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Executive Summary

The Atmospheric Radiation Measurement (ARM) Program is- aimed at supplying improved
predictive capability of climate change, particularly the prediction of cloutRiimate feedback. The
abjective wEl be achieved by measuring the atmospheric radiation and physical and meteorological
quantities, that control solar radiation in the earth's atmosphere and using this information to test
global elimate and related models.

The proposed- action is to construct and operate » Cloud and Radiation Testbed (CART!
research site in the southern- Great Plains, as, pail of the Department of Energy's Atmospheric
Radiation, Measurement Program whose objective is. u» develop an improved predictive capability
of global climate change. The putpose of thts- CART research site tit southern Kansas, ynd nonhcm
Ofclahoma would be to- collect meteorological and: othsr scientific information to betffip characterize
the processes controlling radiation transfer on a global scale, thereby expanding DOE"* knowledge
of the suspected enhanced greenhouse effect and any assueiatet! global wanning.

The CART site proposed for the southern Great Plains covers an «re« 325 km x 2?5 km
which is larger than the minimum conceptual design of a 20« km x 2TO km square. However, due
to the disbursed nature of the instrumentation located on the CART site, it would be necessary to
tease only a small portion of this area in order to implement the proposed action. The proposed
CART site would be comprised of a- single central facility {160 acres), six auxiliary facilities (50-
100- acres each); approximately 25 extended facilities (50-100 acres each), and wp to six boundary
facilities (50--100 acres each). Thus, of the nearly 22 million acres within the proposed CART site
area, only 3t8'60 acres would need to be teased for these widely disbursed data collection facilities.
Of the total teased acreage, about 2t acres would be secured by fence-line and the surface within the
fenced areas would not be disturbed except foe the placemen! of instruments and associated
facilities. The total surface area disturbed for concrete pads to support such hems as trailers.
storage facilities, tnd housing facilities is estimated to be less than 12 acres, ft is proposed to
operate the CART site around-the-ctoek for up to lf> years with up to 36 technical siaff persons.
At the close of the 10 year operating period, alt facilities and equipment would be removed and the
land returned to its, previous use.

Air quality impacts of placement and operation would be very minor since only a small
amount of clearing and a small amount of leveling would be needed. State of Oklahoma
regulations on fugitive dust mitigation (e.g.. watering to reduce emissions) would be followed
during the construction.

N'*ise impacts to nearby residents were evaluated for the potentially noisy 50- and 915-
MHz peofttur/RadtP Acoustic Sounding Systems (RASSs). The noise from those instruments
represent a tow (for 50 MHz RASS} or high (For 915 MHz RASS) frequency tone that occurs 5-6
minutes of every 3f> or 60 minutes. The results were that:

I. The 50-MHz profiler/RASS was found to be acceptable at the central facility for
the proposed action and each of the alternatives. The baffled 50 MHz
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pro file r/RASS was. found; to be acceptable at the boundary sites for each of the
proposed actions and for some (but not all) of the proposed: alternatives.

2. The 915-MH2 RASS system was found; to be acceptable at all proposed sites and
alternatives, including: the central facility and: the six. boundary facilities.

Research aircraft would occasionally carry out tow-level passes at 500 ft above ground level The
proposed aircraft would: cause momentary speech interference for people under the flight path, a
minor impact

resource impacts would be very minor/, mth the requirement for two boundary
facilities. (MeCtaim and Gkmutgee County)) that construction and operational activities would be

out in specified subportions of the sites &» avoid tluodpl'ain and wetlands areas.

Impacts, to- vegetation, and wildlife would be low and temporary. No threatened or
endangered species would be at risk. Land use impacts, would be very low because of the limited
area! requirements, of the project, Tht project impacts to visual resources surrounding each site
would be low. The only structure in the entice project that would be visible from a vantage point «!'
greater- than two- miles would be the central facility's 60-tn meteorological tower.

The impacts. U> cultural resources would be minor. The state historical preservation officers
(SHPO) of Oklahoma and Kansas, indicated that none of the proposed or alternative sites for
facilities contains structures or sites listed in the National Register of Historic Places. The lower
elevation of the Marion County (Kansas); site may contain archewUxgicul sites, but these areas
would be strictly avoided.

Soeioeconoroics impacts would be minimal. Some minor economic benefits would occur
in the vicinity of each proposed site, but these would consist of brief employment (30 days
maximum) for only a few workers and the local purchase of support materials.

Because the ARM Project activities are located in isolated rural areas where there is very
little activity other than farming, the cumulative impacts would be negligible. Furthermore, this
project represents new effort and has no cumulative impacts with any previous DOE work or with
any other federal projects.

The no action alternative would be the toss of a U.S. site, which would be detrimental to
the scientific study of global warming. The toss of the U.S. site would severely limit the ability of
the project t» vastly improve models and to make appropriate policy decisions on global climate
change.
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Aeronyres and Definitions

ARM - Amospherie Radiation Measurement
CART - Cloud and Radiation Testbed
CART site - a conceptual block of aeoosphere and its. underlying atmosphere.
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DOE - Department of Energy
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ERDAS - satellite analysis software package
FAA - Federal Aviation Administration
FEMA - Federal Emergency Management Agency
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FWS - Fish and Wildlife Service
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locale « a subcontinent'Sized region that is. meteorologically representative «f local cftmute.
M1S0NET - Oklahoma mesoscale meteorological network
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MOA - military operations area
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NOAA - National Oceanic and Atmospheric Administration
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RASS - Radio Acoustic Sounding System
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1 Description of Proposed Action and Alternatives

t.t ¥>u,gQm and Need

The recent heightened public concern about potential global warming due to an enhanced
greenhouse effect has prompted the U.S. Department of Energy (DOE) to aeeeterate its research to
improve predictions of climate change. The emphasis, is, on the timing and magnitude of climate
change as well as. on the regional characteristics of this change. The Atmospheric Radiation
Measurement HARM) Program was developed to supply an improved predictive capability,
pamculatty prediction of cloud-climate feedback. Improved resolution and accuracy about
radiative and cloud physical processes in the earth's atmosphere will be incorporated into genera!
circulation models (GCMsJ- and related models used to predict climate change. The objective is. to
vastly improve models, to study global climate change. This objective will be achieved by
measuring the atmospheric radiation and physical and meteorological quantities, that control soto
radiation in the earth's atmosphere and by using this information to test GCMs and related models.
Because of the dominant influence of clouds on radiation, the ARM Program will emphasize
developing improved descriptions of c'ouds for modeling purposes.

A systematic examination of the number and location of independent locales required to
characterize the processes controlling radiation transfer in the atmosphere on a global scale to meet
the ARM objectives has been completed (Schwartz et al.. !99t). The following ordered set of
independent and climatologieally distinct primary locales was recommended for long term Cup to
ten years) occupancy as ARM "Cloud and Radiation Testbed (CART)'* sites:

1. United States continental
2. Tropical western Pacific
3. North slope of Alaska
4. Eastern North Pacific/Eastern North Atlantic
5. Gulf stream of*" eastern North America

The ARM Program is a research activity funded by the U.S. Department of Energy (DOE)
in support of tH National Energy Strategy and is managed by DOE as an independent field
measurement program, reviewed and approved by the Office of Science Technology Policy's
Committee on Earth and Environmental Sciences as part of the coordinated national initiative, the
U.S. Global Change Research Program. The overall ARM Program involves .substantial
computational research activity at universities, companies, federal agencies, and national
faboratories; indeed, the bulk of the funding supports this research, while a relatively small portion
wilt be invested in the anticipated five sites and associated temporary facilities. The overall budget
is, expected to be $460 million f>ver ten years (i.e.. an average of $46 million per year): however.
the actual funding for site (facilities and operations is expected to be approximately $5-10 million
per site over ten years.

Whits the types of instruments used and the activities performed will be similar for each
ARM CART site, the environmental impact may vary significantly from one site to another (e.g..
continental U.S. «s significantly different from the tropical western Pacific Ocean, and both are
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significantly different from the north slope of Alaska), Program implementation will proceed
incrementally. The planning tor operation of the first ARM CART site is well underway, with a
planned operational date of April 30, 1992. Each of the remaining CART sites is planned to
become operational subsequently, at a rate of approximately one site per 18 months.

Planning for CART sites 2-5 is preliminary, and it is not yet known how the ARM concept
will be applied to sites other man the first. Although the measurement concept would be the same
for each of the sites, the experimental design would be different due to the very different nature of
each of the CART sites. In addition, the logistics would be different. For example, a site over
land would have a different measurement strategy than a site over water. There would be
differences in instrument placement and operation, although trie instruments would be similar at
each CART site, ft is quite possible that the results uf measurements at this first CART siie may
teaiJ ft* changes in the measurement plan at future sites. Consequently, additional documents
meeting the requirements of the National Environmental Policy Act (NEPA) would be prepared
individually for each of the CART sites as they are ready to enter the program. Because
instrumentation at the other CART sites would be simitar, and each of the sites are expected to have
similar requirements, as, those for the continental U.S. CART ate, the current Environmental
Assessment (EA> would1 serve as a model for the other sites that follow later. This EA contains
overall program-related information pertaining to the entire ARM Program and all five potential
CART sites that will help to shorten future EAs.

This EA addresses potential environmental impacts associated with siting, construction.
and operation of research facilities only at the ARM continental U.S. site.

1.2 Experimental Design

The heart of the ARM Program is a meteorological observatory. The ARM Program will
provide experimental and computational support for a detailed study of solar and terrestrial
radiative transfer and for the generalization of the results to physical scale*, compatible with current
and future generations of GCMs. The basic experimental design for ARM incorporates four
groups of facilities within a CART site. The area of the CART site is a conceptual block of
atmosphere and its underlying surface. The size of the CART site is driven by the size of the
smallest area (or grid) that a GCM model can mathematically represent (approximately 200 km x
200 fern). The rationale for having the four groups in the CART she is the following:

t. One central facility {160 acres) within the CART site would contain a complete
set of all instrumentation that would be used to characterize the local radiation
field and meteorological conditions and the concentrations of aerosols md trace
gases.

2. Approximately 6 boundary facilities (each 50-100 acres) would contp'i sets of
instruments simitar to that of the central facility, but slightly reduced that would
characterize the mesoscale atmospheric conditions that affect the CART site.
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3, Sir auxiliary facilities (each 50-100 acres) would contain a reduced subset of
instruments, that would be used to» characterize clouds, radiation, and
meteorological conditions over the central facility.

4, Approximately 22 extended facilities (each 5Q-* 100 acres) would contain a much
reduced set of instruments that would be used to characterize surface
meteorological and radiation conditions throughout the CART s;-

Figure I, t illustrates the orientation of the various facilities within the CART site. Figure
1.2 presents, a schematic diagram of the relative locations of the central facility and its supporting
boundary, auxiliary, and extended facilities, all within the CART study area.

1,2,1 Ths Site Screening Process

The continental U.S. CART site selection was driven primarily by scientific requirements
and synergism with other projects, and secondarily by operational, financial ami logistic
considerations. However, the actual locations, of facilities, within the CART site are flexible. After
first addressing candidate CART sites, in the continental U.S., proposed and alternative facilities
tttsauons- were identified awl potential environments^ impacts* were addressed tor the CART site.
These potential impacts are presented in this EA,

1,2.2 First Level Screening

In 1991, Schwartz et at. identified locates, globally by using a set of selection principles that
are consistent with the objectives of the ARM project. This selection process, developed a
prioritised; list of locates. This first level of screening identified a set of subcontinent-sized
regions, termed locales, within which the broad range of physical processes that govern the
quantity, structure, and radiative transfer properties of climatically important clouds is well
represented The main selection criteria used for identifying the ten CART sites are the .oitowing:

t. A broad sampling of the types, quantities, and altitudes of clouds; of energy
transfer characteristics of the earth's surface; of vertical nation fields: and of
temperature and humidity distributions in the atmospheric column above the
CART site.

2. Quasi-uniform surface or cloud conditions across a CART site to minimize
uncontrollable variables to increase the chances of interpreting causal
dependencies.

3. A minimum set of logistical constraints in conducting measurements. For the
selection of the first CART site logistical concerns will have a high priority to
facilitate establishment and confirmation of operating procedures and
instrumentation.
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4. Potential synergisra relationships with other data-gathering programs.
Complementary atmospheric research programs being conducted in the same
general area mutually benefit from the enhanced observational networks or
supplemental instrumentation available by close cooperation.

The study of Schwartz et at. it99i> identified ten possible CART sites and prioritized
them. Two> locales, representing simitar cloud conditions in eastern ocean margins, were merged,
leaving nine candidate locales. In preparation is a series of nine companion documents, one m
each of the recommended' locates. These reports focus on the specific scientific, logistical, and
synergistie issues that characterize the particular locales.

