be possible to replace the WSR-
88D. The Proposed Action is needed to determine the functionality of the PAR system exclusively related
to weather surveillance. NOAA needs to conduct risk reduction studies to determine the benefits, impacts,
and capabilities of the PAR system, as it relates to improved weather observations and severe weather
warnings.

September 2023 Final Environmental Assessment 2
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2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 PROPOSED ACTION

The Proposed Action is to construct and operate a PAR system at NOAA’s NSSL near the University of
Oklahoma’'s Max Westheimer Airport in Norman, Oklahoma. This will enable NSSL to research the
capabilities of dual-polarization PAR technology and determine the potential for PAR technology to replace
the existing WSR-88D. The Proposed Action includes acquisition of a property lease at the Norman site,
acquisition of the RTA and construction of the RTF, operation and maintenance of the PAR system, and
relocation of a calibration tower also located near the University of Oklahoma’'s Max Westheimer Airport, if
necessary (see Figure 1).

2.2 SCREENING OF ALTERNATIVES

NOAA has developed selection standards to evaluate specific reasonable alternatives by which to
implement the Proposed Action. “Reasonable alternatives” are those that could be utilized to meet the
purpose of and need for the Proposed Action. NOAA's selection standards used to evaluate reasonable
alternatives include the following:

1. Standard 1 - Infrastructure Availability: NOAA currently leases land from the University of
Oklahoma, and has leased property in this location for over 50 years. The leased land resides near the
University of Oklahoma’'s Max Westheimer Airport in Norman, Oklahoma, for use by the NSSL. NWS
also leases land and buildings from the University at this location. Due to the long-term presence of
NOAA at this site, it has been able to develop support facilities (offices and a calibration tower) for radar
operation and testing that would also benefit PAR technology. Furthermore, the ATD is another PAR
system that is already located at this site, and would enable the NSSL to conduct research
simultaneously with the proposed rotating planar dual-polarization PAR system. Location of the
proposed PAR system near existing facilities and utilities would reduce overall costs. NOAA evaluated
each alternative based on proximity to existing NSSL infrastructure.

2. Standard 2 — Obstruction Minimization: In order to adequately test the proposed PAR system, the
radar should be free from obstructions that could interfere with or reduce its functionality. The PAR
system should be located in an area that is relatively flat and open, and avoids tall trees, tall buildings,
and large terrain features. In addition, it should be sited at an appropriate distance from other radars to
minimize interference. NOAA evaluated each alternative based on site characteristics and the presence
of potential natural and man-made obstructions.

3. Standard 3 — Proximity to Calibration Tower: Far-field measurements require a calibration tower to
both receive signals from and provide signals to the radar, in order to obtain calibration measurements,
ensure proper operation, and act as a known radio frequency (RF) source at a fixed geographical
location. The NSSL facilities maintain a calibration tower to enable polarimetric calibration activities
with the ATD. The proposed PAR system would also require the use of the calibration tower to perform
calibrations and to evaluate the performance of the rotating PAR concept. The PAR system should be
located within a range of 450 to 1,000 meters (1,476 to 3,281 feet) (depending on the size of the radar
antenna) from the existing calibration tower. NOAA evaluated each alternative based on its ability to
provide a location within the appropriate distance from the existing calibration tower.
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Figure 1: Proposed Action Location
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2.3 EVALUATED ALTERNATIVES
2.3.1 Preferred Alternative

The Preferred Alternative includes the construction and operation of a rotating planar dual-polarization PAR
system at the NSSL location in Norman, Oklahoma, in order to conduct additional research on its
meteorological capabilities. The Preferred Alternative includes four primary components, described below.
The overall Study Area would encompass approximately 110.5 acres (see Figure 1).

The Preferred Alternative would enable NOAA to conduct research on the capabilities of PAR technology
exclusively related to weather surveillance. Information from testing and validation would be used to support
NOAA's AoA to identify a potential replacement for the WSR-88D network and could be used to determine
if the dual-polarization PAR would be a feasible option. Placement of the RTF at the NSSL in Norman would
enable NOAA to take advantage of existing radar infrastructure and the calibration tower, and the open, flat
topography of the area would provide conditions free of obstruction. Therefore, NOAA determined that the
Preferred Alternative meets each identified selection standard (see Section 2.2) and best achieves the
purpose of and need for the Proposed Action.

2.3.1.1 Property Leasing

NOAA would lease a vacant site from the University of Oklahoma near its existing leased NSSL facilities in
Norman, Oklahoma on which to construct the RTF for the rotating PAR system. This leased site (i.e., the
Proposed Action Area) within the overall Study Area would be anticipated to be approximately 3.73 acres
in size, and located to the southwest of the existing ATD (see Figure 1). The leased area would be free of
obstructions and within the appropriate distance (i.e., 450 to 1,000 meters [1,476 to 3281 feet]) from the
calibration tower. The PAR system would require a new access road from existing NOAA facilities, which
would be contained within the new lease site.

2.3.1.2 Construction of RTF for PAR

Phase 1 of the Proposed Action would involve acquisition of the RTA from an independent contractor hired
to develop and deliver the RTA. The RTA would consist of the PAR antenna along with any associated
electronics, computer servers, RF equipment, mechanical equipment, cooling equipment, and other
necessary components for a complete, functional radar system. The RTA would meet the design and
technical specifications provided by NOAA, including ensuring that the radar architecture is an azimuthally
rotating, single-faced planar, dual-polarized, S-band PAR. The contractor responsible for developing the
RTA would also be responsible for conducting necessary radiation and RF surveys, to ensure that operation
would not result in adverse public or NSSL personnel exposure (see Section 3.11).

The RTF would be constructed at the NSSL Norman site concurrently with the development of the RTA, so
the RTA can be installed at the RTF once complete. The RTF would consist of the radar tower, enclosures
for equipment, and all power, communications, and other support infrastructure for housing and operating
the RTA. Electrical, natural gas, network, and non-potable water utilities would be installed at the site, with
connections from the existing ATD. A heating, ventilation, and air conditioning (HVAC) system would be
installed, as well as a backup generator. The specific type of generator (e.g., natural gas, diesel) would be
determined during the final design stages of the RTF. No personnel would be stationed at the RTF, but they
would need to be able to access the interior of the RTF as needed to perform maintenance or monitor
operations. The total height of the RTF, including the PAR antenna, would not exceed 30 meters (98 feet),
but would most likely be 22 to 25 meters (72 to 82 feet) tall.
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The RTF would be encompassed by a perimeter 8-foot chain link fence topped with barbed wire arms that
would be placed at least 9.1 meters (30 feet) from the RTF and other associated equipment and facilities.
One pedestrian entry gate would be installed as well as at least one 12-foot vehicle and equipment access
gate. The gates would be manual swing gates with a chain link lock. Ground cover within the fence would
be gravel, and no vegetation would be planted. In addition, a paved parking lot and access road would be
constructed outside the fence. The parking lot would be at least 6,000 square feet. The new access road
would be approximately 274 meters (900 feet) long, and 7 meters (23 feet) wide. Access to the site would
be provided via Halley Circle, to the ATD access road, to the proposed RTF access road originating at the
southern end of the ATD parking lot.

RTF construction vehicles would likely access the site via the existing ATD access road, and would follow
an unpaved access road to transport materials and equipment to the Proposed Action Area. Construction
staging areas have not yet been identified, but would occur within the Study Area, and would likely occur
on undeveloped, open field near the proposed RTF location within the Proposed Action Area (see Figure
1). Construction activities would likely encompass various phases: site preparation, to include site clearing,
excavation, and grading; extension and installation of utility systems; installation of foundation piles and
concrete foundation slab; erection of structural skeleton; and paving of the parking lot and access road.
Construction of the RTF, including installation of the RTA, is anticipated to begin in 2024 and be completed
within three years.

Construction activities would be conducted in accordance with the applicable requirements of the U.S.
Environmental Protection Agency (US EPA) National Pollutant Discharge Elimination System (NPDES) and
associated permits to manage the quantity and quality of stormwater discharged from the Proposed Action
Area and minimize the potential for pollution and sedimentation. The project would also comply with
applicable requirements of Section 438 of the Energy Independence and Security Act (EISA), which
requires federal projects to incorporate, to the maximum extent technically feasible, low impact
development (LID) measures to maintain the pre-development hydrology of a site.

2.3.1.3 Operation of PAR

Following construction of the RTF, the RTA would be delivered and installed by the contractor. The
complete PAR system is anticipated to be operational in 2027. Once operational, the PAR would be able
to be controlled remotely. No personnel would be stationed at the RTF; personnel would access the RTF
to perform maintenance, such as corrective repairs, troubleshooting, and facility upkeep. The same
personnel that monitor other radars at the NSSL would also monitor the PAR. The PAR would operate
during normal daytime business hours, from 7 a.m. to 6 p.m. local time, except in the event of significant
after-hours weather events. The PAR is anticipated to be operational for at least 10 to 20 years.

2.3.1.4 Calibration Tower Relocation

The Preferred Alternative may include relocation of the existing calibration tower, which is currently located
to the east of Max Westheimer Airport, off Galileo Street. The parcel currently containing the calibration
tower is being considered for construction of other facilities unrelated to NOAA or this Proposed Action.
The calibration tower is approximately 45.7 meters (150 feet) tall and requires an approximately 7.6-meter
by 7.6-meter (25-foot by 25-foot) plot to contain the tower and necessary equipment, and would be fenced
in to prevent unauthorized access. In order to maintain the appropriate distances between the tower and
the existing ATD, the tower may be moved to the east side of Priestly Avenue. Construction activities
associated with relocation would be limited to the concrete pad to support the calibration tower and
equipment, and installation of a new perimeter fence.
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2.3.2 No Action Alternative

Under the No Action Alternative, NOAA would not undertake activities to construct or operate a new PAR
system. NOAA would be unable to research and test the capabilities of the PAR in supporting
meteorological applications, and would not be able to consider this technology as part of the AoA to replace
the existing WSR-88D. While the No Action Alternative would not meet the Proposed Action’s purpose and
need, it is analyzed in this EA to provide a comparative baseline with the Preferred Alternative.

2.4 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION

NOAA initially considered two additional alternatives to achieve the purpose of and need for the Proposed
Action: (1) off-site construction and operation; and (2) placement at a previously developed site at the
NSSL. NOAA eliminated these alternatives from further consideration because they did not meet one or
more of the selection standards (see Section 2.2), as described below.

2.4.1 Off-site Construction and Operation

NOAA considered constructing and operating the PAR system at other sites that do not currently have
NSSL presence and infrastructure. Although any site would require some leasing costs, these costs would
be higher in a new location where NOAA does not already maintain an existing lease and working
relationship with the landowner. NOAA would incur additional costs from building infrastructure needed to
support the PAR system, including a new calibration tower and potentially installing new utilities. In addition,
the absence of NSSL personnel and other radar equipment and support facilities at the potential site may
hinder operation, testing, and maintenance of the PAR system. A new off-site location may also be
constrained by the presence of certain environmental and human features that could obstruct and interfere
with radar operation, such as trees, tall buildings, or varied topography.