The first priority was, a continental locate within the U.S., with three candidate regions: the
Midwest, the southern Great Plains, and the .northern Great Plains. The primary treasons, for
chousing the continental U.S. as the first choice «f the nine locates were as follows:

• * •©

1. The wide range of cloud: and radiatitrn conditions supports a major portion of
the ARM scientific objectives.

2. Operational procedures and interfaces with data users and interested parties can
be developed and tested in the shortest possible time, at the lowest cost.

3. Instrument performance can be evaluated under a fairly wide range of
environmental conditions in a setting where improvements can be made most
easily, quickly, and: cost effectively.

4. New instrument systems in transition from research to operation can be
introduced and evaluated before they are deployed at more remote sites. This
practice will avert costly redeployments.

1.2.3 Second Level 3cra«rting

All three locales within the continental U.S. offer excellent logistic attributes, good
geographic homogeneity, large intra-annual variability of climate cloud type and surface flux
properties, a wide variety of cloud types* and targe seasonal variability in temperature and specific
humidity.

The proposed action for this EA begins with the evaluation of the three locales. The
scientific debate over the "best" locale with regard to the above attributes did not produce a clear
candidate fur the ARM continental locate. The Midwest, southern Great Plains, and northern Great
Plains Uictt es all have excellent logistic attributes: good geographic homogeneity; large sntra-annuat
variability of climate, cloud type, and surface flux properties: a wide variety of cloud types: and
targe seasonal variability in temperature and specific humidity. However, the southern Great
Plains locale provides the best opportunity for synergistic activity with several other major federal
research programs. For example, the dense array of seven National Oceanic and Atmospheric
Administration fNOAA) profilers (405 MHz microwave radars for continuous wind profile
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measurements) have already been installed and are operating in the southern Great Plains. The
Oklahoma CUmatotogicat Survey has proposed a meteorological mesoscale network tMESQNET)
consisting of 10Q sites m Oklahoma that will be in place by December 1992, This opportunity for
synergistic activity does not mean that the existence of the AKM Program in the southern Great
Plains depends upon these other programs. The ARM Program, has budgeted such instrumentation
where possible for its own activities, independent t*f other gj/agrams. Nevertheless, sharing
instrumentation; where possible would; substantially save taxpayer dollars and would reduce
potential environmental impacts, by avoiding needless, duplication! of effort. In addition to the
synergism of observations, there is a aynefgtsm «n the climate, elutui and air-surface exchange
science that is potentially provided: with local university and state scientific interactions. No other
VS. locale provides the desired mix «f atmospheric conditions, m4 affords proximity to as many
other relevant meteorological research programs. Further, due to the fact that ail three locales are
so* expansive in urea, there would be ample opportunity to> position the widely disbursed data
coUecjion facilities within this space t-.» avoid areheotogical sites, floodplams, or wetlands and
reduce any potential noise disturbance. Because of this and the .similar climatologtcul profiles of
the three locales, none of the other locations demonstrated any environmental advantages over the
southern Great Plains site.

Since the southern Great Plains has been determined to be the best choke in terms of
science and eo-location with other related scientific programs, the next pan of the second level
screening involved the actual siting of a proposed central facility and boundary facilities where the
instrumentation would be placed and operated. That determination was carried out in the following
steps:

1. A set of 14 Landsat Mwltispeetrat Scanner tMSS) images I Appendix A) was
obtained to cover this 325-km x 275-km area. The MSS image from a typical
Landsat scene has a swath of approximately 185 km x 170 km. The &ISS data
are widely used for vegetation inventories. The spatial resolution of MSS data
is 7l> m x 7l> m. Detectors record the electromagnetic radiation in four bands.
Bands I and 2 are in the visible portion of the spectrum and are useful for
detecting cultural t> ttures such as roads and detailing water. Bands 3 and 4 are
in the Rear-infrared portion uf the spectrum and can be used to discriminate
land/water and vegetation.

2. Towns, roads, political boundaries, water bodies, and rivers in the CART area
were digitized from t:25O.t)0O-scale U.S. Geological Survey (USGS) maps. A
preliminary determination was made of candidate sections for locating the
central facility and six boundary sites. Then the towns, roads, political
boundaries, sections, rivers, water bodies, anu NOAA profiler locations within
ten mites of the proposed sites were digitized from 1:100.001 )-scale USGS
maps.

3. The ERDAS software was used to classify the four-band spectral data from the
MSS images to USCS Level I land use classes. The spectral characteristics of
the data and the total county acreage from the National Resource» Inventory
I9K2 data for cropland, ruttgefand. pasture land, and forests wire used to
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determine general land use classes. The classes determined were crop, majority
crop, mixed crop and rai?gelandT ntngeland and brash, grassy, water, dry creek
beds, urban, and wooded,

4. The ground truth of the classified data was partially established when Argonne
National Laboratory staff visited selected areas and reported on current land
use. This information: indicated that good correlation exists between the
classified land use data and the current land use.

5. The land use information from the Landsat data was registered by using the
Geographic Information. System 4QIS) system to the Universal Transverse
IMercator (UTM) coordinate system and combined] with the digitized vector
information. Aie space informant was superimposed on the resulting map.
Military operations, areas, jet routes, within a four-mile band] on each side, and
airfields were eliminated from consideration. Areas with no air space
interference were identified for further study.

6. Representatives* of the Science Team studied the GtS maps tw determine general
areas, from which the specific proposed sites and alternative sites could be
chosen for the central facility and tor- the six boundary facilities.

1,3 Details of th« Proposed Action In Oklahoma and Kansas

The proposed action is to construct and operate u CART research site in the southern Great
Plains, as, part of DOE's ARM Program whose objective is to develop an improved predictive
capability of global climate change. The purpose of this CART research site in southern Kansas
and Northern Oklahoma would be to collect meteorological and other scientific information to
better characterize the processes controlling radiation transfer on a global scale, thereby expanding
DOE's knowledge of the suspected enhanced greenhouse effect and any associated global
warming.

The proposed action at the southern Great Plains locale includes the following steps:

E. The selection of an area for the first ARM CART research site in the southern
Great Plains, locale to provide routine measurements of solar radiation and
meteorological conditions.

2. The construction of I central facility. 4-6 supporting boundary facilities.
f* supporting auxiliary sites ami 25 supporting extended sites.

3. The operation of such a station for a period of up to ten years.

4. The execution of two- to three-week intensive experimental field campaigns
primarily within but not limited to a I O-km radius of the central facility, for
special studies aimed at supplementing work with the fixed instruments.
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t.3*t Sit* Sstaciiqit

On the basis of the ARM Program documents entitled Identification, Recommendation* and
Justification of Potential Locates fat ARM Sites (Schwartz e ta t , 1991} and Locale Specific
Report: Southern Great Plains (Barr and Sisterson, 1991}, the CART site has been located within
an, area roughly defined by the latitude, longitude coordinates 38 deg 30 milt, 99 deg 30 min;
38 deg 3© min, 95 deg IS mim 34 deg 15 imp. >* deg 30 mm and 34 deg 15 rotn, 95 deg
15 min. Figure L3 illustrates this 325-fe7«' ;* 275-kro area covering the northern part of Oklahoma
and, the- southern part of Kansas. Tins, area encompasses not only seven of the NQAA high-density
profilers, but auui many of cftc Oklahoma MESONET iites. Although this area is larger ihan> the
conceptual 2WKfem a 200-km GCM grid', Us, size does not increase ihe required nymber of facilities
to c!v.*»'-~«vrize the CART site area, nor does it reduce the effectiveness, of the measurement
strategy, to fatt, collocation with existing instruments is. expected to increase the effectiveness of
the measurement strategy. Thus, the ability t» capture significant meteorological phenomena
within, a GCM gtitl ha;4 nut been compromised by assuming a iajger conceptual CART area.

A GIS fa being used t& identify candidate areas for each of ihe facilities within the CART
site area. Scientific considerations and the recognition of the benefits of the N1OAA high~t!enstty
psufttep netwoek in Kansas and: Oklahoma, require the centjat facitity to* he as, close as possible it*
the center of the CART site. The selection of the central facility's 160-acre parcel ami the bttunUury
faciUUes.1150- to tOO-acce parcels- is therefore critical The locations, of the remaining auxiliary' and
extended facilities, are not as critical.

The CIS also included information about controlled air space over the CART site, such as
military- operating areas (MOAs.); because there wiU be aircraft operations involved with the ARM
Program. Also included was analyzed Landsat data that allowed land use categories to be
identified to the CART site area. Scientific siting criteria included the avoidance of wetlands* urban
areas, forests, and significant changes in elevation. The Lanttsat analysis identified emp and
pasture lands as the dominant land use categories in this area for locations of facilities. These
screening procedures were used to identify candidate sites for the central and boundary facilities.
Sim.ilai screening for the remaining extended and auxiliary facilities will take place at a later date.
Scientific investigations using preliminary data from the central facility will be used to identify land
use categories that need to be characterized by measurements taken at the auxiliary rind extended
facilities. The ernirat facility at this first CART site ts planned to be operational by April 30. 1992.

The locations of all facilities must fall within the conceptual CART site boundaries.
Figure i.4 provides, a sketch of the instruments* that are planned for use at the central, boundary.
extended, and auxiliary facilities. The planned layout of the central facility (IMS acres) is given in
Fig. LS: the boundary layer facility (50-100 acres) is shown in Fig. 1.6; the auxiliary facility (50-
!0O acres) is given in Ftg. 1.7: and the extended facility (50-1110 acres) is shown in Fig. I .S.

The actual locations of facilities within those boundaries, however, are flexible. Scientific
considerations of the program, which include land use. siting criteria for instruments, aircraft
operations, and syneegtsm with other programs, indicate one proposed site and at least two
alternatives for each of the central and boundary facilities have been identified for formal NEPA
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screening in fhi& EA. Figures I.*- Li5 provide sketches of the locations, of the central and the six
boundary facilities, including one proposed; site for each of these facilities and at least two
alternatives, for each of those locations. The proposed central facility site is in Oklahoma, Three of
the proposed boundary faciliti^ * are in Oklahoma, and three are in Kansas. Table 1.1 presents the
legal descriptions of these site,*. Each of the proposed sites and alternatives fit within a quarter
section except for the proposed site for the two of the boundary facilities CMcCiain and Marion
County). As indicated in Figs. LIG and L14 the proposed site is divided into two pans: Part A
contains alt instruments except the 50-MHz RASS (Radio Acoustic Sounding System! which is
located in Part B,

The proposed activities, at the four types of facilities would be encompassed within about
3,86(1 acres (central facility, 160 acres; auxiliary facilities, 6 x IQQ acres; extended facilities, 25 x
1OT acres; and boundary facilities, 6 x MJO acre*). The actual disturbance to the surface of the
3,860.' acres, would be minimal. Nearly all of the land at the various facilities, is required i« provide
the instruments with unobstructed wind flow m all directions. The actual surface area to be
secured by fencing at all of the sites {Appendix BJ totals about 21 acres, and the surface within the
fenced area would not be disturbed except for actual instrument placement. The actual total surface
area disturbed for concrete pads for trailers, storage facilities, housing facilities, etc.. is estimated
to be less than 12 acres. The remaining portion of the area in each of these facilities (e.g.. the
remaining 160 - 1.8 = 158.2 acres of the central facility) would not be disturbed and continue with
its same land use. Alt surfaces areas, disturbed by activities wuuld be returned to agricultural use
and/or pasture use as. part of decommissioning of the CART site, or they would be provided to the
land owner, a university, or an interested state or federal agency for possible continued operation.
At that time, however, another assessment of impacts, would be provided for appropriate approval
for continued operation. If no parties are interested, then all structures would be removed and all
graded OP impacted surfaces would be tescctle*} at the request of the property owner.

Activities at the CART site would continue 24 hours per day, 365 days per year, for up to
10 years. Up to 36 technical staff persons would be requires! to operate the southern Great Plains
CART site. Tne central facility would be the only location where the continuous on-stte presence
of 6 CART personnet maximum (unu 6 alternates^ would be required over a 24 hour period. Up to
2 personnel (and 2 alternates) would be required to be at each of the boundary facilities for daily
activities. The site would attract visiting scientists and officials for short periods during the lifetime
of the site.

The main science or experimental activities include the collection and computer processing
of data received by the in-place instrumentation. Once the facilities are in place the activities and
routine operations revolve around the collection of solar and meteorological data. There will be no
destructive field sampling that will affect the environment of the central, boundary, auxiliary, or
extended facilities. Furthermore, operations will not include the creation of any chemicals or
hazardous waste.

The proposed action includes the following major activities:

I. The temporary acquisition of areas for placement of the central, auxiliary.
extended, and boundary facilities.
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ARM PROGRAM SITE
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Figure t.tO Siting of Boundary Facility in McClain County -- Proposed Site and Alternatives
t. 2. and 3
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Figure 1.12 Siting of Boundary Facility in Woodward County - Proposed Site and Alternatives
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Figure 1.13 Siting of Boundaty Facility in Kiowa County - Roposed Site sod Alternatives 1. 2, and 3



ARM PROGRAM SITE
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Tabte i-i Legal Descriptions of the Proposed end Alternative Sites for the Central Facility and Sut
Facilities

Facility, Location

Centra) Facility, Lament
Grant Goyrsty, GWahcma

Boundary Facility, Pgrcell
McClain County, Qkteooma

Boundary Facilrty. Hasfcell
Ohrnufgee County, OWahqma

Boundary Facilrty, Vie»
Woodward County, Oklahoma

Boundary Facility, Havitand
Kiowa County, Kansas

Boundary Facility, H:llsbcfo
Maritn County, Kansas,

Boundary Facility. Neodesha
Montgomery County, Kansas

NE 14:
T-25M,

m 1/4
plus a
parcel i
corner
T-6N, 1

N 1/2 <
Section
of ME 1
T-1SN,

NE 1/4
T-20N.

S i 1/4
T-27S.

SW 1/4
T-20S,

NW 1/4
T-31S.

ed SEte

Section 35
R-3W

Section 2t
1.75 acre
ntheSW
of Ah. 3
^3W

>t SE 1/4
2. and S 1/2

1/4 Section 2
R-14E

Section 33
R-20W

Section 32
R-16W

Section 14
R-1E

Section 2
R-16E

Alternative t

SE 1/4
T-25N,

Section 26
R-3W

tig 1/4 Section 21

(if no 50 MHz RAS'3)

SW 1/4 Section 1
T-15N, R-14g
(if no &0 MHz RASSl

HE 1/4
T-20N,

SW 1/4
T-27S,

SW 1/4
T-20S,

NW 1/4
T-31S.

Section 32
R-20W

Section 33
R-1§W

Section 2
FME

Section 3
R-16E

SW 1/4
T-25N,

SE »/4
T- gMj i

SE 1/4

NW 1/4

SE 1/4

SW 1/4
T-19S,

NE 1/4 :
T-31S.

Seeupn
B-3W

Section
R-3W

Section

Section

R-17W

Section

Section l
R-16E

35

35

33

35

2

Alternative S

HW 1./4 Section gi
T- §H. B-3W

NE 1/4 Section 3
T-15N, R-14E

SW m Section 31
T.S7S. R-16W



2. The temporary rental or purchase of one or more small* trailer-like buildings to
house the data acquisition systems and office work space, the placement of
small sheds to store supplies, the placement of cement pads to provide a level
base for several semi-trailers that would be used to house larger instruments,
and the placement of instruments and towers and anchoring. Such actions
involve some dealing of land.

3. Continuous, around-the-clock operation of instruments tor as long as ten years.

4. Routine (mostly but nat limited to daytime) overflight with airborne sensors by
aircraft (one aircraft for a period of 4-6 hours approximately 2-3 days a months
measuring cloud micFophysical properties and solar radiation, tow-level
flights, below FAA (Federal Aviation Administration}! nuRumtms. would nut
be required.

In, addition to these main activities, in one or more two- to three-week intensive
experimental field campaigns, special studies would supplement the measurements at the Used
sites. These intensive periods would be carried *>>«* mainly at the central facility, but they could
involve any of the facilities. During this period, the data collection rale from instruments would be
increased. Activities, would include labor-intensive measurements of meteorological variables such
as eddy correlation to benchmark surface flux measurements of heat, moisture, and momentum.
Prototype meteorological measurement instrumentation would be field tested. Because these
activities are only temporary, no permanent structures would be required.

Aircraft operations activities during intensive experimental field campaigns would involve
up to 6 research aircraft to provide solar radiance and meteorological observations. The aircraft
• 'ouUI range in size from light, single or twin propeller driven, to small, twin jet engine driven, to
targe, multiple turbo propeller driven. The jet aircraft would provide observations at the upper
troposphere levels (30,000-50,000 ft), the larger aircraft at the middle troposphere levels {1.500-
30.000 ft)?, and the light aircraft at the lowest troposphere levels (500-10.000 ft). Aircraft flight
patterns would consist of horizontal transects at three levels: typically, the middle of the boundary
tayec, the middle of the troposphere, and at the top ni the troposphere. There would also be
vertical profiting (spirals) from the boundary layer to the top of the troposphere. During intensive
experimental field campaigns, up ta 4-ft aircraft may be airborne simultaneously for approximately
4-6 hours. Aircraft activity during intensive periods, would mostly be Cbut not limited to) within a
50 km radius, of the central facility. For the flights 5fit) ft above ground level, light aircraft such as
twin-engine propeller planes would be used and. occasionally, an aircraft such as a P3-Orion
(four-engine turbo propeller) might be used if the flight path would caver a sparsely populated
area. The flight legs, at 500 ft would mostly be (but not limited to) 20 km legs centered over the
central facility. QR one or two occasions per year, a single criss-cross pattern over the entire
CART site at 500 ft may be required and tight-aircraft would be used for this purpose. AH aircraft
operations wttt be conducted according to alt applicable FAA regulations. Aircraft coordination is
wilder way with Vance Air Force Base tfor use of Vance Military Operations Area I-B). FAA
Kansas, Ct'v Control Center, and Tinker Air Force Base.



The auxiliary and extended sites have not been determined at this time because the scientific
criteria for their choice depends on field measurements acquired during the first few months of
operation; of the central facility. However* very minor impacts can. be expected from these sites
due to the tow level of activity there and much reduced set of instruments, that may have an impact
on nearby residents. The siting of the extended and auxiliary sites is quite flexible and would be
chosen* based not only on scientific considerations, but also within the following environmental
guidelines, All of these sites, would be chosen t& avoid; areas with wetlands or floodptains; areas
with the presence of any atcheologieal sites, QC structure* listed in the National Register of Historic
Places, OF areas that have state-listed archeological sites or structures; areas with existing or planned
land use con&ols or zoning that would prohibit the placement and operation of such meteorological
and radiation measurement instrumentation; areas, of known habitats of threatened and endangered1

species, or state-listed; species; and areas, with nearby visual resources, that contain unique vistas,
trails, national packs, etc. The area within the CART boundary, m which such eovktmmencaii
criteria can be met, is very large and does not exclude any general area where placement may be
considered'.

Once the choice of auxu.ary and extended! facilities, has. been made by the ARM scientists
based on scientific as, well as the avoidance of impacts evatmitetl m tte NEPA pm'&ss» then sluwe
choices along wish a brief description of NEPA.-r.date.il issues will be sent u* the appropOkiie state
(Oklahoma or Kansas) for confirmation. Once such confkmuibn has been received l*y the ARM
project, and any required permits obtained (if needed), then work at those sites may- be initiated, is
is likely that the choice of sites will be done in sequence, and st> not all sites will go through this
state review process at the same time. In addition, due to the unobtrusive activities phoned at these
sites, it is expected that this review process will go smoothly. Letters u» ihe states and their
will become part of addenda to this EA.

t.3,2

The instruments cart be categorised into several groups, tft almost all cases, instruments
would be remote sensors that continuously investigate the atmosphere in the vertical direction.
These instruments provide near-real-time data for evaluationof instrument performance. model
testing, artd comparison with models. A sketch of the instruments currently planned for use ut the
centfaL boundary, auxiliary, and extended sites is, given in Fig. 1.4. A more complete description
of instruments is given in Appendix C.

1.3.2.1 Radiation Sensors

The various types of passive radiance-measuring instruments ob.se« ve the sun's incoming
and .mtgoing shurtwuve (light) and longwave ([heatl radiation and the earth's heal: etmsAwn.v
Radtattwn senstirs would be used at alt facilities. The high resolution radiation sensors to he used
a£ the central and boundary facilities are housed in a standard semi-traileir (7 ft x 40 ft).
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t.3,2.2 Standard

Sensors. o£ temperature, relative hutnidtty, pressure, rain: amouni* tintt winii speed and
direction; provide direct measurement of the atmosphere. They are usually mounted on a small
guyed tripod that is used to raise (he sensors to the measurement: height of 10 m. Direct
measurement oU heat fcliw anti moiswre flux at heights, of 1-2 m above the surface require a small!!
pole-and-'guy system. Sort temperawre- ts- measured; by a small tfiermuctrnpte buried at levels.
typically less chart 1.5 ro betow the surface, Stamfagti raeteactrtogicat instruments, wodd be ttsedi us

Pculifog inHtFumeatafCioni tar* use suuntil wiive*, ratfcwwave.s w bsers, En pjrtrbc &>>:
nr ^ing and cegetving energy juj'nal*)! the Mrmwpliece fc>ra abwve the awffiwe tw E6 te- Wwif
piiv-.i. ,i use tow-level; macfo-wu-ve energy at tc(;q;uenci#,t wt 5W and ^IS MHz. Ttie -SHcrgy ttseii
te not interfece withi humun. hetitlh we witdBfe,. A» ermwnmerttfti a^sessmc-ni »rt' the NOAA
-M)5-MHz: miyrwwavf prtd'ilePH, w ttivattajale hit peferentit iEnvmmmemalt A.uex.mwm --
Profiler Demonstration pro^mtn; SRI foeeFna.(kmai\ {k)86)\ Tine pFufiteif;'* pwvnte
penfile int\)froationi up- tt> to-1> krtt, A p^tfUeF may be nuiftttedJ with a RaiJ
Systems (KASSK whith probes, the utmosplteire tw pwdtit'e vertical pftillites. ml" vtirtteuil
The RASS associatc(J with; the 5(1 MK2 pcofitep pepvides about 79 dB unweighted! sound p
level at abtiut 133 me tew fem the source, at;» frequency wf between 5tt-BW Hz» The RASS

with the ^tS MH? pwtitec pro-vWes. abyut 57 dB unv«e»ghteiJI s«tumi pressure level at
meters, torn the source, at a tVetjuency ol* between L5G)(a-2,t)W Hz, SoLind^wdutf
absvicptwn pu^feages. wan stgnitleaMty tetfewe the hwrten&tfaKy-prupagaietl asitlitrtc

the RASS associated wich the <*t5-MHz pfoH-lsF. A 5W-MH* pfotltef/lASS thin can Ik ewgiite
by the manufoctuter to* reduce notse will also, be (jMttstttered in this, assessment. an<J will be refeffed
to as, the "•bat'lftfid Sft-MHz pftifiter." The baiffied 50 Mite pnillter/ttASS hj» abiiui a 10 dB tower
sound power level (at the soaece)1 then, the unbaiffled1 5(0) MHz ps«*f»ter/RASS. Pmt'Hers w»«h
assoctateJ RASS would be used,1 ynty at tlie central m& htvund^y focilities. Tlt« pwpvwcuJ mciton

s. for a baffled vtS-MHz profitec/ftASS antl a baffled Sti-MHz prt»nter/RASS a£ eatfh of ihe
l t'aeiUties. At the ventral facttiiy. there is proposeiJ a 915-MHz pntfiter/RASS and aR

untotfffeil Si^MHi profilcr/RASSc The profiter/RASSs wwutd be sited as dutant ;..* pivwiblc to
homes in urder t» avoid impacts ti» nearby residents. Equipment tt> operate the pmtltcr nnd RASS
s-ystems. would be totaled in a standard semt*tKti;fef.,

1.3.2.4 Radars anct LWars

Lidm's ttfe lasers, used to probe the atnitispher-e to provide wind pmftte mfitrmattnn up u>
65 kro. A tew tif the proposed ttdars are not eye-safe. AM nun-eye safe lidais wou!d be required
EO have a secondary Fato system, with a wider beam vvttlth than the laser, to automatically activate
a .shutdown swheh for the laser when any object enters its path both on the surface or in the air.
Lidars would be used only at the central facility and pu&ibty at one auxiliary facility. Should a
tidar be used at an auxiliary facility, it wilt be of the eye safe type, or have a secondary safety radar

un



system a* desecioed above or witt be manned during operational periods. Passive microwave
radars would be used to probe the atmosphere for humidity at the central and auxiliary facilities.
Ceilometers, eye-safe lidars used to measure the height of the base of clouds, would be used only
at the central and; auxiliary facilities. The larger Itdmr and radar systems would be housed
separately in standard semi*ttuHers.

t .3.2.5

Rawinsondes are helium-filled balloons, used to- carry small meteorological
es up tt» 20 kro in the earth's atmosphere. This type of balloon-borne system is used

for measurement of wind speed, direction, temperature, humidity, and pressure as u
function of altitude by the National Weather Service for its daily weather forecasts, Rawtitsuiules
would be used only at the central and boundary facilities. Rawinsonde systems, are contained1 in an
S-ft \ tv-fE trailer.

The balloon-borne system is equipped with a parachute to slow the decent cute of the
instrument package after the balloon breaks at high altitudes to less than S m/s. The instrument
package will be labeled with information that identifies the instrument and provides an K0«> phone
number to call for further information.