NOAA determined that locating the RTF at a non-NSSL site would pose difficulties to effective and efficient
PAR testing and operation. Locations outside of the current NSSL site would not benefit from existing
infrastructure, facilities, and knowledge contained within the NSSL, would be more expensive to obtain and
develop, and would be limited by potential environmental and human obstructions. Therefore, this
alternative did not meet Selection Standards #1, #2, and #3, and thus was eliminated from further
consideration.

2.4.2 Placement at Developed Site at NSSL

NOAA considered placing the PAR system at or near a previously developed location at the NSSL site in
Norman in order to minimize new leasing costs and ground disturbance. Previously developed sites,
however, do not have sufficient space to accommodate the approximately 1 acre needed for the RTF, and
proximity to buildings and other radars operated by NWS may pose obstructions and interfere with the PAR
system operations. Additionally, many of the developed sites are not within the necessary range from the
calibration tower.

NOAA determined that locating the PAR system at a previously developed site would not be feasible, given
the lack of space, potential obstructions, and insufficient distance from the calibration tower. Therefore, this
alternative did not meet Selection Standards #2 and #3, and thus was eliminated from further consideration.
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3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

3.1 INTRODUCTION

This chapter describes the affected environment and potential environmental consequences for resource
areas that could be affected by the Preferred Alternative. Resources dismissed from detailed analysis in
the EA, and the justification for their dismissal, are presented in Table 1.

Table 1: Resources Dismissed from Detailed Analysis in the EA

Environmental

Justification

Resource
The Proposed Action Area is located in zoning area A-2, Rural Agricultural District (City of
Norman, 2023b). According to the City of Norman'’s Zoning Ordinance, this district is primarily
zoned for agricultural uses, although it includes designated special uses, including for
Land Use universities or colleges (City of Norman, 1994). As the Proposed Action Area is located within

a campus area owned by the University of Oklahoma and multiple similar radar uses exist
on-site, the Proposed Action would be compatible with existing land use and zoning
requirements.

Geological Resources

The Proposed Action Area is located in an area of moderate seismic hazard (USGS, 2018).
The PAR system would be designed and constructed to survive environmental extremes
without critical damage and associated seismic hazards would likely be considered as
appropriate. No unique geologic features are known to exist. Topography in the Study Area
is nearly flat (SRI International, 1994), and construction would not impact the topography of
the site.

Recreational Resources

The Proposed Action Area is not located within a recreational area nor has been used for
recreational activities. Given its proximity to Max Westheimer Airport, private ownership by
the University of Oklahoma, and proximity to secure NSSL radars, the site has not been open
for public use. A YMCA facility is located approximately 0.3 miles northeast of the Proposed
Action Area, but the Proposed Action would not interfere with access to the facility or activities
occurring at the facility. The Proposed Action would not impact recreational opportunities at
this site or in the vicinity.

Wetlands

According to the US Fish and Wildlife Service’s (USFWS) National Wetlands Inventory, no
wetlands are located within the Study Area (USFWS, 2023b). Additionally, the Study Area
has been actively used by the University of Oklahoma and NSSL for various purposes, and
no wetlands have been identified. The Proposed Action would not result in the fill, destruction,
or modification of any wetland areas.

Floodplains

The Study Area is located within an area of minimal flood hazard, and does not contain any
100- or 500-year floodplains (FEMA, 2021). The Proposed Action would have no impact on
floodplains.

Transportation

The Proposed Action would not construct any off-site, publicly accessible roadways, nor
would result in an increase in personnel traveling to the NSSL. The proposed access road
would be used solely to access the RTF and would be used only by designated personnel. It
would not result in changes to traffic or traffic patterns around the Study Area.

Socioeconomics

The Proposed Action would not result in changes to the number of personnel employed at
the NSSL and no changes to local socioeconomic conditions would be anticipated.
Construction of the RTF may result in temporary benefits from increased expenditures for
materials and labor, but would have a minimal effect on the regional economy.
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3.2 VISUAL RESOURCES

Visual resources refer to the visible features on a landscape, both manmade and natural, moving and
stationary. Although visual quality is partly subjective, visual characteristics that often render an area less
attractive include clashing or incoherent architectural elements; unorganized mixing of open and built
spaces; presence of litter; and dead or dying vegetation. Actions that remedy or mitigate such
characteristics generally improve visual quality.

The Region of Influence (ROI) for visual resources includes the viewshed from which the Preferred
Alternative would be potentially visible. Given the flat topography of the Study Area and the lack of trees
and other tall vegetation, it is possible the PAR system would be observable from the edge of nearby
neighborhoods located to the south and east of the Study Area. Thus, the ROI is generally bounded by
West Robinson Street to the south and North Flood Avenue to the east. The PAR system would likely not
be visible from beyond the Max Westheimer airport, so this feature bounds the ROI to the west and north.

3.2.1 Affected Environment

The overall visual landscape of the ROI is relatively open, with few trees and some scattered buildings
throughout the Study Area. Outside of the Study Area, the ROI consists of residential and light commercial
areas, with trees and other tall structures, such as power lines. Visibility to the Proposed Action Area within
the ROI is relatively high, given the flat topography and amount of open space, in comparison to the
surrounding developed areas. The existing WSR-88D radars and the calibration tower within the Study
Area are equipped with red lamps at the top of the structures that are illuminated at night to alert aircraft to
the potential obstruction. These lamps would be visible offsite but do not contribute to light pollution in the
surrounding area. The Proposed Action Area would likely be visible to anyone located within the ROI,
including patrons of the businesses north of Westheimer Drive but still west of North Flood Avenue; drivers,
pedestrians, and residences along West Robinson Street and North Flood Avenue; and aviators and other
users of the Max Westheimer Airport.

3.2.2 Environmental Consequences
3.2.2.1 Preferred Alternative

Construction of the Preferred Alternative would temporarily alter viewsheds in the ROI by the presence of
construction equipment and PAR installation activities for about three years. The clearest views would be
seen by NSSL personnel who work within the Study Area, as well as airport users and vehicles along West
Robinson Street to a lesser extent. Any construction that may be visible from surrounding areas would
generally be consistent with views of other commercial/industrial facility construction that the public
regularly experiences in suburban areas. Further, construction work would occur within temporary
construction fencing (installed to secure the worksite) that would limit views of the site, and ground-level
equipment, materials, and structures in particular. Construction activities would only occur during daytime
hours, so no overnight lighting of the construction site would be required, except for work that may occur in
the dawn or dusk hours, when full daylight is not available. Overall, construction of the RTF would have
short-term, negligible adverse impacts on visual resources for the public within the ROI.

The Preferred Alternative would permanently alter the viewscape in the ROI by constructing a new,
approximately 22- to 25-meter-tall (72 to 82 feet) PAR system (not to exceed 30 meters [98 feet]). The RTF
would constitute a new built feature on a primarily flat, open, lightly developed landscape; however, the
design of the RTF would be consistent with the ATD and the two WSR-88D radars installed within the Study
Area. The height of the PAR system would generally be consistent with the existing radars, but would be
shorter than the tallest radar which is approximately 40 meters (131 feet) high, and shorter than the
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calibration tower. The proposed new PAR system would therefore be consistent with the existing landscape
and developed features. Exterior security lighting may be installed at the RTF which could be visible
overnight; these lights, however, would be focused at the Proposed Action Area and would not contribute
to light pollution in the surrounding area. The PAR system may also be equipped with a red lamp on its top,
similar to the WSR-88D radars and calibration tower, if required by the FAA, which would be a minor
additional light in the Study Area with no meaningful effect on visual resources. Overall, the Preferred
Alternative would have long-term, negligible adverse impacts on visual resources from new construction
and placement of the PAR system in a largely undeveloped area.

3.2.2.2 No Action Alternative

Under the No Action Alternative, the proposed PAR system would not be constructed and operated and
there would be no impacts to visual resources. The viewshed surrounding the Proposed Action Area would
remain under current conditions.

3.3 AIR QUALITY

Air quality conditions at a given location are a function of several factors including the quantity and type of
pollutants emitted locally and regionally, as well as the dispersion rates of pollutants in the region. Primary
factors affecting pollutant dispersal include wind speed and direction, atmospheric stability, climate and
temperature, and topography.

Air quality is affected by stationary emissions sources (e.g., boilers, emergency generators, and industrial
processes), mobile sources (e.g., motor vehicles, construction equipment, and aircraft), and area sources
(e.g., vehicle and aircraft fuel transfer, storage, and dispensing). The ROI for air quality is the Central
Oklahoma Intrastate Air Quality Control Region (AQCR), which includes Cleveland County.

3.3.1 Affected Environment
3.3.1.1 Criteria Pollutants

Under the Clean Air Act (CAA) and its amendments, the US EPA identifies air pollutants that cause or
contribute to the endangerment of human health and or environmental welfare and establishes air quality
“criteria” that guide the establishment of air quality standards to regulate these pollutants (42 U.S.C.
Sections 7408 - 7409). To date, the US EPA has established such criteria for six air pollutants: Carbon
Monoxide (CO), lead (Pb), nitrogen dioxide (NOz), Ozone (Os), particulate matter less than 2.5 micrometers
in diameter (PMz;s), particulate matter less than ten micrometers in diameter (PM10), and sulfur dioxide
(SO2). As a result, the EPA created National Ambient Air Quality Standards (NAAQS) meant to safeguard
public health (i.e., primary NAAQS) and environmental welfare (i.e., secondary NAAQS). Current NAAQS
are presented in Table 2.

US EPA and state/local air quality control agencies monitor and evaluate outdoor air quality for compliance
with the NAAQS. Areas where monitored outdoor air concentrations are within an applicable NAAQS are
considered in attainment of that NAAQS. If sufficient ambient air monitoring data are not available to decide
NAAQS compliance, the area is instead deemed attainment/unclassifiable. Areas where monitored outdoor
air concentrations exceed the NAAQS are designated by the US EPA as nonattainment areas.
Nonattainment designations for some pollutants (e.g., Os) can be further classified based on the severity
of the NAAQS exceedances. Lastly, areas that have historically exceeded the NAAQS, but have since
instituted controls and programs that have successfully remedied these exceedances, are known as
maintenance areas.
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The Oklahoma Department of Environmental Quality (ODEQ) Air Quality Division operates various
programs, including ambient air monitoring and air quality permitting, to carry out ODEQ’s regulatory duties
under state and federal law in Oklahoma. The entire state of Oklahoma, including the Central Oklahoma
Intrastate AQCR and Cleveland County, is considered in attainment/unclassifiable for all NAAQS.

The General Conformity Rule (40 CFR Part 51, Subpart W) requires federal agencies to prepare written
Conformity Determinations for federal actions in or affecting NAAQS in nonattainment areas to demonstrate
that their actions will not cause or contribute to violations of the NAAQS, except when the action is covered
under the Transportation Conformity Rule or when the action is exempt because the total increase in
emissions is insignificant, or de minimis. Because the Proposed Action would occur in an area considered
in attainment/unclassifiable for all NAAQS, the General Conformity Rule would not apply to the Proposed
Action, and no General Conformity analysis is required.

Table 2: National Ambient Air Quality Standards

Pollutant Averaging Time Level Form
CO 8-hour 9 ppm
o Not to be exceeded more than once per year
1-hour 35 ppm
Pb Rolling 3-month average 0.15 pg/m?® Not to be exceeded
98th percentile of 1-hour daily maximum
NO, 1-hour 100 ppb concentrations, 3-year average
Annual 53 ppb Annual mean
Annual fourth-highest daily maximum 8-hour
Os 8-hour 0.070 ppm concentration, 3-year average
PM2s 3
Annual (primary) 12 pg/m Annual mean, 3-year average
PM;s 3
PM Annual (secondary) 15 pg/m Annual mean, 3-year average
PM;s 3 .
24-hour 35 pg/m 98th percentile, 3-year average
PM1o 3 Not to be exceeded more than once per
24-hour 150 pg/m year, 3-year average
99th percentile of 1-hour daily maximum
SO» 1-hour 75 ppb concentrations, 3-year average
3-hour 0.5 ppm Not to be exceeded more than once per year

Notes: ppb = parts per billion; ppm = parts per million; ug/m*® = micrograms per cubic meter of air.
Source: (US EPA, 2023b)

3.3.1.2 Climate Change and Greenhouse Gas Emissions

Greenhouse gases (GHGs) include water vapor, carbon dioxide, nitrous oxide, methane,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. GHGs are regulated under Section 202 of
the CAA. The US EPA regulates GHGs through mobile source emission standards and permitting
requirements under the Title V Operating Permits program. These regulations include fuel efficiency and
renewable fuel standards on light-duty, medium-duty, and heavy-duty vehicles. The heating effect from
these gases is considered the probable cause of the global warming observed over the last 50 years (US
EPA, 2009).
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For Oklahoma City, Oklahoma, which is the closest city to the Proposed Action location with recent data,
the average high temperature is 94 degrees Fahrenheit (°F) in July, which is the hottest month, and the
average low temperature is 29°F in January, which is the coldest month. Oklahoma City has average annual
precipitation of 36.52 inches per year. The wettest month of the year is June, with an average rainfall of
4.93 inches (U.S. Climate Data, 2023).

In the coming decades, Oklahoma is expected to become warmer overall. Summers are expected to
become warmer and drier, while more rain is expected to arrive in heavy downpours, resulting in more
severe droughts and floods, respectively. Soils are expected to become drier and the state may experience
more frequent water supply shortages (US EPA, 2016).

3.3.1.3 Other Air Quality Considerations

Under the CAA, US EPA established New Source Performance Standards (NSPS) and National Emission
Standards for Hazardous Air Pollutants (NESHAPS) to minimize emissions of criteria pollutants and
hazardous air pollutants (HAPs) from man-made emission sources. Although typically present in minimal
guantities in the ambient air, HAPs have high toxicity which may pose a threat even at low concentrations.
NESHAPs primarily apply to “stationary sources,” which are emission sources that have a fixed location
(e.g., fuel-burning boilers and generators, entire facilities/plants, etc.), as opposed to “mobile sources,”
which are emission sources that have the ability to move from one location to another (e.g., motor vehicles,
ships, airplanes, etc.).

Major source facilities are required to obtain a Title V operating permit. The US EPA defines a “major
source” as stationary sources, or groups of stationary sources, with a potential to emit more than 100 tons
per year of any criteria pollutant, 10 tons per year of any HAP, or 25 tons per year of any combination of
HAPs.

3.3.2 Environmental Consequences
3.3.2.1 Preferred Alternative

Criteria Pollutants: Since the Proposed Action would be located in an area that is considered in
attainment/unclassifiable for all NAAQS, the General Conformity Rule does not apply. The Proposed Action
would have short-term, less-than-significant adverse impacts to the existing air quality environment in the
vicinity of the Proposed Action Area during facility construction. Construction emissions would include
exhaust emissions from construction equipment used for site preparation (e.g., land clearing and grading,
utility excavation), building construction, and equipment installation. Construction equipment would be
certified in accordance with US EPA regulations for non-road engines (40 CFR Parts 89 and 1039). No
open burning would occur during land clearing or other proposed construction activities. Site preparation
and grading activities would generate particulate matter (e.g., windblown dust). Fugitive volatile organic
compounds (VOCs) would be emitted during parking lot and access road paving and architectural coating
application. Fuel combustion in construction employee commute vehicles would contribute to the short-
term increase of construction-related emissions.

The Proposed Action would have long-term, less-than-significant adverse impacts to the existing air quality
environment in the vicinity of the Proposed Action Area during facility operation. Operational emissions
would be limited to occasional fuel combustion in the single emergency generator that would be installed
at the site. The three existing radars at the NSSL are also equipped with emergency generators, but the
use and operation of these generators would not change under the Proposed Action. No additional
employee commute emissions would be incurred, as the facility would be monitored by personnel already
visiting other radar facilities at the site.
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Best Management Practices (BMPs) would be implemented during construction to reduce potential impacts
on air quality, including having no visible emissions such as dust or wind-blown soil. These control
measures could include applying water or using other stabilization measures on unpaved roads, areas of
bare soil, or soil piles and covering dump trucks that transport materials that could become airborne.
Additionally, contractors would be required to maintain construction equipment in accordance with
manufacturers’ specifications and US EPA regulations for non-road engines to reduce exhaust emissions.
The nature and magnitude of this Proposed Action are expected to create only localized air quality impacts
to the immediate area surrounding the site.

Climate Change and Greenhouse Gas Emissions: Similar to criteria pollutants, the Proposed Action
would have short-term, less-than-significant adverse impacts to GHG emissions from fuel combustion in
construction equipment and construction employee commute vehicles. Long-term, less-than-significant
adverse impacts to GHG emissions would result from occasional fuel combustion in the emergency
generator. However, given the global effect of the change in climate conditions caused by GHGs, the
localized and limited GHG emissions from the Proposed Action are unlikely to have a measurable effect on
climate change.

Overall, the changing climate is not anticipated to impact future operations at the new facility or cause an
increase in the impacts associated with the Proposed Action. The Preferred Alternative is not located in a
coastal region or along a tidally influenced river reach. Therefore, water level rise or increased flooding from
climate change would not impact the Proposed Action Area. Facility design would incorporate the necessary
features to withstand potential damage from severe storms.

Other Air Quality Considerations: The Proposed Action would generate minor HAP emissions increases
during construction as a result of fuel combustion in construction equipment, construction personnel
commute vehicles, and asphalt paving and architectural coating application. Minor ongoing HAP emissions
increases would result from occasional operation of the emergency generator. These emissions would be
expected to affect only the localized area on and immediately surrounding the site. Prior to installation of
the emergency generator, NOAA would be required to coordinate any necessary air quality permitting
actions through the ODEQ Air Quality Division. If permitting is required, the installed equipment would be
subject to any applicable NSPS and NESHAP requirements.

3.3.2.2 No Action Alternative

Under the No Action Alternative, the proposed PAR system would not be constructed and there would be
no impact to air quality and climate change. The ambient air quality environment and GHG emissions would
remain in their current existing conditions.

3.4 WATER RESOURCES AND HYDROLOGICAL PROCESSES

Water resources and hydrological processes analyzed in this EA include surface water, including
stormwater, and groundwater. Surface water resources comprise lakes, rivers, and streams and are
important for a variety of ecological, economic, recreational, aesthetic, and human health reasons.
Stormwater generally consists of water flowing off-site and into a nearby receiving surface water body.
Groundwater can be defined as subsurface water resources that are interlaid in layers of rock and soil and
recharged by surface water seepage. Groundwater is important for its use as a potable water source,
agricultural irrigation, and industrial applications. As described in Table 1, no wetlands or floodplains are
present within the Study Area, and these resources have been dismissed from analysis.
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The ROI for surface waters and stormwater includes the boundaries of the site, as well as the down-gradient
waterbodies receiving stormwater runoff within 0.5 mile of the Proposed Action Area. The ROI for
groundwater includes the portion of the groundwater basin that underlies the Study Area.

3.4.1 Affected Environment

Surface Water and Stormwater: The Study Area is located within the Boggy Creek-Canadian River sub-
watershed in Oklahoma (US EPA, 2023c). Merkle Creek, an intermittent tributary, is located within the
Study Area, and is approximately 32 meters (106 feet) south of the Proposed Action Area (Figure 2).
Stormwater from the Study Area flows south into Merkle Creek, which discharges into the Canadian River,
located approximately 3 miles southwest of the Study Area (USFWS, 2023b). No stormwater outfalls are
located within the Study Area, although one water drainage way/ditch flows through the Proposed Action
Area and several others are present alongside roadways in the Study Area.

Under Section 303(d) of the Clean Water Act (CWA), states are required to conduct water quality
assessments and identify waterbodies that do not meet state water quality standards. Waterbodies not
meeting the established thresholds are considered impaired, and a total maximum daily load must be
developed to achieve compliance with water quality standards. The ODEQ maintains a list of impaired
waters across the state, and has developed various criteria to support the different beneficial uses of waters
across the state. The extent of Merkle Creek contained within the Study Area is not listed as impaired for
any criteria by ODEQ); however, the remainder of Merkle Creek, from south of West Robinson Street until
its intersection with the Canadian River (primarily surrounded by residential and golf course development),
is listed as impaired for benthic macroinvertebrate bioassessments (ODEQ, 2022a). This criterion is based
on narrative biocriteria implemented by ODEQ for fish, in support of the beneficial use of fish and wildlife
propagation, and assesses whether the diversity of fish and macroinvertebrates is considered degraded
based on available biological data (ODEQ, 2022b). The segment of the Canadian River where Merkle Creek
discharges is not listed as impaired (ODEQ, 2022a).

Groundwater: The City of Norman is underlain by the Garber-Wellington Aquifer, a bedrock aquifer
consisting of fine-grained sandstone with siltstone and shale. This aquifer has an estimated annual
recharge rate of 1.6 inches per year. Groundwater quality in the Garber-Wellington Aquifer is generally
good, but contains concentrations of arsenic and chromium that may exceed regulated levels (Norman
Utilities Authority, 2014). The Garber-Wellington Aquifer supplies approximately 6.0 million gallons per day
on average annually, and these groundwater supplies are supplemented by other water sources, including
the Lake Thunderbird reservoir in Norman, and some supply from Oklahoma City. Norman has historically
relied largely on this aquifer for water supplies and currently operates 36 active withdrawal wells; another
12 wells have been rendered inactive due to arsenic contamination (Norman Utilities Authority, 2014).