1.3.2.& Platforms and Facttitiss

A 60-m tower would be erected only at the central facility to provide standard
meteorological and radiation measurements. Also at the central facility, normal office work space
would be provided by teasing a 60-ft mobile home of the equivalent. A calibration facility for solar
instrumentation would require the leasing of a second 60-ft mobite home or the equivalent. Several
small storage garages (approximately 15 ft x 3(t ft at the central facility and 10 ft x 10 ft at each
of the boundary facilities} and a small loading doc"; would be required to unload and store
supplies. Utilities (power, water, phone, well and septic, etc.) would be required to operate
computers and instrumentation and for personnel at the central facility. Siting considerations
include close proximity to existing commercial power tines so that connecting lines could be run to
individual instruments. Every effort would be made to keep power lines short and confined to
existing rights-of-way where possible.

[n lisa of the office trailer, an abandoned farm house exists on the quarter section of the
proposed central facility site, [f found to be structurally sound, repairs to the house may be more

y beneficial than leasing u . .tiler. The use of the house, since already in place, would
the potential impact by one large trailer to the central facility.

requirements at the boundary, xtended, and auxiliary facilities would be much
tower than required at the central facility. Commercial power is preferred, but solar power/battery
backup systems are considered a viable option for instruments at the extended and auxiliary
facilities. Although routine visits would be required for maintenance, no permanent on-site
presence would be required at the extended, auxiliary, and boundary facilities. However.



boundary facilities would require the daily presence of personnel to launch rawinsonde balloons.
Trailer space will be made available for a place of shelter, a phone and desk, and bottled water at
the boundary facility. One portable toilet will be supplied for sanitation reasons.

Some of the instruments are large and cannot be hand-carried to the actual placement
location, A small track will be required for installation and removal of equipment. Because of the
scientific concerns, about maintaining existing surface characteristics, portable mats laid down and
picked up as a temporary path foe vehicle traffic which minimize impact to surfaces may be used
during instrument installation and removal. Instruments, in the field would be approached on foot
t,if by $ small all-terrain vehicle for all routine maintenance of installed equipment.

Fences wtlt be used to protect instruments from wildlife and inadvertent entry by humans,
Alt fences wilt be labeled with appropriate warnings and/ur information.

The placement of instrumentation at the central boundary, auxiliary, and extended facilities
involves only a smalt amount of construction activity that could lead to surface disturbances, in
fact, the actual area involved in surface disturbances at each of these sites is very small. Appendix
B lists, tor each facility (I) actual ureas of surface disturbances, |2) the space actually occupied by
an instrument or facility, and (3) the fenced urea. For example, from Tuble B.5. the central facility
covers 160 acres, but only 1.83 acres of that amount would actually be disturbed. The remaining
portion of the area in each of these facilities (e.g., the *emaining I6I> - 1.8 = 158.2 acres of the
central facility) would not be disturbed and continue with its same land use. An inspection of
Fig. 1.4 reveals the relative sizes of the instruments and/or facilities to be used. The larger
facilities are the two H)-ft x 60-ft mobile homes tor portable buildings) brought to the site and
anchored there. One of the mobile homes provides space for the computers, a small laboratory for
on-stte equipment repairs* and office space for 3-5 personnel. The other mobile home provides
calibration space for the solar radiation instruments. A smaller shed and duck 05 ft x 30 ft at the
central facility and 10 ft x 15 ft at the boundary facilities) and about ft semi-trailers {7 ft x 40 ft)
are also required.

The largest clearing required is for the 50-MHz profiler system. The procedure for
placement of this instrument, semi-trailers, and mobile trailers is to level an area (which is already
nearly level), remove the vegetation from that area by surface scraping, apply two n-mit-thick
plastic sheets at right angles over the scraped ground, place about 3 in. of gravel on top of the
plastic, and place the profiler or trailer on top of that. Tie-downs would be used to hold mobile
homes and trailers securely in place. At the central facility, mobile homes would be transported to
the site, or portable buildings would be brought to the site on a semi-trailer truck. The portable
buildings and/or storage sheds could be made of fiberglass that has been precontracted or molded
or comprised of 2-3 smalt mobile trailers or portable buildings. For the storage sheds, the base
wouM be u cement pad that exceeds the ground contact area of the building. Only one smal1 tractor
(for grading) would probably be used along with a gravel dump truck and a cement mixer. These
pieces of equipment would move from one part of a site to another as one job is completed. A
water truck would be used to minimize the fugitive dust.

At the centra! facility, utilities I water, power, telephone, etc.) would be required, as would
power and telephone at each of the boundary, auxiliary, and extended sites. Solar power is



currently expected to power the instruments at the auxiliary mi extended facilities (up to 31 sitCvS in
total). Some of the instruments require power and semi-trailers for housing. TUse include the
Raman lidar, the scanning lidar, the infrared interferometer, the ceilometer, and the balloon-borne
sounding- system, A sketch of these systems and the relative sizes, of serni-traibrs needed to house
them is provided in Fig, 1.4.

The- decommissioning plan,, after the ARM fieW work is completed, is, to restore each of the
disturbed areas to> its. previous usage, tf, after thê  ten years of study are completed, the decision is
made to maintain the equipment at the sites longer (perhaps, supervised by a university, for
example)1,, a ce-evatuation of environmental impacts Ion the basis of the ten-year experience) would
be mad© through a new environmental assessment to evaluate the impacts, of any further
experimental effort. Presently, decommissioning of the sites is expected at the end of the ten-year
experimental! study.

1,4 Ho Action Alternative

The no-action alternative implies no work done on the ARM project installing and operating
meteorological instrumentation at any ol the three U.S. locales. In particular, the no action
alternative means, that there would be no. construction or operation of any instrumentation in
Oklahoma or Kansas. No construction or operational air emissions, no noise impacts, no impacts
to visual resources, no< socioeeonomic impacts, no impacts to cultural resources, etc. above current
baseline levels, would occur. The current affected environment remains the same.
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2 Affected Environment

This, chapter will describe the at'fcgtect eavic.o«meitt at the central facility and the six
boundary facilities. Nine key environmental areas, wilt be evaluated; (I) soils and geology; 112)
water resources; (3) air quality; (4) noise; (5) biotie resources; (6) land use; (?) visual resources;
(8) cultural resources; and (9> sociaeconoroies. The focus will be on Information that is required
for later assessment of the impacts of the proposed action and its alternatives in Chapter 3.

f , t Soli* antf Geology

S.t.t Grant County, Oklahoma, Central Facility

At the proposed site in Grant County, the soil is. predominantly Kkklaml silt loam,
l~3% slopes. Alternative I has a mixture of Grainota silty clay loam,, Renfrew silly clay hum, a
Kirkland sitty team. Alternative 2 has mainly a mixture of Ktrklani! silly loam and Renfntw silly
clay loam. These soil types ore in the Renfrew Cirainota association (a group of soils, commonly
found together); i.e.. they are deep or moderately deep, very gently sloping to gently sloping, well
drained, nonalkali soils that have a loamy surface layer over a tiayey subsoil, usually found on
uplands. Due to the fact that these soils, have a low permeability as an absorption field, a large
septic tank field that services targe facilities with many people are not permitted. The geology of
Grant County is fairly simple. Outcropping rocks consist of Permian sandstones and shales thai
were deposited near the shoreline of shallow seas that once covered much of western Oklahoma.
In many parts of the county, these rocks are mantled by ynconsoltdatsd alluvium laid down by
modern rivers and streams.

2.1.2 McCtam County. Oklahoma, Boundary Facility

At the proposed and alternative McClain County boundary sites, the soils are
predominantly Leta clay and Port stit loam. The general soil/refief/drainage type is Nash-Lucien-
Grant, which refers to welt drained soils that are loamy throughout, formed in residuum from
sandstone on uplands. Such an area has fair potential for residential or other urban use. Slopes in
excess of 8% and bedrock of a depth of less than 40 in. limit the development of some facilities.

2.1.3 OkmuJgi© County, Oklahoma, Boundary Facility

The proposed site, it Okmutgee County, is mainly a mixture of Collinsvilie-Talihina
complex (with 10-30% slopes) and Bates-CoHinsvitle fine, sandy loams (with I-5ft slopes).
Alternative I has a combination mainly of the Bates-ColtinsvHte fine sandy loam and the Hector
complex (5-30% slopes). Alternative 2 has mostly Hector-Hartsells fine sandy Inams.
Alternative 3 has predominantly soil of the Hector complex (5-30% slopes), which is soil that is
loamy, siliceous, and thermic. The more clayey soils tend to have more movement and tend to
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shrink and till mote during summertime and wintertime thara loamy soil. These tendencies would
have art impact for large facilities. The geological formations that are at the surface or immediately
beneath the soil in Gkmulgee County are of sedimentary origin. Except for Recent alluvium and
Quaternary terrace deposits, these formations, belong to the Penesylvanian system. The
Pennsytvaniart formations consist mairtly of sandstone and shale.

f.1.4 Westward Count?, Oklahoma, Boundary Facility

The predominant soil: type far the proposed boundary site arid both alternative sites in
Woodward County is Pratt fine sandy loam. The Pratt association is. made up of deep sandy soils
that hmve- formed under native gras«. Sand sagebrush is common, and a few trees occur in some
areaLH. The deep, brown, sandy Prv.EC soils, are urn undulating to low duneiike topography in the
uplands. They have a surface layer of brown fine sand or loamy fine sand «nd a subsoil of
yellowish-brown loamy fine sand. The soil absorbs, moisture well.

2.1.S Kiowa County, Kansas* Boundary Facility

The main soil type at the Kiowa County proposed boundary site and the alternatives is the
Pratt loamy fine sand. The Pratt-Attica association consists of deep, undulating and rolling, well
drained soils that have a sandy or loamy subsoil and are on uplands.

2.t.6 Marlon County, Kansas, Boundary Facility

Each of the Marion County boundary alternatives is in the Goessel-Rosehill association.
implying that the soil area is moderately deep or deep, is nearly level and gently sloping, is
moderately well drained, has a clayey subsoil, and is on uplands. The main soi! at ihe proposed
site and Alternative t is trwin silty clay loam. Alternative 2 has Irwin silty clay loam and Wells
loam. The Irwiti series consists, of deep, moderately well drained, very slowly permeable soils on
uplands. These soils formed in old alluvium. The Wells series consists of deep, well drained.
moderately permeable soils on uplands. These soils formed in old alluvium or in residuum from
noncalcareous sandstone.

2A.7 Mantgamairy County, Kansas, Boundary Facility

The Montgomery County boundary facility site is part of the Verdigris-Osage-Lantnn
association with nearly *eveJ. moderately welt drained to poorly drained, silty and clayey soils on
bottom land. The main soil type for the proposed site and the alternatives is the Bates-Collinsville
complex (1-4% slopes), which consists of gently sloping, well drained soils that are on the tops of
ridges m the uplands. The Bates soil is suitable as a site for dwellings without basements and for
local roads and streets. However. Collinsville soil is not suitable as a site for dwellings and local
roads and streets, because the depth to rock is a severe limitation.
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2.2 Water Resources

2.2,t Surface Water Qyality

2,2,1*1 Grant County, Oklahoma, Central Fasility

The proposed site of the Central Facility is in the basin of the Salt Fork of the Arkansas
River. A total of 529,250 acre-feet of water is, available. Many areas of Grant County have an
inadequate water supply for domestic and livestock use, Kuml water systems presently serve
muc h of Grant County. Water for these systems, and for limited irrigation is available under some
of the bottom land soil's. In some areas, the water is to© high in salt and mineral contents for
domestic use. Farm ponds, furnish much of the water for livestock.

The area of north central Oklahoma in which Grant County is located is part of the Enid
quadrangle which is within the Arkansas River basin. The nearby Salt Fork of the Arkansas
River is. one. of several rivers- and tributaries that make up the drainage network for most of the
region. Restrictions have been imposed on the use of water from major streams in the area for
public water supplies and some types of industrial and agricultural uses because of excessive
concentrations, of swtfate, sodium, and chloride. These constituents, come mainly from gypsum
and salMseariog formations west of the area.

2.2.1.2 fttcCtaln Cettrtty, Oklahoma, Boundary Facility

The proposed McClain County boundary facility is near Finn Creek, which is a tributary of
the Middle Washita River Stream System Basin. A total of 227,320 acre-feet of water is available.

2.2.1.3 Okmutgae County, Oklahoma, Boundary Facility

The proposed Qkmulgee County boundary facility is near Duck Creek and Snake Creek.
which are tributaries of the Middle Arkansas River Stream System Basin. The total water available
has not been determined. Rainfall is about 38 in. per year, with about 60% of the average annual
rainfall: occurring during the growing season, from April to September.