The Oklahoma Water Resources Board (OWRB) maintains a database of all groundwater wells throughout
the state. The OWRB distinguishes between groundwater wells, monitoring wells, other wells, and reported
well logs, and also provides information on the groundwater well use class. In addition to municipal wells
owned by the City of Norman, according to the OWRB, a total of 4 groundwater wells with a “Domestic” use
class are located within 1 mile of the Study Area, and 42 are located within the ROI. The closest domestic
use groundwater well is located approximately 0.45 mile northeast from the Proposed Action Area, on the
property of the University of Oklahoma’s Max Westheimer Airport (OWRB, 2023).
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Figure 2: Water Resources in the Study Area
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3.4.2 Environmental Consequences
3.4.2.1 Preferred Alternative

Surface Water and Stormwater: Construction of the Preferred Alternative could potentially impact Merkle
Creek due to its close proximity to the Proposed Action Area; however, no in-water work would occur and
no direct discharge to or fill of the stream would occur. In a letter dated July 18, 2023, the US Army Corps
of Engineers confirmed that no permits under Section 404 of the Clean Water Act would be required (see
Appendix A). Proposed construction activities would disturb approximately 3.73 acres of land and could
result in increased runoff from the Proposed Action Area. Due to ground disturbance of more than one acre,
the construction contractors would be required to obtain the appropriate permits for construction site runoff.
ODEQ is authorized by the US EPA to implement the NPDES program; NOAA would obtain an Oklahoma
Pollution Discharge Elimination System (OPDES) OKR10 Construction General Permit to manage
stormwater discharge from the construction site. The OPDES OKR10 permit requires development of a
Stormwater Pollution Prevention Plan (SWPPP), that would identify pollution prevention controls, including
erosion and sediment control measures, to minimize pollutants and reduce stormwater runoff from the
Proposed Action Area (ODEQ, 2023). NOAA would also comply with Section 438 of the EISA to manage
stormwater runoff from the site during operation of the PAR system, by incorporating LID features where
applicable to allow for stormwater infiltration. In addition, the ground within the fence line of the RTF would
be covered with gravel and would remain in a permeable condition, and temporarily disturbed areas outside
the fence line would be revegetated to stabilize the soil quickly. Therefore, the Preferred Alternative would
have short-term, less-than-significant adverse impacts on surface waters and stormwater in the ROI.

With the above-referenced permitting and stormwater control measures in place, construction and
operation of the PAR system are not anticipated to impact the impaired portion of Merkle Creek south of
the Study Area, nor are expected to result in the degradation and impairment of the stream segment within
the Study Area. The segment of Merkle Creek within the Study Area likely does not provide high quality
habitat for fish or macroinvertebrates, due to its intermittent nature, and therefore the Proposed Action is
not expected to contribute to a loss of aquatic diversity. The Preferred Alternative would have no impact on
the impairment status of Merkle Creek.

Groundwater: Construction and operation of the RTF would not be expected to intersect groundwater
resources, involve groundwater withdrawals, impact existing municipal or domestic use wells, or
intentionally release materials into groundwater resources. The Preferred Alternative would require non-
potable water, but would not require any potable water utilities (see Section 2.3.1.2) and would not reduce
the availability of potable water within the City of Norman. Non-potable water would generally be required
for periodic maintenance of the PAR system and would not deplete aquifer resources for other purposes.
Potential impacts to groundwater may occur during construction from the accidental spill of petroleum
products or other liquids during construction, but the implementation of BMPs, such as conducting routine
equipment inspections, maintaining spill-containment materials on-site, and adhering to other site-specific
hazardous and toxic materials and waste plans, would minimize the potential for impacts to groundwater.
The Preferred Alternative would not contribute to existing heavy metal concentrations, and would not result
in new exceedances of regulated thresholds. Overall, the Preferred Alternative would have short-term,
negligible adverse impacts on groundwater resources in the ROI during construction.

3.4.2.2 No Action Alternative

Under the No Action Alternative, the proposed PAR system would not be constructed and there would be
no impacts to water resources and hydrological processes. No construction activities or associated ground
disturbance would occur that could result in degradation of surface water or groundwater, or increased
stormwater flows.
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3.5 CULTURAL RESOURCES

Cultural resources are historic properties as defined by the National Historic Preservation Act of 1966
(NHPA); cultural items as defined by the Native American Graves Protection and Repatriation Act
(NAGPRA); archaeological resources as defined by the Archaeological Resources Protection Act; sacred
sites as defined by Executive Order (EO) 13007, Indian Sacred Sites, to which access is afforded under
the American Indian Religious Freedom Act; and collections and associated records as defined by 36 CFR
79.

Historic properties covered by the NHPA include any prehistoric or historic district, site, building, structure,
or object with known or potential significance with regard to pre- or post-American history, architecture,
archaeology, engineering, or culture. Section 106 of the NHPA requires federal agencies to consider the
effect an undertaking may have on historic properties. The Preferred Alternative is considered an
undertaking and is required to comply with Section 106, including consultation with the Oklahoma State
Historic Preservation Office (SHPO). All Section 106 correspondence with the SHPO for the Preferred
Alternative is provided in Appendix B.

Consistent with Section 106 of the NHPA, NOAA is also consulting with five federally recognized tribes that
are historically affiliated with the Study Area regarding the potential for the Preferred Alternative to affect
properties of cultural, historical, or religious significance to these tribes and tribal nations (hereafter referred
to as “tribal nations”). NOAA initiated consultation with each tribe or tribal nation via letter on June 8, 2023;
a record of this consultation, including subsequent attempts to contact the tribal nations, is provided in
Appendix C. To date, these tribal nations have identified no properties of cultural, historical, or religious
significance within the Study Area.

The ROI for cultural resources is the area of potential effects (APE) as defined by the NHPA. The APE for
the undertaking (36 CFR 800.16(d)) consists of the limits of disturbance (LOD) for construction and a 0.5-
mile radius around the boundary of the LOD to account for visual impacts from construction of the RTF and
potential relocation of the calibration tower. The LOD includes the Proposed Action Area plus a 100-foot
buffer, the current location of the calibration tower plus a 35-foot buffer, and the potential relocation site of
the calibration tower across Priestly Avenue.

3.5.1 Affected Environment

NOAA reviewed existing research and investigations to identify historic properties within the APE.
According to a cultural resources record review conducted by the Oklahoma Archaeological Survey (i.e.,
SHPO), two previously recorded archaeological sites (one unnamed site, and site 34CL179) are located
within the Project APE.

The unnamed site was recently identified during a small survey immediately adjacent to the airport facilities,
outside the potential LOD of the current Proposed Action. Site 34CL179 — Mount Williams, Naval Air Station
Norman (NAS Norman) — is located within the LOD. The site boundary encompasses the entire former NAS
Norman, including the portion of the APE north of West Robinson Street and west of North Flood Avenue
that contains the whole LOD. The site is classified as an historic period archaeological site and includes a
WWIl-era fort constructed in 1942-1943. The site was first surveyed in 1993 in preparation for the
construction of State Highway 77. The large earthen berm known as Mount Wiliams - located
approximately 0.5 miles west of the APE — was recommended eligible for listing in the National Register of
Historic Places (NRHP). Archaeological mitigation was conducted by ODOT in 2005-2006, after which
Mount Williams was demolished. No structures or features related to the NAS Norman have been identified
within the LOD for the PAR system (i.e., proposed lease area). However, one building (Building 601) dating
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back to NAS Norman used to exist in the location to which the calibration tower may be moved; this building
was demolished sometime between 2010 and 2013.

Beyond the LOD, there are over 700 structures in the 0.5-mile buffer portion of the APE. Most of these
structures are single family homes but also include commercial and institutional buildings. They are
summarized in greater detail in NOAA’s Section 106 consultation package for this Proposed Action (see
Appendix B). None of these structures are historic properties.

3.5.2 Environmental Consequences
3.5.2.1 Preferred Alternative

The Preferred Alternative would have less-than-significant adverse impacts on cultural resources. While
portions of site 34CL179 are located within the APE, the individual components of the site recommended
eligible for inclusion in the NRHP are displaced by >0.5 miles from the APE. Although the SHPO determined
the entire site to be eligible in 1993, numerous structures have been built within the site boundaries since
that date, and Mount Wiliams was demolished following archaeological mitigation in 2005-2006.
Additionally, while Building 601, associated with NAS Norman, once stood within the area proposed for the
possible relocation of the calibration tower, this building was mechanically demolished ca. 2010-2013, and
it is unlikely that any intact archaeological deposits remain.

Additionally, no documented Precontact period archaeological sites have been identified within the APE,
and the area has a low potential to contain Precontact period sites due to the distance from a perennial
water source.

Finally, the construction of the PAR system and the potential relocation and construction of the calibration
tower would have no adverse effect on above-ground historic properties in the APE. The RTF (and
potentially the calibration tower) are facilities in-line with the built environment of the APE and would have
no impacts on the existing character of the APE. If relocation of the calibration tower is required, the overall
impact to the viewshed would be minimal as the calibration tower would only be moving approximately 200-
250 feet east of its current location.

NOAA determined that the Preferred Alternative would have no adverse effect to historic properties under
the NHPA (see Appendix B). The SHPO responded in a letter dated June 22, 2023, which NOAA received
in mid-July, concurring that there would be no effects to known historic properties within the APE; however,
the SHPO noted that consultation with the Oklahoma Archaeological Survey (OAS) is also required to
obtain a determination on the potential presence of prehistoric resources. NOAA contacted OAS on July
18, 2023, and received a response dated July 19, 2023, confirming that additional field inspection for
potential prehistoric archaeological resources is not necessary. Additionally, the Preferred Alternative would
have no effect on resources significant to tribal nations, as none have been identified through consultation
with the federally recognized tribes and tribal nations.

Should any unanticipated cultural resources be encountered during activities associated with the Preferred
Alternative, NOAA would immediately cease work and report the discovery to the Oklahoma SHPO, OAS,
and federally recognized tribes for consultation on how to proceed.

3.5.2.2 No Action Alternative

Under the No Action Alternative, the proposed PAR system would not be constructed and there would be
no impact to cultural resources. No ground disturbance would occur that would have the potential to disturb
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archaeological sites that may be present. No construction or relocation activities would occur that could
modify the surrounding viewshed for above-ground historic properties.

3.6 FLORA AND FAUNA

Biological resources addressed in this EA consist of vegetation, wildlife, and special status species. Special
status species relevant to this EA are those protected under the federal Endangered Species Act of 1973
(ESA), Bald and Golden Eagle Protection Act of 1940, Migratory Bird Treaty Act of 1918, or under applicable
state laws or regulations.

The ROI for biological resources includes vegetation and water resources present within the Study Area
and wildlife present on-site or within 0.2 mile of the Study Area boundary (i.e., within the noise ROI).

3.6.1 Affected Environment

Vegetation: The Study Area is located within the Central Great Plains ecoregion, and more specifically
within the Cross Timbers Transition sub-ecoregion. This ecoregion is characterized by mixed grass prairie
and wooded riparian corridors. The ecoregion contains extensive cropland, which is used to produce wheat,
alfalfa, sorghum, and soybeans (Woods, et al., 2005). Much of the Study Area, including the Proposed
Action Area, consists of periodically maintained grassland, and portions also contain scattered trees.

Wildlife: The open grasslands within the Study Area, as well as surrounding developments and the Max
Westheimer Airport, may contribute to low biological diversity within the ROI due to periodic disturbance
from mowing. Common species found within and around the Study Area are likely limited to small common
species within Oklahoma, such as eastern grey squirrel (Sciurus carolinensis), eastern chipmunk (Tamias
striatus), eastern cottontail rabbit (Sylvilagus floridanus), and fulvous harvest mouse (Reithrodontomys
fulvescens) (ODWC, 2023b). An occasional coyote (Canis latrans) or red fox (Vulpes vulpes) has been
observed passing through the Study Area. Various species of birds have also been observed overhead and
in the vicinity of the Study Area, and may nest in trees located within and surrounding the Study Area.

Merkle Creek, which runs through the Study Area to the south of the Proposed Action Area, may provide
riparian or aquatic habitat for various species. Given its intermittent nature, however, it is unlikely to provide
high-quality wildlife habitat that is utilized year-round.

Special Status Species: NOAA initially queried the USFWS Information for Planning and Consultation
(IPaC) database to identify federally listed threatened and endangered (T&E) species with the potential to
occur within the Study Area. IPaC identified six federally listed species (see Table 3) (USFWS, 2023a).
One candidate species, monarch butterfly (Danaus plexippus), was also identified as potentially present;
however, there are no legal requirements for candidate species under the ESA. No critical habitat was
identified.

No suitable habitat is present within the Study Area for the Arkansas River shiner (Notropis girardi) or the
peppered chub (Macrhybopsis tetranema), although the Canadian River is located approximately 3 miles
southwest of the Proposed Action Area. Discharges into Merkle Creek may result in impacts to downstream
water quality, although these would not result in direct habitat modification. Piping plover (Charadrius
melodus) and rufa red knot (Calidris canutus rufa) are only observed in Oklahoma during migration and use
mudflats as stopover habitat; no suitable habitat for either of these species is present within the Study Area.
Further, no suitable habitat is present within the Study Area for the tricolored bat (Perimyotis subflavus),
due to the absence of forested edge habitat.
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Table 3: Federally Listed Species Potentially Present in the Study Area

Federal

Common Name Scientific Name Status!?

Habitat Type

This species occupies long, wide, flowing
rivers with shallow depths and sandy
Arkansas River Shiner | Notropis girardi T bottoms. It has historically occurred in the
Arkansas River Basin, including the
Canadian River (ODWC, 2023a).

This species occupies the main channels
of wide, shallow rivers with sandy bottoms
Peppered Chub Macrhybopsis tetranema E and swift-flowing waters. It is found in the
Arkansas River Basin, including the
Canadian River (USFWS, 2023c).

This species uses mudflats and sandbars
to forage. Piping plovers are typically
documented at stopover sites in

Piping Plover Charadrius melodus T Oklahoma between the months of March
to May and July to September, and do not
nest or breed within the state (ODWC,
2023c).

This species uses mudflats to forage, and
this habitat is limited within Oklahoma.
Red Knot Calidris canutus rufa T Red knots are typically reported during fall
migration and do not nest or breed within
the state (ODWC, 2023d).

This species is found in forested edge
habitats in the summer, roosting among
the leaves of living or dead hardwood
trees. In the winter, this species occupies
caves and abandoned mines, or within
road culverts in the southern US. They
forage for insects in partly open habitats
and over waterbodies (USFWS, 2023d;
CBD, n.d.)

Proposed

Tricolored Bat Perimyotis subflavus o
endangered

This species is only observed in
Oklahoma during migration (typically April
and October), and uses wetland mosaics,
Whooping Crane Grus americana E marshes, waterbody edges, and wet
prairie and agricultural fields near water as
stopover sites for feeding (ODWC,

2023e).

1. T=Threatened, E=Endangered
2. The tricolored bat was proposed for listing as an endangered species by USFWS on September 13, 2022. The proposal
is still undergoing review.

Suitable stopover habitat for the whooping crane (Grus americana) may be present within and in the vicinity
of the Study Area. Merkle Creek and surrounding fields, as well as other wet features located within a 3-
mile radius may provide foraging habitat for this species during its migration in October and April. The
whooping crane is typically observed in western Oklahoma, although it has occasionally been documented
in central Oklahoma, near Oklahoma City (ODWC, 2023e).

IPaC identified 10 Birds of Conservation Concern (BCC) with the potential to occur within the Study Area.
BCCs are both migratory and non-migratory bird species that are not listed as T&E species, but still
represent conservation priorities for the USFWS (USFWS, 2023a). The bald eagle (Haliaeetus
leucocephalus) was also identified as potentially present; while it is not considered a BCC in this area, it is
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still protected under the Bald and Golden Protection Act. Four species have been recently observed within
the ROI: the bald eagle, chestnut-collared longspur (Calcarius ornatus), chimney swift (Chaetura pelagica),
and Sprague’s pipit (Anthus spragueii). Observations of the remaining BCCs have occurred approximately
3 miles to the west of the Study Area, in open fields and some wooded areas bordering the Canadian River
(Cornell Lab of Ornithology, 2023). Additionally, periodic landscaping activities in the Study Area and airport
operations occurring at Max Westheimer Airport may limit the occurrence of migratory birds due to land
disturbance and noise.

The Oklahoma Department of Wildlife Conservation (ODWC) is responsible for managing state-listed T&E
species, and the Oklahoma Natural Heritage Inventory (ONHI) maintains lists of state-listed species
potentially present in each county. The ONHI does not identify any state-listed T&E species as occurring
within Cleveland County. A data request submitted to ONHI on May 19, 2023, confirmed that no threatened,
endangered, or candidate species are known to occur in the vicinity of the Study Area; however, in a
separate comment submitted on July 14, 2023, ONHI noted that the federally protected bald eagle has
been identified within Cleveland County (see Appendix A). Bald eagles nest in forested areas near rivers,
lakes, marshes, and other permanent bodies of water, and have increasingly been observed in drier areas,
such as farmland (USFWS, 2023). Potentially suitable habitat may be present nearby, given the Study
Area’s proximity to the Canadian River, but no permanent waterbodies or forested areas are present within
the ROI.

3.6.2 Environmental Consequences
3.6.2.1 Preferred Alternative

Vegetation: Proposed construction occurring under the Preferred Alternative would clear the grassland
vegetation present within the Proposed Action Area, an area of approximately 3.73 acres.

No impacts to vegetation outside of the Proposed Action Area would be anticipated. Construction vehicles
would access the site via the proposed access road and all construction staging areas would be contained
within the Proposed Action Area. The majority of ground disturbance would occur when preparing the site
for erection of the RTF. Paving activities and utilities placement would also result in ground disturbance,
although this disturbance would not extend beyond the boundaries of the Proposed Action Area. Once
construction activities are complete, the portion of the Proposed Action Area outside the fence line would
be revegetated with native plants or landscape vegetation, in accordance with construction design plans
prepared prior to implementation of the Proposed Action, and in accordance with applicable stormwater
requirements to minimize runoff and erosion (see Section 3.4.2). Native vegetation communities and
wildlife habitats could be impacted by the introduction or encroachment of noxious weeds or invasive
species during construction. However, contractors would minimize the introduction or spread of invasive
species through the use of BMPs such as cleaning all construction equipment prior to bringing it on-site.
Given the minimal amount of vegetation removal that would occur, the lack of native vegetative communities
within the Proposed Action Area, and anticipated implementation of appropriate BMPs, the Preferred
Alternative would result in short-term, less-than-significant adverse impacts on vegetation during
construction of the RTF.

Operation of the PAR system would not have any impacts on vegetation, as no additional ground-disturbing
activities would occur. Access to the site would be provided by a paved access road, and no vehicles would
drive over undisturbed areas. The Preferred Alternative would have no impact on vegetation during
operation.

Wildlife: During construction, common wildlife species potentially present within the Proposed Action Area
would be physically displaced, and construction noise and increased human activity may also disturb wildlife
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species located within the ROI. Mobile wildlife species, such as birds and small mammals, would likely
relocate to areas of similar habitat near the Proposed Action Area; similar grassland habitat is present
throughout the Study Area, and other wooded habitat is also available outside the ROI. Although
disturbance, displacement, or inadvertent wildlife mortality from construction impacts would constitute an
adverse impact, such impacts would occur at the individual level, rather than the population or species
level, and would not inhibit the continued presence of common wildlife populations and species near the
Proposed Action Area. Wildlife that is present in the ROl may be accustomed to human activity due to
current NSSL operations, as well as operations at the Max Westheimer Airport. No in-water work would
occur as part of the Proposed Action, so any species that may be present within or around Merkle Creek
would likely not be directly affected by construction activities (although noise and nearby construction
activities may still disturb portions of the creek habitat nearest the Proposed Action Area). Therefore,
construction occurring under the Preferred Alternative would result in short-term, less-than-significant
adverse impacts to wildlife.

Once construction of the RTF is completed and the PAR enters into the testing phase, RF emissions may
be present within the Proposed Action Area (see Section 3.11.2). Fauna species may experience internal
heating and possible behavioral changes as a result of continuous direct exposure to RF radiation (IEEE,
2019). It is unlikely, however, that such species would experience the high intensity of radiation required to
produce adverse effects, given the lack of habitat within the fenced area, their ability to avoid the site
generally, and the sufficient amount of other suitable habitat in the surrounding area. Should individuals
remain near the Proposed Action Area, these impacts would occur over the long-term and would only occur
at the individual level. Operation of the PAR system may therefore result in long-term, negligible adverse
impacts to wildlife remaining in the Proposed Action Area.

Special Status Species: No potential suitable habitat is present within the ROI for the Arkansas River
shiner, the peppered chub, piping plover, rufa red knot, or tricolored bat. Therefore, the Proposed Action is
anticipated to have no effect on these special status species.