2.2.1.4 Woodward County, Oklahoma, Boundary Facility

The proposed Woodward County boundary facility is near the South Persimmon Creek.
which b a tributary of the Upper North Canadian River Stream System. In all. 24.400 acre-feet of
water ts available. Surface water quality (for municipal use) is rated poor, with more than
UMK) rng/L of dissolved solids in nearby Brent Creek.
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2.2.1.5 Kiowa County* Kansas, Boundary Facility

The area of the proposed and alternative sites in Kiowa County, which is the upper
Arkansas drainage basin, is drained by Rattlesnake Creek and its tributaries. Annual precipitation
is about 23 in., and of this. 16 in, fait in April through September.

2,2.1.6 Marion Caynty, Kansas, Etaundavy Facility

The Cottonwool River and its tributaries, drain about two-thirds of Marion County from
northwest to southeast. Areas along the southern part of the county twhere the boundary facility
would be located) are drained by Middle Emm« Creek, East Emma Creek, Sand Creek, and Turkey
Creek, which flow south. Sources of surface water are poods, springs, lakes, and perennial
streams.

2.2.t,? Msntgomary County Kansas, Boundary Faslflt*/

Most of Montgomery County is drained by the Verdigris and Elk Rivers and their
tributaries. These streams flow in the southerly direction. The water for use on farms is drawn
from wells, ponds, streams, and rural water district supply lines. The water for towns generally is
drawn from streams and lakes.

2.2.2 Grsundwaier Quality

2.2.2.1 Grant County, Oklahoma, Central Facility

The proposed Grant County sites are in the Vamoosa aquifer, which is composed of fine-
ta coarse-grained sandstone irregularly imbedded with shale and limestone. Welfs in the aquifer
generally yield 25-50 gallons per minute fgpm). The chemical characteristics of groundwater in
that area differ considerably within short distances. The water in the area is typically hard or very
hard and locally contains sulfate and chloride in excess of 250 mg/L. The total dissolved solids
concentrations in the groundwater in the Vamoosa aquifer are Sflfl-I.OIM) rng/L.

2.2.2.2 MeClain County, Oklahoma, Boundary Facility

The chemical quality ot the groundwater in McClain County is generally good, with
dissolved solids contents of less than 500 mg/L. which is satisfactory for most uses. An
undesirable constituent or excessive hardness may make the water unsuitable for some purposes.
However, the yield is expected to be less than 25 gpm.
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2.2,2.3 Qfcmutge* County, Oklahoma, Boundary Facility

This area of Gkmutgee County proposed for siting the boundary facility is generally
unfavorable tor groundwater supplies. The area: is underlain by shale, sittstone, and sandstone of
Pennsylvania^ age and by terrace deposits. Most wells in the shale, siltstone, and sandstone yield
only a fraction of a gallon per minute to a few gallons per minute. Welts here yield limited
amounts of water of poor quality.

i.t.2,4 Woodward County, Oklahoma^ Boundary Facility

Groundwater in the Woodward; County area is derived almost entirely from she
precipitation falling directly on. the area, Of an annual precipitation from 21-28 in-, abuui
L 7-2.2 in, is available annually ta recharge the grwundwater reservoir. A well in the area of the
boundary facility could yield 25-15ft gpm. Water in this area is derived mostly from the thin sand
and gravel of some alluvial and terrace deposits, the Ogallafe Formation, and some pans of the
Whitehorse Group. The chemical quality of the groundwater in these areas is generally gmut. with
total dissolved solids contents, typically less than 500 mg/L.

2.2.2.5 Kiowa County, Kansas, Boundary Facility

Water in sufficient quantity for irrigation is available in the northern pan of the county.
where the proposed site alternatives are located. The use of irrigation systems has increased
significantly in the county over the past 20 years, DomewStie and livestock water generally is
obtained from welN. A well dag in 19KI about two miles from the proposed sites encountered
groundwater 40 ft from the surface. A 123-ft well yielded 1.400 gpm CKraxner. 1991). Water in
that general area is chemically suitable for irrigation {Fader and Stullksn. 1978).

2.2.2.6 Marion County, Kansas, Boundary Facility

Groundwater in Marion County is generally of poor quality and low yield. Wells ffiui yield
100-500 gpm are in the central part of the county. fThe boundary facility is in the west central pan
of the county.) Wells in the rest of the county yield 10-1 HO gpm. About 2.6011 acres of cropland
are irrigated. Water for several irrigation systems comes from wells. A few systems depend on
water from streams, but the water supply from streams is limited, and water often is nut available
when it is needed. In places, the supply of water from wells is inadequate for domestic and
livestock use. Rural water districts have been formed, und three of these are presently in use.
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2.2,2,? WoRtgemaiy County, Kansas, Boundify Facility

The proposed site and the alternatives in Montgomery County overlie Chanute Shale and
Drum Limestone, Sandstone beds in the Chanute Shale are an important consolidated-rock aquifer
that yields small to moderate supplies of water to weifs from sandstone bed's at depths of as mwch
as 400 ft Drum Limestone generally yields, little or no water to wells except in the shallow mm of
weathering. A well in the area near the proposed] sites yields water with a dissolved solids content
u£ 183 mg/L (O'Connor, 1974). Kansas drinking water standards for dissolved solids arc
500 mg/L.

2.2.3 Watfancjs

Marshes, swamps, ponds, unti bogs are used by migratory birds, fish, anti aquatic plant
life. Wetlands have the following benefits f Federal Inter-agency Committee,

I. Protection of wildlife. Wetlands support 30% of federally protected threatened
and endangered species. Wetlands can be shallower, less turbulent areas tW
fish to- hatch; they are a safe refuge for amphibians and reptiles. Wetlands are
the few fertile* moist areas during winter for migratory birds antl are crucial
waterfowl nesting spots.

Z. Control of flooding. Wetlands act as holding tanks during heavy rains and
snow melts.

3. Purification of water. Wetbvis fitter sediments and pollutants before water
flows to nearby streams, lak :> and rivers.

4. Boosting of gruundwater supplies. Wetlands help purify and replenish water
supplies by recharging aquifers anu fibrin,,: out sediment and disease-causing
bacteria.

Wetlands are protected by the Clean Water Act of 1977 (33 US.C. 1251 el seq.). Any
soil disturbance in a designated wetland area is construed as depositing fill in the waters of the
United States, and wetlands are considered part of the waters of the United States. Any proposed
digging activity in a wetlands area requires application for a Section 4(14 permit or a waiver of a
permit from the U.S. Army Corps of Engineers.

Each centra! facility site and the six boundary facility sites (proposed sites and alternatives)
were evaluated with regard to wetland sites. Documents reviewed were (t) Soil Conservation
Service wetlands maps. (2) U.S. Fish and Wildlife Semce National Wetlands Inventory Program
maps and (3> data obtained from the U.S. Army Corps of Engineers in Tulsa (for the northern
Oklahoma and southern Kansas sites). All letters documenting the findings of the various agencies
cited throughout Section 2 are provided in Appendix D.
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2,2.3.1 Grant County, Oklahoma, Central Facility

The U.S. Fish and Wildlife Service investigated the presence of wetlands in the proposed
and alternative quartet sections of Grant Courtly and found no wetlands. Furthermore, the U.S.
Soil Conservation: Service wetlands, maps indicated! that there are no wetlands at these sites.

f,t,3.f McCtain County, Oklahoma, Boundary Facility

The evaluation by the U.S. Fish and Wildlife Service am! the MeCtain County Sot!
Conservation Service indicated that all of the alternatives, fur the McCtuio County boundary facility
have protected! wetlands, in the quarter sections, Ho wetlands appear to be in the proposed site.
The wetland area is illustrated in Fig. 1.1&, The creek oriented north-south need's to be protected
to. a distance of about W yards on each shore. The creek oriented east-west has u wider area of
protection toward the east side. In the case of the McOain County boundary facility, the wetland!
area coincides with the floodplain area to be discussed! in Section 2.2.4,

A letter from the U.S. Fish and: Wildlife Service concerning the wetlands, at this boundary
facility recommends that impacts, to wetlands, and stream areas, |the kloodpiainj be avoided by
locating facilities in upland sites.

2.2.3.3 Qkmulgs* County, Oklahoma, Boundary Facility

While the U.S. Soil Conservation Service wetlands maps indicated that there were no
wetlands, at these sites, the U.S Fish and Wildlife Service determined that there are wetlands in the
alternative sites I and 2 quarter sections in Qkmulgee County.

A tetter from the U.S. Fish and Wildlife Service concerning the wetlands at this boundary
facility recommends that impacts to wetlands, and stream areas fthe tltwdplain) be avoided by
locating facilities in upland sites.

2.2.3.4 Woodward County, Oklahoma. Boundary Facility

The U.S. Fish and Wildlife Service investigated the presence of wetlands in the proposed
and alternative quarter sections of Woodward County and found no wetlands of concern.
Furthermore* the U.S. Sotl Conservation Service wetlands maps indicated that there are m>
wetlands at these sites.

2.2.3.5 Kiovwa County, Kansas, Boundary Facility

The U.S. Fish and Wildlife Service investigated the presence of wetlands in the proposed
and alternative quarter sections of Kiowa County and found no wetlands of concern.
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2.2.3,5 Mman Couniy, Kansas, Boundary Facility

No wetlands information was available for this site since the county has not been mapped
for wetlands.

t,f,a,7 Mentgereaffy County Kansas* Bswndaiy Facility

Ho wetlands information: was available for this site since the eouaty has not been mapped
toe wetlands.

2.2.4

Ftaodplain/fcloodway areas are delineated by the Federal Emergency Management Agency
iFEMA) for the creeks and bodies of water in each county. Roedptain data were obtained frwm
the U.S. Army Corps of Engineers in Tulsa for the northern Oklahoma and southern Kansas sites.
Each county m Oklahoma also sent verification information on floodplains for the proposed site
and the alternatives in that county. The 100-year fknidptain maps used for this EA arc defined by
FEMA and represent the regulatory floodpfain for non-critical facilities to be observed by federal
agencies, according to Executive Order ! 1988 (Ftcwdplain Management, May 24, 1077). In an
area marked as part of a I00*year floodplain. the probability of a flood is We per year. The
ftoodplains, would be avoided for placement of any instrumentation.

2,2.4,1 Grant County, Oklahoma, Central Facility

A review by the Grant County Conservation District and the U.S. Army Corps of
Engineers in Tulsa revealed that no floodplains are in the area of the proposed site and its
alternatives in Grant County.

2.2.4.2 MeClalft County, Oklahoma, Boundary Facility

A review by the McClain County Conservation District and the U.S. Army Corps of
Engineers in Tutsa revealed that the proposed site and each of the alternative quarter sections in
fvtcCMn County is partially encompassed by ftciodptatn areas (see Fig. 1.10).

2.2.4.3 OkmuJge* County, Okfahoma, Boundary Facility

A review by the Okmulgee County Conservation District and the U.S. Army Corps of
Engineers in Tulsa revealed that the quarter sections representing alternatives I and 2 in Okmulgee
County partially encompass floodplain areas (see Fig. t. H >.
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2.2.4.4 WQQdwmd County, Oklahoma, Boundary Facility

A review by the Woodward County Conservation District and the U.S. Army Corps of
Engineers in Tulsa revealed that no ftoodplains are in the area of the proposed site and its
alternatives in Woodward1 County.

f,f«4J; Kidwa: County-,. Kansas,, io«ntfaif

County does, not participate in the ftowd1 taisranee program of the Federal
Emergency Management Agency. A* » mmk* the presence «.f a flood plain to the area wf this
project is, very unlikely.

t,f,4,6 Marian County, Kansas, Boundary Facility

A review by the U.S, Army Corps of Engineers im Tulsa revealed thai the proposed anil
alternative quarter sections in Marian County partially enwrrtpas.se* the ftwodptaiti dsee Fig, 1.13*.

2.2.4.7 Montgomery County, Kansas. Baundaify Facility

A review by the U.S. Army Corps of Engineers, in Tutsa revealed thai tw Hvmi^hias ate in
the area of the proposed1 site and its. alternatives in ^ontgomefy County.

2,3 Air Quality

The sates of Oklahoma and Kansas accept the National Ambient Air Quaiity Standards fur
the following six criteria air pollutants: sulfur dioxide, carbon moniNtitte, nitrogen oxides.
particufate matter, fead, and ozone. Each state has a limited monitoring network within the state «*»
monitor compliance in areas that may be exceeding one or more s&

The proposed central facility in Grant County. Oklahoma, and the three proposed boundary
sites in Oklahoma are in attainment areas for alt air pollutants. Most of the state of Oklahoma is un
attainment area fw alt pollutants except for pockets near the larger cities, largely because of
automobile exhaust. The entke state is an attainment area except that d I) for ozone, an exceedance
exists in Faro, Tulsa. and Sfciatook. and (&} for sulfur dioxide, an exeeedance exists, in Ponca City.
The state generally places sampling stations where tt expects that exceedances of the criteria
pottutants. might occur. No sampling station exisfs in any of the four Oklahoma counties of interest
because significant industrialization and/or automobile traffic are absent

All; three of the boundary sites in Kansas are in attainment areas for all pollutants. That is
to be expected because none of the three areas is near a targe city or a highly industrial area. Only
the Kansas City area On the northeast corner of the state) is a nonattainment area for carbon



monoxide. The Wichita, area is <i nonattainroent area for ozone. Otherwise the remaining portion
of Kansas is an attainment area with respect to each of the criteria pollutants.

2.4 Notse

The ambient background; (envtEOtwiemal cesid'yal) noise level m the proposed central facility
and! each of the six proposed: boundary facilities, is expected: to. be tow because industrial and
transportation: activities are minima! at these rural sites. BaekgetrunfJ noise measurements were
m&M by Argcmne National Laboratory staff for this EA at the nearest residence for each of the
proposed- sties* at the two alternatives: for the central facility site, and at iwo> of the sis, proposed
boundary sites (;Qfcm.utge.e- County and IVtorrtgwrneiry County!. Measurements were made in the
evening or nighttime, where human activity was at a minimum and surface winds were lowest. The
methud'etogy used to measure the; am&ient noise level's, at the site.* is, described in Appendix E.

The ambient noise measurements- to the full l/3'MCfave band; spectrum were acquired and
a e .sum.niartae.ii in Appendix E. All references m> the KMNHz frequency band and the 2.000-Hz
frequency band will be taken to- be the t/3-wt»ve band frequencies, for which W04lx uml

l i art the center frequencies,, respectively. A detailed stuUy of the noise in ths ttlO*Hz and
j frequency bands, was. also* carded; out, with renults. u!st* presented in Appendix E.

Emphasis is, placed on these frequency bands because the 50-MHz and $15*MH2 profiler/!* ASSs
emit potentially annoying tones at those freqwencies. Measured noise levels ture compared with the
threshold of hearing, which is. defmed as the lowest level that can be detected by the human ear.
FOP the tOO-Hz frequency- band, the threshold! M | hearing is 3ft dB and for 2,W'5tt-Hi frequency
band the threshold of hearing is 2 dB {Robinson and Whittle. I964K A brief discussion of
measured or expected noise levels, a? each site is presented! here. The expected tmpucrs firum the
noise of the RASSs will be discussed in Section 3 A

Table 2. t gives the distance between the proposed/aternative sites and the nearest residence
for the central facility and; each t>f the 6 boundary facilities. A zerw in the tu&le indicates thus the
nearest residence is actually on the plot of lund that is represented! by the proposed/alternative
quarter section or immediately adjacent tt* it. Background ^mbient mnm levels are of interest for
these nearest residences because cht potential impacts wtiutd be greaiesE there. Ftefd measurements
carried: out for this EA focused on those nearest residences.

2.4.1 Grant County, Oklahoma* Cantfa! Faciliiy

Background noise measurements were made in November and December 199! at the
residences nearest the location of the proposed site and euch of the two alternatives in Grant
County, as sketched in Fig. 1.9. The area around she proposed central facility is iri an isolated
rural area with farmhouses located within about a mile of each other. Mast of the area \& either
cropland or pasture with some trees. Bilitrtgs, Oklahoma, the nearest town, is about four miles to
the south. Transportation traffic is rare during the evening and nighttime, an«' no industrial activity
is present In the area. Ambient noise levels are very low. Measurements at the JOO-Hz frequency
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Table 2,1 Distance at Closest Residence to Eachi at the Proposed) and
tive Sites (miles)

Facility

Grant County, OK

M'cClain> County, OK

Qkmulgea County, QK

Weodwatct Gownty, OK

Kiowa County, KS

Marion County, KS

fytontgomary County, KS

PrODQSSd:

Site

t .7

0

Q

Q, 1!

0, t

Q

a

Alt, 1

t .5

0

0

a t

0.2

0

©

Alt, 2

t . 5

0

0

Qi, |

0.0

©

Alt. 3

, , -

0

0

T T T

0,1!

d revealed values of about 30' d@L which is. etjuat to> the threshoW of hearing. The ambient
residual noise level for the 2,,000-Hs frequency band is S dB, whkft is ft «JB Ittgfter than she
threshold of hearing for this frequency band.

2.4.2 McCain County, Oklahomjt, Bsuntfary Facility

No background noise measurements were made at the IVfuClitin County sites. However.
the background (environmental residual); noise levels are expected to be slightly higher than those
measured in Grant. Montgomery, and Ofcmulgee Counties, due u* the fact that there'is s«me
industrial activity present. An oil plant runs continuously and the noise from that plant can he
heard at the nearest residences during the nighttime and sometimes during the day. Figure 1.10
presents, a sketch of the McCtain County boundary sites and the residences nearest them, including
the oil plant. The area around this boundary facility H isolated and r«raf. Residences are located
close to the proposed site and Alternatives I and 2. Transportation traffic is rare during the
evening and nighttime. Most of the area is either cropland or pasture land with some trees, By
using the ambient noise data acquired at Grant. Montgomery, and Okmutgee Counties of 30 dB tit
the tOO-Ka frequency band and & dB at the 2.Qfm-HxfrcqtieRcy band, any projected impacts from
the profHer/RASSs- wilt be overestimated since the background noise level at this site fa expected to
be higher than at cither Gram or Okmulgee Counties (due to the background noise from the oil
plant)'.

2.4.3 Okmurgss County* Oklahoma, Boundary Facility

Background noise measurements were made in December 1991 adjacent to the residences
nearest the location of the proposed site and each of the three alternatives in Okmulgee County.
These locations are identified in Fig. LI L The area around this proposed boundary facility is



rural with residences located near to the north, east, and south of the she. Fewer homes are in the
areas of the alternatives than at the proposed site* However, residences are near all of the sites.
Transpocmaprc traffic is rare during the evening and nighttime, and no industrial activity is present.
Most of the area is either cropland or pasture land with some trees. Measurements at the lOCMfe
frequency band revealed values about 30 dB, which is barely audible, The ambient level at the
2,GG0-Hz frequency band is EG dB, about g dB greater thaw the threshold of hearing.

2,4.4 Woodward County, Oklahoma, Boundary Facility

background noise measurements were made at the Woodward County sites. The
proposed site and the two alternatives, ate sketched in Fig, 1.12. Background noise levels are
expected tp be very tow at this site because the urea, has np nearby industrial activity and little
uanspoitation activity, TJie background noise level* are expected t« be similar to those measured
in Grant* Montgoniervt and Okmulgee Counties because the land use and density of houses are
sirailWc Figure LIZ. presents, a sketch of the location of the residences nearest the three sites under
consutefaMm* Tht area around this proposed boundary facility is rural Residences are located
nearby to the north, west, and south of the site and alternatives. Transportation traffic is rare
during the evening and nighttime, and no industrial activity is present tn the area. Most of the area
Is roiling rangeland. Ambient noise data acquired at Giant, Montgomery, and Okmulgee Counties
suggest that the ambient noise level in the IGO-Hz frequency band should be about 30 dB. The
ambient level at 2.000-Hs is expected u* be about 8 dB.

2.4.S Klow* County, Kansas, Boundary Facility

Nc* background noise measurements were made at the Kiowa County sites. Background
noise levels are expected to be very low at these sites because the area has no nearby industrial
activity and little transportation activity. However, the background noise levels are expected to be
similar to those measured in Grant Montgomery, and Okmulgee Counties. Figure 1.13 presents a
sketch of the location of the Ktowa County proposed and alternative sites and the residences
nearest them. The area around this boundary facility is rural. Only a few residences are located
near the proposed site and alternatives. Transportation traffic is rare during the evening and
nighttime, and no industrial activity is present in the area. Most of the area is cropland, rolling
rangelond. and grassland. Ambient noise data acquired at Grant Montgomery, and Okmulgee
Counties suggest that the ambient noise level in the 100-Hz frequency band should be about
30 dB, The ambient level in the 2J)tH)*H2 frequency band is expected to be about 8 dB.

ZAA Marion County, Kansas, Boundary Facility

No background noise measurements were made at the Marion County sites. Background
noise levels are expected to be very low at the proposed and alternative sites because the area has
tit* nearby industrial activity and little transportation activity. However, the background noise
levels are expected to be similar to those measured in Grant. Montgomery, and Okmulgee
Counties. Figure L14 presents a sketch of the Marion County boundary sites and the residences

2-t2



nearest them. The area around this boundary facility is rural. Residences are located near the
proposed site and1 alternatives. Transportation traffic is rare during the evening and nighttime, and
no. industrial activity is present in the area. Most of the area is woodly pasture or woody grassland.
Ambient noise date acquired at Grant, Montgomery, and Gkmulgee Counties suggest that the
ambient noise level in the 100-Hz frequency band should be about 30 dB. The ambient level at the
2,QQQ'frte frequency band is expected1 to. be about 8 dB.

2,4,7 Montgomery County; Kansas, Bounctefy Faeiltty

Background noise measurements were made at the Montgomery County sites.
dcfflvifimmenial residual)' noise levels were very taw m the proposed and alternative sites because
this area has no> nearby industrial activity and little transportation! activity. Figure 1,15 presents a
sketch of the Montgomery County boundary sites u«<J the residences nearest tu them. The area
around] this boundary facility is rural A few residences are located close tu the proposed site anil
the alternatives. Transportation traffic is rare during the evening and nighttime, and no industrial
activity is present in the area, Must of the area is cropland or grassland The ambient noise tg^ej at
the tOO-Hz frequency band is measured to be 3B dB. The ambient level at 2,fcW0-Hz was
measured to be 6 dB.

2.5 Static Resources

In terms of areat requirements, the ARM Program's CART site 1325 km * 275 km}
supports several diverse habitats and biotic communities. In general terms, the ecos.ys.tems of
Kansas and Oklahoma consist chiefly of grasslands, woodlands, and some shrublands. These
ecosystems are not clearly defined and often overlap or mix. The grassland ecosystem dominates
the land within the boundaries of the CART site. Grassland lypes found <vithin the confines of the
CART site include tatlgcass, shorigrass. mixed, and sandsage prairie (Jones etah. 1985).
Woodland ecosystems occur most frequently in the eastern regions of both states and along water
courses. The Northern Rood plain Forest type, featuring cottomvoodj* and willows, can be found
in scattered tracts within the CART site boundaries. Oak-hickory forests occur in Okmulgce
(Oklahoma) and Montgomery (Kansas) Counties, near the CART .site's eastern boundary.
Shrtibtand ecosystems are confined to the western reaches of Oklahoma and can be found in
Woodward County.

Many animal species thrive within the ecosystems defined by the CART site. Common
species ftmml in the seven counties containing the proposed sites include badger, beaver, black-
tailed jackrabbit. coyote, deer. fox. house mouse, opossum, quail, and red-eared turtfe.
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2,5.1 Vsgaiation and WUdKfe

i,5,1,t Grant County-, Okl^horaa,. Centrat Facility

Originally mixed-grass prairie,, most of the land In Grant County is cultivated or dedicated
to livestock production. The raised-grass prairie ecosystem is. characterized by tallgrass,
shortgrass, and intermediate-height species, (iones et at, IQS5K Taligrass varieties occurring in
the county (USDA, I9H5) include big Wuestero {Andrapogott gerardih swuchgrsss. {Panicum
virgammh and indiangrasa {Saeghastmm mttaml Blue grama {Biwtekwa graeilis], is a shortgrass
species that grows in Gram County. Native trees and shrubs, though relatively sparse in this
eoamy* include blackjack oak iQuetcus, manlandiea% cottonwood, green ash, and American elm.
Eastern red cedar Uunipems mgimana), Russian- olive, and Austrian pine have been introduced in
the county fop use in windbreaks. Windbreaks shicW livestock, buildings, gardens, and fruit trees
from the effects, of high wind; and snow.

The Oklahoma Natural Heritage Inventory, a component of the Oklahoma
Survey, identified 54 animal; specie* likely to occur in Grant County. The badger, beaver, bull
snake, eastern cottontail rabbit. Great Plains, toad, house mouse, and yellow mud turtle were
among the common species identified (Butler. 1991). Common bird species include the mourning
dove, barn owl, belted kingfisher, and American crow f Petetson. 1980).

2,5,1,2 McCtain County, Oklahoma, Boundary Facility

Oak savannah and mixed-grass, prairie can be found in EvfaCtom County. Post oak
{Quercm stettata) and blackjack oak dominate the woodland regions of the savannah (Jones et aL
1985). Species of vegetation inhabiting the county include big bluestem. blue grama, silver
btuestem, and indiangrass.