Although potential suitable stopover habitat for the whooping crane is present within the ROI, due to the
rarity of this species in central Oklahoma, the Preferred Alternative is not anticipated to result in adverse
impacts to the whooping crane or migratory BCCs. Due to the marginal quality of the habitat in the ROI for
bald eagles, they are unlikely to be present at the site. Construction occurring within the Proposed Action
Area could impact up to 3.73 acres of potential habitat. No tree clearing would occur during construction
that could further reduce available habitat. Due to the availability of other suitable habitat within 3 miles of
the Study Area, whooping cranes and BCCs migrating through central Oklahoma would likely avoid the
Study Area during construction. Therefore, construction of the Preferred Alternative may affect but is not
likely to adversely affect the whooping crane, and would have short-term, negligible adverse impacts on
BCCs, including the bald eagle. NOAA consulted with USFWS on May 12, 2023, regarding potential
impacts to special status species. The USFWS responded on June 8, 2023, and concurred with NOAA'’s
determinations that the Proposed Action would not affect federally listed threatened or endangered species
(see Appendix A).

Following construction, operation of the PAR system would not result in any additional habitat destruction.
The completed RTF structure may pose a collision hazard to whooping crane and other migratory bird
species, due to its tall height, although it would be shorter than other radars contained within the Study
Area. Migratory BCCs, as well as the whooping crane, would be able to readily avoid the structure.
Nighttime security lighting and red lamps for aviation, if installed, would identify the presence of the
structure, but would not contribute to light pollution that may disturb species. Limited human activity and
disturbance would occur at the site during operation, with personnel accessing the RTF to conduct
maintenance and ensure functionality of the PAR. Operation of the Preferred Alternative would result in
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long-term, negligible adverse impacts on special status species from the introduction of a new collision
hazard.

Other Resources: NOAA Administrative Order 216-6A and its accompanying Companion Manual identifies
additional biological factors that should be considered to determine if the Proposed Action’s effects are
significant. In accordance with the Companion Manual, NOAA has considered the degree to which the
action may adversely affect:

i) stocks of marine mammals as defined in the Marine Mammal Protection Act;

ii) managed fish species;

iii) essential fish habitat as defined under the Magnuson-Stevens Fisheries Act; i

iv) vulnerable marine or coastal ecosystems, including, but not limited to, deep coral
ecosystems; or

V) biodiversity or ecosystem functioning (e.g., benthic productivity, predator-prey

relationships, etc.).

Given the nature of the Proposed Action and considering that no in-water work would occur that would have
the potential to impact marine or aquatic ecosystems or managed fish species, including essential fish
habitat, NOAA has determined that the Proposed Action would have no potential to impact those resources.

3.6.2.2 No Action Alternative

Under the No Action Alternative, the proposed PAR system would not be constructed and there would be
no impact to vegetation, wildlife, or special status species in the ROI. Natural conditions in the Study Area
would remain and vegetation and wildlife at the site would not be disturbed by other activities occurring at
the NSSL or within the ROI.

3.7 FARMLAND AND SOILS

The Farmland Protection Policy Act (FPPA) (7 USC 4201 et seq.) of 1981 states that federal agencies must
“minimize the extent to which federal programs contribute to the unnecessary conversion of farmland to
nonagricultural uses.” The resources protected by the FPPA include prime and unique farmland, which are
categorized by the Natural Resources Conservation Service (NRCS) based on underlying soil
characteristics.

Hydric soils are defined as soils that formed under conditions of saturation, flooding, or ponding long enough
during the growing season to develop anaerobic conditions near the soil surface. Under natural conditions,
these soils are able to support growth and reproduction of hydrophytic vegetation. Presence of hydric soils
is one of the criteria used to identify and delineate wetlands.

The ROI for soils is equivalent to the Study Area as shown on Figure 3.
3.7.1 Affected Environment

Soils within the Study Area have been described to have a thickness of about 12 inches with varying fertility,
low permeability, and high erosion hazard (SRI International, 1994). Four soil map units have been
identified within the Study Area (see Figure 3 and Table 4). Only one of the soil units has been identified
as prime or unique farmland; this soil unit is not present within the Proposed Action Area. No hydric soils
have been identified within the Study Area (NRCS, 2023). The full Study Area is zoned as a rural agricultural
district (City of Norman, 2023b), and the Proposed Action Area is not used for farming or other agricultural
purposes.
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Figure 3: Soil Resources in the Study Area
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Table 4: Soil Characteristics for the Study Area

Prime / Farmland of
Unique Statewide Hydric
Farmland | Importance

Percent of

Soil Type Map Unit | o414y Area

Kirkland-Urban land-
Pawhuska complex, 0 to 3 49 29.2% No No No
percent slopes

Kirkland silt loam, O to 1

50 16.1% Yes No No
percent slopes
Kirkland-Pawhuska complex, 0 53 53 4% No No No
to 3 percent slopes, eroded
Port silt loam, 0 to 1 percent 94 1.3% No No No

slopes, frequently flooded

Source: (NRCS, 2023)
3.7.2 Environmental Consequences
3.7.2.1 Preferred Alternative

During construction of the RTF, soil disturbance and removal would occur in order to lay the foundation,
pave the access road and parking lot, and place the security fence. The presence and operation of
construction equipment and materials in undeveloped areas within the Proposed Action Area, including
staging locations, would also result in soil disturbance or compaction. The proposed location of the PAR
system and access road would not intersect any farmland soils, as none are located within the Proposed
Action Area. The maximum amount of soils that could be disturbed would be 3.73 acres. Throughout
construction, farmland soils in the Study Area would not be affected. Operation of the PAR system is not
expected to involve any future disturbance of farmland soils. Therefore, the Preferred Alternative would
have no impact on farmland.

Generally, soils in the Study Area would be disturbed by construction activities. To minimize the potential
for increased runoff and erosion during construction, NOAA would obtain an OPDES OKR10 permit, and
would comply with applicable erosion and sediment control measures and BMPs (see Section 3.4.2). The
Preferred Alternative would result in short-term, less-than-significant adverse impacts to soils from runoff
and erosion during construction. Operation of the PAR system is not expected to involve any additional
ground disturbance, and would have no impact on soils.

3.7.2.2 No Action Alternative

Under the No Action Alternative, NOAA would not construct or operate the PAR system at the Norman site
and there would be no impact to soils. No construction activities or associated ground disturbance would
occur that could result in the removal or erosion of soils (including farmland resources).

3.8 NOISE

Sound is vibrations in the air, which are known as compression waves. Just like a pebble dropped into a
pond creates ripples, the compression waves, formed of air molecules pressed together, radiate from a
source and decrease with distance. If these vibrations reach a human eardrum at a sufficient rate and
intensity, we perceive it as sound. When the sound is unwanted, we refer to it as noise. Generally, sound
becomes noise to a listener when it interferes with normal activities. Sound within the range of human
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hearing is measured on a logarithmic scale, known as the decibel (dB). The human ear does not hear all
frequencies equally; the A-weighted decibel scale (dBA) is used to reflect the selective sensitivity of human
hearing (USEPA, 1974). Normal speech has a sound level of approximately 60 dBA. Sound levels above
120 dBA begin to be perceived as uncomfortable, while sound levels between 130 and 140 dBA are
considered painful (Cowan, 1994; Egan, 1988). The common sound levels encountered in daily life are
shown in Table 5.

Table 5: Common Sound Levels

Sound Solrce Sound Pressure Level
(dBA)
Air Raid Siren at 50 feet 120
Maximum Levels at Rock Concerts (Rear Seats) 110
On Sidewalk by Passing Heavy Truck or Bus 90
On Sidewalk by Typical Highway 80
On Sidewalk by Passing Automobiles with Mufflers 70
Typical Urban Area 60-70
Typical Suburban Area 50-60
Quiet Suburban Area at Night 40-50
Typical Rural Area at Night 30-40
Isolated Broadcast Studio 20
Audiometric (Hearing Testing) Booth 10
Threshold of Hearing 0

Sources: (Cowan, 1994; Egan, 1988)

The two most common types of noise are point sources and line sources. Point source noise is usually
associated with one or more sound sources that generally remain in one place for extended periods of time,
such as with most construction activities, and are described within an area having a largest dimension that
is much smaller than the distance from this acoustical point source to a receptor of interest. A few examples
of point sources of noise are pile drivers, jackhammers, rock drills, or excavators working in one location.
A construction site is typically considered a point source. Line source noise is generated by moving objects
along a linear corridor. Highway traffic on a busy road is a good example of line source noise (FTA, 2018).

Natural factors such as topography, vegetation, temperature, and relative humidity can further reduce noise
over distance. Acoustically “hard” sites (i.e., sites with a smooth reflective surface along the direct sound
path between the source and the receiver, such as paved parking lots or bodies of water) offer little or no
ground attenuation due to acoustical absorption. “Soft” sites, on the other hand, are porous ground surface
conditions characterized by loose soils, fresh-fallen snow, grass, or scattered bushes and trees that yield
an excess ground attenuation value (i.e., over and above what geometric divergence already provides) of
1.5 dBA per doubling of distance (Crocker, 2007).

A large object in the direct path between a noise source and a receiver can significantly attenuate noise
levels at that receiver location. The amount of attenuation provided by this “shielding” depends on the size
of the object and the frequencies of the noise levels—the lower the frequency, and hence the larger the
wavelength, the less noise reduction the barrier provides. Natural terrain features such as hills and dense
woods, as well as fabricated features such as buildings and walls, can significantly alter noise levels. Linear
occlusion (i.e., a break in the line of sight between a noise source and receiver) due to natural terrain can
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generally reduce noise levels at the receiver up to 10 dBA for relatively close-range receivers (WSDOT,
2020).

The ROI for noise includes areas within 0.2 mile of the Proposed Action Area. At this distance
(approximately 1,000 feet), most noise emitted from construction equipment attenuates to background
levels of around 60 dBA.

3.8.1 Affected Environment

The ambient noise level in the vicinity of the NSSL includes noise associated with existing NOAA and
University of Oklahoma facilities, traffic in the surrounding area (such as along West Robinson Street, North
Flood Avenue, and Interstate 35), operation of landscaping equipment used to maintain the Study Area
(e.g., mowers/balers), and aircraft operation at the University of Oklahoma’s Max Westheimer Airport. There
is little varied terrain or tall vegetation surrounding the Study Area, so noise may be able to travel greater
distances relative to areas with hills and dense woods. However, the Study Area would be considered a
“soft” site due to the minimal development present on-site and the presence of loose, undisturbed soils and
grasses which may facilitate noise absorption.

Sensitive receptors typically include residential dwellings, schools, and hospitals, or other noise-sensitive
land uses. Sensitive receptors nearest to the NSSL include residences south of West Robinson Street
(approximately 0.2 mile from the Proposed Action Area), the Cleveland County Family YMCA
(approximately 0.25 mile from the Proposed Action Area), Adams Elementary School (approximately 0.6
mile from the Proposed Action Area), and Norman North High School (approximately 0.8 mile from the
Proposed Action Area). Each of these sensitive receptors are buffered from the Proposed Action Area by
major roadways and/or other structures.