Wildlife species occutmtg in the county include beaver, bobcat, coyote, fox squirrel.
raccoon, red-tatted hawk, redwing blackbird, and two types Itimber and western diamondback) of
rattlesnake. Over 75 species of vertebrates occur in the county i Butler. 1091).

2.5.1.3 Okmuigas County, Oklahoma. Boundary Facility

The Oak-Hickory Woodlands ecosystem, which includes prairie grasslands, is prevalent in
Qkmufgee County. The hardwood forests in such an ecosystem are dominated by oak-hickory
(Quercm-Cana), species (Jones etal.. 1985). Bermuda grass (Cytwdon dactyUm). Korean
tespedeza {Lespede-ct stipittacae}, broomsedge bluestem {Andwpogott virginicus). and sudan grass
are among the vegetation types found in the county (USDA. 1968).

The bull snake, collared lizard, deer mouse, gray squirrel, mink, plains pocket gopher.
prairie king snake, red fox, and opossum represent some of the animal species occurring in
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Oknwigee County (Butler, 1991), Bird species* found in the county include the brown-headed
cowbirdl northern, mockingbird, European starling, and house sparrow (Peterson, 1980).

2,S.t.4 Woodward County, Oklahoma,, Boumfaiy Facility

Woodward; County is located ip an area of vast mixed-grass prairie, broken up occasionally
by sandsage prairie. Native grasses in the mixed-grass prairie consist primarily of bluestem
species. Sand sagebrush {ArtimisiafdtfijHai is the dominant grass species in the sandsage prairie
tJones et at,, i985>. Native trees that can be found atoog streams and in some upland areas
include blackjack oak, eottonwood, elm, hackberry, and willow (USDA, l%3). Eastern red
cedar, ponderosa pine, sycamore, and Siberian elm have been used in windbreaks.

The feast shrew, northern grasshopper mouse, and spotted ground squirrel are most likely.
to occur in the regions of Woodward County that support a santlsage prairie ecosystem. Other
species occurring in the county include the big brown bat. bobcat, common snapping turtle.
coyote. Great Plains toatL raccoon* and river otter dBtrtter. I W K

2.5.1.5 Kiowa County, Kansas, Boundary Facility

Vegetation species occurring in Kiowu County are typical of the mixed-grass, ecosystem
that is prevalent in western Kansas. Broomweed, goldenrod. mdtangntss, switchgrass.
wheatgrass, and several varieties, of btuestem grass are native u> the county fUSDA. 1086).
American elm. bkck walnut, btack wtitow, cottonwood. green ash, and Russian mulberry grow in
scattered* relatively narrow tracts, usually along rivers and streams.. For windbreaks, eastern red
cedar and Siberian dm are the most commonly used species. Buckbrush. dogwood, plum, and
prairie rose are examples, of the county's native shrubs.

Various kinds of wildlife are attracted u> the mixed-grass vegetation commonly found in
Kiowa County. Larger mammals occurring in the rangeland habitat include, coyotes, mule deer,
and pronghorn (Jones et at.. 1985). Bobwhite quail, meadowtark, mourning dove, pheasant, and
field sparrow represent some of the bird species found in the county.

2.5.1.6 Marion County, Kansas, Boundary Facility

Noncrop vegetation in Marion County consists chiefly of taltgrass prairie species. Big
bluestem. little btuestem. indiangrass, and switehgrass can be found in areas where managed
grazing but no overgrazing has occurred. Buffalograss. blue grama, and sideoats grama are
common in overgrazed areas (USDA. 1983). Native wooded areas of the county occur along
upland drainages and along rivers and streams. Common species include American elm. black
walnut, black willow, box elder, honey locust. Kentucky offee tree, and silver maple.
Windbreaks usually consist of eastern red cedar and Siberian elm.
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The taUgFass habitat found in Marion County supports a variety of animal life, including th<?
bob while quail cottontail rabbit* field sparrow, raeadowlark, and pheasant White-tailed deer,
wild turkey, opossum, awl, raccoon, and squirrel frequent the county's woodlands. The badger,
jackrabbit,JciUdeer, and prairie chicken are attracted t& Marion County's rangefand (USDA, I9i3

2,5,1,7 WQRliomary County, Kansas, BoundaFy Facility

Montgomery County, located in a region referred to m Cross Timbers, contains, both oak
savannah m& taUgruss prairie ecosystem* ihmes et at., 19$S>. Approximately 40,% of the county
consists, of various types of cropland (USDA, IM8G». Big blugstem, gulden-rod, indbrigrass,
ragweed, swiwhgrass. and; whestgrass are but a few of the native vegetation species ticcutring in
the county. Wuodland aims. occupy approximately Ul% of the land in the county. Species, native
to- upland; regions, include ash, hackbercy, blackjack oak, and post yak. Black walnut, hickory, red
©ok, pin oak, white uak, pecan, sycamore, and mapte ate common along rivers and streambeds.

Wildlife occurring in the wooded habitats of Montgomery County include white.'tailed deer.
yfossum,. squirrels,, <mh* hawks,, and woodpeckefs. Killdeer, jackrabbits, hawks, and
dickcissets. cart be found in the county's rangetad habitat CUSDA, |98t». Cotmntail rabbit.
meadowtark, field sparrow, and red fox frequent the taftgrass prairie.

2.5,2 Threatenad and Endang»r*d Species

Consultation with the Kansas, and Oklahoma tiftlces of the U.S. Fish and Wildlife Service
(FWS> revealed that several federally listed threatened and endangered species have been seen or
may occur in the seven counties under consideration for the ARM Program's central and boundary
facilities, (see Table 2.2). In Oklahoma, the piping plover (Cftarmfrius meltulus) and feast tem
{Sterna antittantm} are seasonal migrants associated with utivegetated wetlands and streams (Gilt.
1991 a). Their habitat exists in all four of the Oklahoma counties containing proposed and
alternative sites. The bald eagle {Halkieetm teitcocephalus) can occur in river and lake habitats
(usually in winter) that exist in the Oklahoma counties examined in this assessment. While the
peregrine falcon {Fako peregrinus) is an uncommon migrant to Oklahoma, its habitat (water
bodies, wetlands, cropland, and grasslands) occurs, in each of the four counties. The prairie mule
cricket (Gryttatatpa major*, currently under consideration for threatened status, has been seen in
McCtain and Okmutgee Counties fForsythe. 1991b). No federally listed plants occur in the
Oklahoma counties containing the proposed central or boundary sites.

The three counties in Kansas (Kiowa, Marion. Montgomery) that contain proposed and
alternative boundary facility sites provide potential habitats for eight federally listed threatened or
endangered animal species. Six of these species (bald eagle, whooping crane, peregrine falcon.
feast tern, piping plover, prairie mole cricket) are among those that potentially occur in the four
Oklahoma counties identified. The black-footed ferret {Musteta nigripes) is associated with prairie
dog towns that can occur tn Kiowa County. However, the Kansas office of FWS indicated that no
sightings, of the btuck-fonted ferret have ever been reported in the county (FWS. 1992). The
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Table 2.2 Federally Listed Ttweatened; and Endangered Species
Occunnng or Potentially Occurring in the Counties Containing Genual
or Boundary Facility Sites

State Scientific Name Common: (Mam©

Faico- paregrinus

Kansas15

Grus amecicanzt

Sterna antillawn

Ghatadrius melodus

Gryltotalpa major

Falco

leucocephalus

Grus Americans

Sterna antitlaeutn

Mustela nigripm

Charadrius matadus

Naturus p/ae/dus

major

Peregrine falcon

Bald aagis

Wlnooping ccgne

Least tern

Piping plovee

Pcaicie m.ol:@

Pofegfiao fal'can

Bald eagto

Whoopimg ctano

Least teen

Btack-faafacf

Piping plover

Neosho madtom

Ptalfio mots cricket

Status

Thitestened

cndangorodi

Entfangared

Thteatonadi

ThfoatonocJ

3 Source: U.S. Fish and Wildlife Service Oklahoma OHicG.
b Source; U.S. Fish and Wildlife Service Kansas State OK'tce.

Neosho madttini (Naturus plamttts). a small catfish favoring shallow gravel bottoms, can be found
in the Cottonwood River, which flows through a portion of Marion County (Gill. 1991a). No
federally listed plant species were reported in Kiowa. Marion, or Montgomery Counties.

No official surveys for federally listed threatened and endangered plant or animal species
have been conducted in any of the quarter sections that would contain the central or a boundary
facility. A listing of FWS Candidate I and 2 species that can occur in the seven counties
containing the proposed site and its alternatives appears in Appendix F. Candidate 1 species have

2-1?



the potential for an official federal listing by FWS; Candidate 2 species are those for which the
FWS is collecting data in order to determine their biological status.

2.6 Land Use

Land use in the seven counties containing the proposed action and its alternatives is
dominated: by agriculture, particularly cropland, pasturage, and rangeland. Farmland accounts for
aver 90% of the land, m Grant (Oklahoma)) and Marion (Kansas) Counties, Urban land uses
account for less than 5% of the land: in each of the seven counties. None of the proposed and
alternative facility sites- is governed by zoning regulations, or other land use controls. Most of the
coiwuies containing the proposed and alternative facility sites have yet to develop comprehensive
plans or future land use maps, Oniy the Orsni County and McClaio County (Oklahoma) sites are
located within ten miles of a major transportation artery (Interstate 35). None of the proposed and
alternative facility sites are located in or near areas, of existing or proposed residential development.
Existing land use maps of the area immediately surrounding each proposed boundary facility (and
the alternatives) appear in Appendix Qt Table 2 3 summaries the proportion of agricultural
md woodland in each of the counties containing a proposed or alternative facility.

2,6.1 Grant County. Oklahoma, Central Facility

The proposed and alternative sites for the project's, central facility are located in the extreme
southeastern corner of Grant County, Oklahoma, in the northern part of the state, approximately
seven mites southeast of the small town of Luimmt (pop. 454). Billings (pop. 555). in
neighboring Garfield County, is located five raties to the southeast. The Salt Fork of the Arkansas
River winds in an east-west orientation approximately three miles to the north of the proposed and

Table 2.3 Agriculture in Counties Containing Proposed and Alternative
Facility Sites in t9S?

County (Stats)

Gfant (Oklahoma)*
MeCtairt (Oklahoma!4

Qkmutges (Oklahoma)3

Woodward {Oklahoma}*

Kiowa (Kansas)6

Marion (Kansas)6

Montgomery (Kansas)**

Land Area
facres)

642.739
372.179
446.42S
734.848

462,572
604.243
413.292

Land in
Fatms (%)

90.7
72.9
5S.3
86. t

84.8
95.6
79.2

Land In
Woodland {%)

0.5
2.5
6 0
0.6

0.01
2.5

10.0

a Sautce: USBC. t987a.
b Source: USBC, t987b.
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alternative sites. The sites can be reached by county section roads, most of which are unpaved.
Major transportation arteries, in the area include U.S. Highway 60, running east^west six miles
north of the proposed facility site, and Interstate 35, a north-south route located approximately
eight miles, east

Agriculture is- the dominant land use tit Grant County. Over 90% of the land is dedicated to
farming. Agricultural use* include cropland and rartgeland for pasturage. Wheat accounted for
roost of the cultivated crop in recent years, LFSPA-designated, prime farmland accounts for 71%
(457,000; acres): of the .soils found in the county CUSPA, fc9S5), Tie county has noi yet developed
a comprehensive plan, and no* zoning control* exist in the immediate vicinity of the proposed site
and m alternatives (Shaffer, L99-EK

Land use in the [remediate vicinity <:4' the proposed and alternative sites fur the central
facility is, almost; exclusively agricultural (see Fig, 2,IK consisting «f cropland, pasture, and
jangefarrd. Over 75% of the soils, in the tparter sections containing the proposed and alternative
sites are considered prime. Small woodland tracts can be found a few miles north of the
facility site, along the Sait Fork of the Arkansas River.

2.S.2 McGtain County* Oklahoma, Boundary FacilUy

The proposed and alternative sites for the McCtatn County boundary facility are located in
the south central portion of the county, amid rolling and hilly topography, approximately 35 miles
south of Oklahoma City and H mites southwest of Purcell. Interstate 35 runs north-south through
Put-cell, and the Canadian River flows another mile east of the interstate. The sites can be accessed
!>y county section roads that are typically unpaved.

Agriculture is the major land use in MeClatn County. Almost 73% of the land is in
farmland (USDA, 1979). Abandoned cropland used for grazing and rangeland account for most of
the remaining land in the county. Crops produced within the county include wheat, sorghum.
cotton, soybeans, and peanuts (USBC. 1987a). No zoning controls exist for the portion of the
county containing the proposed and alternative sites.