The City of Norman maintains a Noise Control Ordinance in its Municipal Code which identifies allowable
noise levels based on the land use district and time of day and establishes noise prohibitions. The Study
Area is zoned as a rural agricultural district (City of Norman, 1994). The Noise Control Ordinance only
provides limits for residential, commercial, and industrial districts; however, it requires that the limits of the
most restrictive land use apply at the boundaries between different districts (City of Norman, 2023a). The
closest other land use district to the Proposed Action Area is a residential district; therefore, it is assumed
that the maximum permissible noise levels for residential districts would apply to the Proposed Action. The
regulated ambient noise level for residential districts between 7:00 a.m. and 9:00 p.m. is 55 dBA, and
between 9:00 p.m. to 7:00 a.m. is 50 dBA. Sound levels cannot be generated higher than 15 dBA above
the ambient limit (i.e., no higher than 70 dBA between 7:00 a.m. and 9:00 p.m., and no higher than 65 dBA
between 9:00 p.m. and 7:00 a.m.) (City of Norman, 2023a).

The Noise Control Ordinance does make some exceptions for construction work. Noise from construction
work, including use and operation of equipment, is prohibited in residential and commercial land use
districts between 9:00 p.m. and 7:00 a.m. the following day. Further, the maximum permissible sound level
must not exceed the limits established for industrial land use districts, regardless of the land use district
where the construction work is occurring. The regulated ambient noise level for industrial districts between
7:00 a.m. and 9:00 p.m. is 70 dBA, and between 9:00 p.m. to 7:00 a.m. is 65 dBA. Sound levels cannot be
generated higher than 15 dBA above the ambient limit (i.e., no higher than 85 dBA between 7:00 a.m. and
9:00 p.m., and no higher than 80 dBA between 9:00 p.m. and 7:00 a.m.) (City of Norman, 2023a).
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3.8.2 Environmental Consequences
3.8.2.1 Preferred Alternative

Construction activities associated with the Preferred Alternative would result in a temporary increase in
noise levels within the vicinity of the Proposed Action Area, related to use of equipment during construction
of the RTF. Equipment such as backhoes, excavators, graders, loaders, and trucks would be used, and
would be the primary source of noise during implementation of the Proposed Action. Noise impacts would
be the greatest at the Proposed Action Area and would decrease with distance. Buildings located along
Westheimer Drive and Halley Avenue would be the closest receptors to the Proposed Action Area (i.e.,
within approximately 0.2 mile). Table 6 provides sound levels typical of construction equipment up to a
distance of 2,500 feet (approximately 0.5 mile). These noise levels will continue to attenuate at further
distances from the Proposed Action Area.

Proposed construction and installation activities are anticipated to be complete within three years and would
be loudest during the site preparation phase and the installation of foundation piles and concrete foundation
slab. The nearest sensitive receptors are approximately 0.2 mile (about 1,000 feet) from the Proposed
Action Area. Therefore, construction noise levels would mostly dissipate to levels 69 dBA or less (see Table
6), with the exception of noise generated by a bulldozer, which would be consistent with typical ambient
noise levels in an urban area (see Table 5) and with regulated daytime ambient noise levels in industrial
areas in accordance with the City of Norman’s Noise Control Ordinance (i.e., 70 dBA). No construction
work would occur between the hours of 9:00 p.m. and 7:00 a.m., in accordance with the Noise Control
Ordinance. Noise reduction BMPs, such as the use of mufflers on construction equipment and vehicles,
would also minimize noise impacts during implementation of the Proposed Action. Therefore, the
construction activities under the Preferred Alternative would result in short-term, less-than-significant
adverse impacts to the overall noise environment.

Table 6: Construction Equipment Noise Levels at Certain Distances from Source (dBA)

Distance from Source (feet)
Source
0 50 100 200 400 1,000 1,700 2,500
Heavy Truck 95 84-89 78-93 72-77 66-71 58-63 54-59 50-55
Dump Truck 108 88 82 76 70 62 58 54
Concrete Mixer 108 85 79 73 67 59 55 51
Jackhammer 108 88 82 76 70 62 58 54
Scraper 93 80-89 74-82 68-77 60-71 54-63 50-59 46-55
Bulldozer 107 87-102 81-96 75-90 69-84 61-76 57-72 53-68
Generator 96 76 70 64 58 50 46 42
Crane 104 75-88 69-82 63-76 55-70 49-62 45-48 41-54
Loader 104 73-86 67-80 61-74 55-68 47-60 43-56 39-52
Grader 108 88-91 82-85 76-79 70-73 62-65 58-61 54-57
Pile driver 105 95 89 83 77 69 65 61
Forklift 100 95 89 83 77 69 65 61

Source: (Tipler, 1976)

Following completion of construction, changes to the noise environment would be negligible and not
discernable to nearby sensitive receptors. During operation of the PAR system, noise would be generated
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by infrequent visits of maintenance and repair vehicles. The moving assemblies of the radar, the generator,
and the HVAC system may all generate some noise, but it would generally be imperceptible off-site.
Operation of the PAR system would be consistent with residential permissible sound levels in accordance
with the Noise Control Ordinance. Therefore, operations under the Preferred Alternative would have a long-
term, negligible adverse impact to the overall noise environment.

3.8.2.2 No Action Alternative

Under the No Action Alternative, NOAA would not construct or operate the PAR system at the Norman site
and there would be no impact to the existing noise environment.

3.9 UTILITIES AND SOLID WASTE

Utilities include water storage facilities, treatment plants, and delivery systems; power generation,
transmission, and distribution facilities, including, but not limited to, generators, substations, and power
lines; natural gas transmission and distribution facilities; sewage collection systems and treatment plants;
and communication systems.

The ROI for utilities includes all areas and end users within the Study Area that may be impacted from
temporary utility disruptions or an increased demand on utilities. No changes to utilities outside of the Study
Area are anticipated.

3.9.1 Affected Environment

No utilities are currently present at the Proposed Action Area, although electrical, gas, network, and water
utilities are available elsewhere within the Study Area to support other NOAA facilities and radars. The
closest tie-in points to connect the necessary utilities to the PAR system would be at the ATD adjacent to
the Proposed Action Area. The expansion of the existing utilities within the Study Area would not require
any new off-site connections.

3.9.2 Environmental Consequences
3.9.2.1 Preferred Alternative

Implementation of the Preferred Alternative would increase overall utility usage at the Norman site, as the
new PAR system would require connections to electrical, natural gas, network, and non-potable water
utilities to support the operation and testing of the PAR. During construction, these utilities would be
connected to the RTF from elsewhere within the Study Area, most likely from the ATD, as it is the closest
existing facility to the Proposed Action Area. Minor, temporary service disruptions to utility services within
the Study Area could occur while the new utilities are being connected; however, these disruptions would
be minimized by ensuring that existing utilities remain operational until the new utilities are ready to be
connected. End users would also be given advance notice of any anticipated disruptions. No service
disruptions would be anticipated for users located outside of the Study Area. The Preferred Alternative
would have short-term, negligible adverse impacts to utilities within the Study Area during construction.

Construction activities would generate solid wastes, primarily in the form of excess construction materials
such as removed soils, rock, concrete, wood, asphalt, glass, and plastics that may be generated, from site
preparation, erection of the RTF, and paving of the access road and parking lot. Materials considered
unsuitable for reuse would be removed and disposed of at appropriate landfills in accordance with
applicable solid waste regulations. Portable restrooms would be available at the construction site, and the
construction contractors would be responsible for removing sanitary waste from the site. Therefore,
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construction would be anticipated to have short-term, negligible adverse impacts on solid waste generation
and disposal.

Once the PAR system is operational, utility demand would increase relative to the existing demand at the
Study Area, but is not anticipated to generate substantially higher demand that would burden utility
providers or result in disrupted service to other facilities within the Study Area. As no new personnel would
be stationed at the RTF, utility demand would be limited to what is required for the PAR to function, rather
than to support new staff. Further, operation of the radar would not reduce the availability of potable water
supplies, as it would only be equipped to receive non-potable water. In the event of a power outage, the
RTF would be equipped with a backup generator that would either operate on diesel or natural gas to
ensure that the PAR system would be able to remain operational. Operation of the PAR system would not
generate any sanitary waste that would need to be transported from the site, nor would it generate solid
waste other than from routine maintenance activities. Minimal quantities of solid wastes, such as
replacement parts, would be generated during PAR system maintenance and would be removed and
disposed of in accordance with applicable requirements. Therefore, operation of the Preferred Alternative
would have long-term, negligible adverse impacts on utility demand, and no impact on solid waste.

3.9.2.2 No Action Alternative

Under the No Action Alternative, NOAA would not construct or operate the PAR system and there would
be no impact to utilities. No physical changes would occur at the site, and existing utility use and solid waste
generation in the Study Area would not change.

3.10 HAZARDOUS AND TOXIC MATERIALS AND WASTE

This section describes the use and presence of hazardous and toxic materials and waste (HTMW) at the
Proposed Action Area. The ROI for HTMW is the Proposed Action Area.

HTMW are generally defined as materials or substances that pose a risk (through either physical or
chemical reactions) to human health or the environment. Regulated hazardous substances are identified
through a number of federal laws and regulations. The most comprehensive list is contained in 40 CFR Part
302, and identifies quantities of these substances that, when released to the environment, require
notification to a federal government agency. Hazardous wastes, defined in 40 CFR 261.3, are considered
hazardous substances. Generally, hazardous wastes are discarded materials (solids or liquids) not
otherwise excluded by 40 CFR 261.4 that exhibit a hazardous characteristic (i.e., ignitable, corrosive,
reactive, or toxic), or are specifically identified within 40 CFR Part 261. Petroleum products are specifically
exempted from 40 CFR Part 302, but some are also generally considered hazardous substances due to
their physical characteristics (especially fuel products), and their ability to impair natural resources.

Hazardous waste must be transported, treated, or disposed of in accordance with the Resource
Conservation and Recovery Act (RCRA) of 1976 regulations which require the hazardous waste to be
tracked using a Uniform Hazardous Waste Manifest (EPA Form 8700-22). Sites that generate over 220
pounds of hazardous waste, or that accumulate over 2200 pounds of hazardous waste at any one time,
require a RCRA Site ID Number and filing of an application (referred to as Dangerous Waste Site
Identification Form) with US EPA.

3.10.1 Affected Environment
There is no record of on-site contamination within the Proposed Action Area. The location of the Proposed

Action Area was within the U.S. Navy’'s NAS Norman until 1959 when land ownership was transferred to
the University of Oklahoma. The NSSL was established near the Proposed Action Area in 1964 and a
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Weather Surveillance Radar - 1957 (WSR-57), Weather Surveillance Radar - 1974 (WSR-74), and a
Doppler radar were installed in the vicinity of the Proposed Action Area thereafter. WSR-88D systems were
also installed in 1988 and 1994.

Except for fuel for backup generators to operate these radar systems, there is no known history of HTMW
use, storage, generation, or disposal in the Proposed Action Area. A Spill Prevention, Control and
Countermeasure Plan (SPCCP) is maintained for the University of Oklahoma’'s North Base to address
incident response and emergency responsibilities resulting from spills or discharges of HTMW and includes
NSSL operations.

3.10.2 Environmental Consequences
3.10.2.1 Preferred Alternative

Operation of construction equipment and vehicles under the Preferred Alternative would create the potential
for discharge, spills, and contamination from commonly used products, such as diesel fuel, gasoline, ail,
antifreeze, and lubricants, at the Proposed Action Area. Even without major release events, multiple minor
releases could have potential effects to the environment within the ROI; however, such releases would be
addressed via adherence to the SPCCP and by maintaining spill containment and clean-up materials on-
site. All hazardous materials or waste discovered, generated, or used during construction would be handled,
containerized, and disposed of in accordance with applicable local, state, and federal regulations.
Therefore, construction of the Preferred Alternative would have the potential for short-term, less-than-
significant adverse impacts from releases of HTMW.

Operation of the Preferred Alternative would not result in the generation of hazardous waste. Although
routine maintenance could create the potential for discharge, spills, and contamination from commonly used
HTMW, any potential releases of HTMW would be handled in accordance with the SPCCP and applicable
local, state, and federal regulations. If the backup generator for the PAR requires a fuel tank (as opposed
to utility natural gas), all necessary precautions would be taken to prevent an accidental release and any
release would be handled per the procedures set out in the SPCCP. Thus, adverse impacts from the
operation of the Preferred Alternative would be negligible.

3.10.2.2 No Action Alternative

Under the No Action Alternative, NOAA would not construct or operate the PAR system and there would
be no impact to HTMW. No construction would occur at the site, and existing use of HTMW (i.e., generator
fuels) in the vicinity of the Proposed Action Area would not change.

3.11 HUMAN HEALTH AND SAFETY

Human health and safety considers potential impacts to people living in the surrounding environment and
the ways in which they may be affected. It addresses the possibilities of adverse health outcomes, including
illness and injury, that could result from the Proposed Action. Potential risks to human populations
addressed in this EA center around physical risk from proximity to a construction site, as well as other
health and safety risks that may result from RF radiation.

The ROI for human health and safety includes all areas where people may be exposed to physical health
and safety risks. This is generally limited to the Study Area, as members of the general population would
not be able to access radar facilities contained within the NSSL.
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3.11.1 Affected Environment

Radars emit signals in the form of electromagnetic radiation, which consists of waves of electric and
magnetic energy. Electromagnetic energy from radars is typically referred to as RF radiation, that is further
characterized based on the wavelength and the frequency of the transmitted signal. The frequency of RF
signals is measured in hertz (Hz), and electromagnetic waves typically have frequencies ranging between
3 kilohertz (kHz) to 300 gigahertz (GHz) (FCC, 2023).

Dual-polarization PARs emit both horizontally and vertically polarized waves that are scattered by
atmospheric particles and return back to the PAR. The two types of waves identify two-dimensional
characteristics of precipitation, such as both the size and shape of atmospheric particles, and can provide
a more specific picture of anticipated weather events (NOAA NSSL, 2023b). PARs used for weather
surveillance, including the NSSL's ATD, operate in the S-band, which includes frequencies between 2 and
4 GHz (NOAA NSSL, 2023a; NASA, 2023).

People located in the vicinity of radars may be exposed to RF radiation; however, all humans are generally
exposed to low levels of RF radiation on a daily basis. These signals primarily come from the use of
communications technology, such as mobile phones, radio, and television broadcasting, as well as non-
communications technology, such as traffic speed radar, microwave ovens, and medical imaging (FCC,
2023). The Federal Communications Commission (FCC) regulates the use of these devices and restricts
the RF radiation that is emitted to certain levels to ensure that human exposure is maintained at safe levels.

Exposure standards are generally expressed as maximum permissible exposure (MPE) limits that indicate
the maximum duration humans can safely be exposed to specified frequencies. These measurements are
based on maximum values of the specific absorption rate (SAR), which measures the rate at which RF
energy is absorbed by a human body. Human absorption varies based on how much of the body is exposed
(e.g., whole body versus just the head like when talking on a cell phone), and the most restrictive MPE
limits are for frequencies in the range of 100 to 300 MHz, since the human body most efficiently absorbs
RF energy occurring within that range (FCC, 2023). The basis for these MPE limits is a whole-body
averaged SAR level of 4 watts per kilogram (W/kg) (Cleveland, Jr., Sylvar, & Ulcek, 1997). FCC guidelines
for human exposure limits are based on criteria developed by expert organizations, including the National
Council on Radiation Protection and Measurements (NCRP), the American National Standards Institute
(ANSI), and the Institute of Electrical and Electronics Engineers (IEEE) (FCC, 2023). FCC'’s guidelines for
MPE are based on known thresholds for adverse effects and incorporate margins of safety (see Table 7).

Table 7: Limits for Maximum Permissible Exposure

Occupational Exposure Uncontrolled Exposure
Frequency - - - -
Range (MHz) Power Density Average Time Power Density Average Time
(mW/cm?) (minutes) (mW/cm?) (minutes)
0.3-3.0 *(100) <6 *(100) <30
3.0-30 *(900/2) <6 *(180/2) <30
30-300 1.0 <6 0.2 <30
300-1,500 /300 <6 /1500 <30
1,500-100,000
(1.5-100 GHz)! 5 <6 1.0 <30

Source: 47 CFR 1.1310(e)(1)
Notes: f = frequency in MHz; * = Plane-wave equivalent power density
1. The PAR would operate within this frequency range, between 2-4 GHz.
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The MPE limits vary based on the type of exposure, and who is exposed. Occupational exposure limits
apply where persons are exposed as part of their employment. FCC regulations require that those who are
occupationally exposed be informed of the potential for RF exposure and that they are able to control or
reduce their exposure with use of safe work practices or personal protective equipment (FCC, 2023). The
Occupational Safety and Health Administration (OSHA) also has published regulations that include
occupational and construction exposure limits for nonionizing radiation, which are set at 10 milliwatts per
square centimeter (mW/cm?). These limits, however, are considered unenforceable standards (OSHA,
2023). Uncontrolled exposure limits apply where the general public may be exposed to RF radiation. These
guidelines are time-averaged and are only relevant to locations that are accessible to members of the public
(Cleveland, Jr., Sylvar, & Ulcek, 1997).

Depending on the frequency, intensity of the RF radiation, and time of exposure, human injury or adverse
biological effects may occur. Environmental background levels of RF energy have been determined to be
safe for the public and will not result in health or safety concerns (FCC, 2023). The primary effect that can
occur to humans from prolonged exposure to frequencies between 2 and 4 GHz is thermal heating, which
increases the body temperature overall. Generally, even at higher levels of exposure than the identified
MPE limits, thermoregulation performed by the human body is able to offset thermal effects (IEEE, 2019).
However, continual exposure to very high levels of RF radiation can be harmful if the body is unable to cope
with or dissipate excessive heat. Significant internal temperature increase can result in tissue damage,
particularly to the eyes (FCC, 2023). Various other health impacts have been studied, such as changes to
digestive function, cognitive function, sleep disturbances, headaches and fatigue, and increased blood
pressure, but no consistent evidence has been produced that suggests these impacts are correlated to RF
exposure. In addition, the potential link between RF exposure and cancer has been studied, and
experimental data have not provided evidence of a causal link (IEEE, 2019).

3.11.2 Environmental Consequences
3.11.2.1 Preferred Alternative

Construction of the RTF would be performed by qualified, trained contractors with applicable licenses and
certifications. Construction activities would be performed in accordance with applicable federal and state
occupational safety and health regulations and requirements, including specific OSHA regulations on fall
protection and confined spaces. Proposed construction would occur during daytime working hours in
conditions with ample lighting and would not occur during inclement weather. All construction activities
would occur within a fenced or marked perimeter and would only be accessible to authorized personnel.
Any solid or hazardous wastes generated during construction would be handled and disposed of in
accordance with applicable requirements (see Section 3.9.2 and Section 3.10.2).

Adherence to applicable health and safety regulations and requirements during construction would
minimize the potential for accidents and human injury; however, some inherent risk would remain due to
the nature of the work and exposure to heavy equipment and machinery. In the event of an accident or
injury, trained personnel would administer first-aid immediately, and emergency services would be
contacted if necessary. Such risks from construction work would be limited to on-site construction
personnel, and would not extend to the general public. Although construction would only be performed by
qualified personnel, due to the inherent risks, the Preferred Alternative has the potential to result in short-
term, less-than-significant adverse impacts to human health and safety during construction of the RTF.
These risks would cease following the completion of construction activities.

Operation of the PAR may also result in slight risks to human health and safety, from RF radiation emitted
by the PAR. The proposed PAR would operate in a frequency range of 2.7 to 3.1 GHz (2,700 to 3,100
MHz), which is outside of the frequency range where the human body most efficiently absorbs radiation
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(FCC, 2023). Given the anticipated frequency range, the applicable MPE for occupational exposure to the
PAR would be less than 6 minutes, and the applicable MPE for uncontrolled exposure (i.e., exposure
outside the controlled area) would be less than 30 minutes (see Table 7). Operation of the PAR would
comply with applicable federal regulations on emissions, power densities, and exposure times from the
FCC and OSHA, as well as industry standards for exposure limits provided by IEEE. Operation of the PAR
would also comply with thresholds identified in NOAA Manual 209-10, Occupational Safety and Health
Management System. Prior to beginning operation of the PAR, NOAA'’s contractor would conduct a
radiation hazard survey to ensure public and uncontrolled exposure compliance in publicly accessible
areas, and to ensure occupational and controlled exposure compliance in areas accessible only to NSSL
personnel and other personnel involved in PAR system operation and maintenance. The radiation hazard
survey would also validate the functionality of safety features such as interlocks and sector blanking. Once
operational, the PAR system would typically operate during normal daytime hours (i.e., from 7 a.m. to 6
p.m.), except in the event of a significant overnight weather event.

The closest residences to the Proposed Action Area are located approximately 0.2 miles to the south, and
no businesses or facilities are located within a closer distance to the site that the general public may
frequent. However, various businesses and organizations are located in relative proximity to the Proposed
Action Area, including Max Westheimer Airport and other University of Oklahoma-owned buildings,
Cleveland County Family YMCA, and the Norman Optimist Club. Given the separation of these facilities
from the proposed PAR, it is unlikely that any member of the general public would be in close proximity to
the PAR. Secure safety fencing would be installed around the RTF as an additional barrier to access, and
RF warning signs would be posted on the fence to alert members of the public to the possibility of exposure,
should anyone approach it. The radiation hazard survey would also validate that the amount of public
exposure is below the acceptable safety thresholds. Since public access to the RTF would be restricted,
operation would result in no impacts to the health and safety of the general public.

NSSL personnel working within the Stud