Land use in the immediate vicinity of the proposed and alternative sites comprises pasture
and rangeland. scattered tracts of woods, and an occasional cultivated field (see Appendix G).
Evidence of past activity related to oil extraction operations exists on a parcel of land approximately
two miles south and west of the proposed site, and an oil derrick is located on the south side of
state Highway 24. two mites southeast of the proposed site. A pipeline that runs northwest-
southeast passes, within a few meters of the southwestern corner of the quarter section containing
Alternative 1. Another pipeline, having a north-south orientation, passes within 0.75 miles of the
eastern edge of the quarter section containing the proposed site. NOAA profiler equipment is
located in the quarter section containing the proposed facility site.
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2,6,3 OkmtUg« County,, OSttahoma, Boundary Facility

The proposed boundary site and its alternatives are located on gemiy rotting terrain in the
northeast comet of Okrnulgee County* 6 miles mm of HaskeU, Oklahoma, and approximately
20 miles south of Tttfsa, Th§ Arkansas River is located approximately 8 miles north of the
proposed and alternative sites, U also passes. 7 miles, to the east. The sites can be reached from
county section roads, most of which are unpavett

Agriculture and woodlands are the prevalent land uses in the county. Wheat, soybeans,
sorghum, alfalfa, smalt grains, and livestock are the primary products tUSBC, 1987a). No zoning
restrictions- apply to the land in or around the proposed site or its alternatives.

The land in the immediate vicinity of the proposed site is dominated by woodland.
cangetand, pasture, and some cultivated crops. Isee Appendix G). A large urea of woodland
stretches to> the north and west of the proposed and alternative sites. Single-family residences are
scattered throughout the area surrounding the proposed and alternative sites. An electrical power
transmission, tine running in a northwest-southeast direction, passes approximately 1.5 m* nonh of
the proposed site, A pipeline with a northwest-southeast orientation turn approximately two miles
south of the proposed site. NOAA profiler equipment is located in the quarter section immediately
east of the proposed site.

2.6.4 Woodward County, Oklahoma, Boundary Facility

The proposed and alternative sites for the Woodward County boundary facility are located
in an area of rotting rangelund on the southern edge of the county, two mites northwest of the town
of Viet, in the northwestern part of Oklahoma. The Dewey County tine is 0.25 mites south of the
proposed site. The Canadian River flows approximately ten miles south. The proposed and
alternative sites can be accessed from U.S. Highway 60. 1.5 miles south, or state Highway 34.
1.5 mites east.

Agriculture dominates land use in the county, with 86% of the county's land area dedicated
to farming. The county's principal agricultural products include wheat, sorghum, alfalfa and small
grains* sheep, poultry, and cattle (USBC. 1987a). Recreational opportunities in the county can be
found in Boiling Springs State Park, located approximately 20 mites north of the proposed facility.
Pfo zoning restrictions exist for the portion of the county containing the proposed and alternative
sites.

Rangeland and pasture are the dominant land uses in the immediate vicinity of the proposed
ancJ alternative sites (see Appendix G). Some scattered wooded tracts lie within a mite of the
proposed site, and larger areas of woodland are within 1-3 miles southwest and northeast of the
proposed site. Some prime soil is in the quarter section containing Alternative 2. A pipeline
running east-west is located approximately 2.5 miles south of the quarter sections containing the
proposed and alternative sites.
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2,6,5 Kiowa County, Kansas, Boundary Facility

Located; in south, centra! Kansas* the proposed and alternative boundary facility sites sit on
relatively flat terrain in the northeast comer of Kiowa County, Kansas, The town of Huviland is
located mo miles south of the proposed facility site, IF.S, Highway 54 runs through Havitand in a

westerly direction toward the town of Greensburg, approximately ten miles t« the west of the
proposed and alternative sites. The Rock, bland and Pacific Railroad tine runs just north of and
parallel to U'.S, Highway 54. The Pratt Sandhills State Witdiife Area is in Pratt County, directly
across Kiowa County's eastern, border. The proposed and: alternative swes can be reached from
county section roads.

As the dominant land use in Kitnva County, agriculture accounts for almost SS% trf the
land (iUSBC, t*J8.7b>K Agricultural uses include cropland and nmgeland for pasturage. Wheat,
sorghum, com, soybeans, and alfalfa are the chief crops produced, and beef cattle, hogs, and pigs
account fur most of the livestock produced'. Nearly 42^ U^ffiiM! acres.* uf the county is
considered prime farmland (USOA, W&fo)\ The Ktuiwa County State Park is located immediately
northwest of Greensburg. The county has not yet developed a comprehensive plan, and EU» zoning
controls exist in the parcels containing the proposed facility and its alternatives,

Center-pivot-irrigated cropland, pasture, rangeland. scattered tree lines. Conservation:
Reserve Program (CRP) native grass, and urban areas CHaviland}) mute tip the land use in the
immediate vicinity of the proposed and alternative sites (see Appendix G). No prime soil is in ihe
parcels containing the proposed and alternative sites. A pipeline running from the .southwest •» 'he
northeast passes under the quarter section containing the proposed site and under the northwest
corner of the quarter section containing Alternative- I. Another pipeline is located 0.5 miles north
of the proposed and Alternative I site.

2.S.& Marion County, Kansas, Boundary Facility

The proposed boundary facility is comprised of two parcels of land in southwestern Marion
County. Kansas, in an area of gently to moderately sloping topography. The larger parcel
(lot)' acres) is located four miles south of the town of Lehtgh (see Appendix G). The smaller
parcel (1.75 acres*, which would contain the KASS. is located approximately two miles south of
Lehigb. The city of Hillsboro is four miles u» the east of the proposed site. An Atchison. Topeku.
and Sarttu Fe rail line enters Lehigh from the west, passes within 0.5 mites of Ahernative 2. and
continues east into Hilfshorn and Marion. The South Cottonwood River flows approximately one
cnite tUH'th of the proposed site. The proposed and alternative sites can he reached from U.S.
Highway 56. which runs east-west IKS miles south of Lehtgh, and from stale Highway 15. a
norih-south route that passes two mites to the west of the proposed and alternative sites.

Over 95% of Morion County's land is dedicated to agricultural land uses (USBC. l9S7b».
Approximately 60% (680) of the 1.119 farms in Marion County produced beef and dairy cattle in
1987. Crops produced in the county included wheat, sorghum, com, soybeans, oats, and alfalfa.
Over 75% {465.U00 acres) of Marion County soils are considered prime (USDA. lOX.l).
Recreational land uses in the county include Marion Lake and the Marion Lake State Wildlife Area.
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located approximately ten raites northeast of the proposed site. The county recently adopted a
resolution to tbrat a planning and zontng commission and begin the process of developing a
comprehensive plan in the spring of 1992. Presently, no existing zoning regulations affect the
proposed ami alternative sites.

Land use in the immediate vicinity of the proposed and alternative facility sites consists of
pasture, rangeland* scattered trees, and urban areas tLehigh and Hitl,sburo>)>. Almost all of the land1

reserved; for the proposed and alternative sites is. considered prime. NOAA profiler equipment ts
located in the southern end of the quarter section containing the proposed site.

2.6.7 NtontsomaEy e«yn%, Kansas, Boundary Facility

Montgomery County, Kansas, is located to the southeastern portion of the state, directly
north k)i the Oklahoma state line:. The proposed and alternative twundiiry facility sites are located in
the northeastern part of the county, in <pacter sections directly south of the Wtlsim Cottnty
(Kansas) border. The city of Neudesrm is, located ap-fmwmmeiy 3 mil§& BonSiwe-s-i of she
proposed and aslcenrmive sites, and Cherry vale lies approximately $ rates southeast. Coffejpvilte.
the county's largest city, is located 23 miles south of the proposed! and alternative sites. The
Verdigris, River flows 1.5 miles west of the proposed site. The St. Louis-San Francisco rail tine.
which runs, in a southeasterly direction from Newtfesha to Chenjfvale. passes within 6.5 miles uf
the proposed and alterrtattve sites. The Missouri-Pacific rail tine passes, appruximately 2 miles to
the west of the proposed site and heads north into Neodesha. The proposed and alternative sites
can be accessed by state Highway %. 3 miles tw the west of the sites, and from state Highway 37.
which runs cast from NeoU'esha before it turns s^uth ami passes withtn 2 miles of the proposed
site.

Agriculture dominates land use in Montgomery County. Almost soft of the county is
comprised of farms tlfSBC. l9H7b)). Principal crops inctwde alfalfa, sorghum, soybeans, and
wheat. Over TOO of the county's $74 farms sokl cattle and calves in I*J87. Recreational land u.scs
trt the cotmty include Elk City Lake. Elk City State Park, and the Elk City State Wildlife Area, a
contiguous network of recreational areas located approximately HI miles southwest of the proposed
and alternative sites. Big Kill State Wttdttfe Area and Big Hill Lake are located approximately
12 miles southeast of the proposed site. The county has no comprehensive plan or zoning body.
No land' use controls apply to the area surrounding the proposed site and its alternatives.

Land use in the immediate vicinity of the proposed and alternative sites (see Appendix Q)
consists of cropland, pasture, range fund, scattered tracts of woods, and an urban area (Neodesha).
Approximately 2M% of the land reserved for the proposed facility is considered prime (SCS.
iWt >. NOAA profiler equipment is located on the western edge of the quarter section containing
the proposed facility site.
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2.T Visual Resources

An inventory of the visual resources &i art area is, necessary to> determine the inherent
qualities, of the landscape and to establish; level'.1* of intrasioEi that a: given aesjon or project may
iotreduee/ to sensitive receptor areas. Examples, of sensitive receptor areas, include residential
developments,, major roads, schools,, parks, rfaEural areas antt traits, unique landformis. (bluffs,

ledges, etc.},. *nd; shorelines. Components or." a landscape tnrfutte vegetation,
v water, antl man-made structures (USDA. I985K Landscapes can be categorized thigh,

, tow)1 foe visual diversity aecwcdmg u* suchcriteria as, vegeEariyn type, heighf, e/ofw ami
* pattern; water clarity andj shoreline defynittHra; landforra type antf height; and the

compatibility of man-made structures with the eJtbimg landscape. A landscape set wn a mtsuntatn
that towers, uvec a valley containing ;i clear, meandering stream and is, surftrund'etl by

grasses and vvtvudjlands, withi nw visible man-matte stroctures, wumy have high viswal
tltvepstty.

Viewing prti^imity zunes, which are mtfasuremenis ul' distance between a viewer and m
yt'ject,. esta,btish. pacametops ft>c analysis, uf visual EestmEtes. The
ranges, from & to 1/4 mitei the mUfUlegrimn J zone ranges, from IM tw 2 nwlcs; antl the

consists, of views from between 2 antl 5 mites

Most of the sites containing the piwptweti aroJ atternative facilities are CovateU in areas «i"
relatively low to mediuro visual diversity.

t.T.t Grant County^ QHtahoma,, Central

The proposed antt ulternative facilities, are foeateti tn an areu of luw visual Utverstty. The
topography ts gently rwKing to flat, with few bills, or distinctly enntrusting landifunits visible. The
vegetatnm, pattern is characteristic of the eroplantl and rangetand that dominates the cuunty. There
is some diversity m height but Jtttfe it> color. Trees antl shrubs are scattered across the horizon.
and no< water features, are visible tn. the any of the viewing proximity zones surrounding the
proposed site. The primary sensitive viewers consist of residents in homes and farmsteads,
scattered; throughout a five-mite futiius, ar«unU the proposed site. The nearest town |Billings) is
five mites away. No unique views or vistas are apparent in the vicinity of the proposed facility.
Photographs of the proposed action that were taken from wiihm the foreground and middleground
viewing proximity zones, appear in Appendix R

Z.T.2 MeCSote Caunty, Okrahoma, Boundary Facility

The MeOatti County proposed ami alternative sites are set in an area of medium visual
diversity. The local topography is dominated by tow. rounded hills and several drainages (Finn.
Wildcat, and Wutf creeks)' of the Washita River. Some of these drainages are steep, in contrast to
the surrounding rolling tamlforms. Some uncommon viewpoints and vistas are located on the
highest points of the hills near the proposed and alternative sites. Several man-made structures
(communication, water, and nil industry towers J are visible from viewpoints surrounding the
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proposed: site. Travel*?© or* scare Highway 24 and residents of the homes and farmsteads scattered
five-mile radius around the proposed site would be the primary sensitive viewers.

Appendix H contains foreground! and: raiddteground views, of the proposed facility. The
middteground; views were taken from state Highway 24, at ;& point apprtw«T>ute!y iwt* mites east-
northeast of the proposed site.

2.7.3 Qkm.u!:ge# County. QMafioma, Boundary Facility

The topography in the immediate vietairv uf the Ctattlgee County proposed am! a
sites, is. gently Fitting. Wooded hills, rise to. ike west. Lanslfofra modi vegetation are gsf
unilofm, with Little diversity in height and ajlor- No> major water features, are visible en the area
Hurrounding the proposed: .-HE?. Several towers fe>m an electrical power tfansmissittn lm<s thai nuns
approxirnatety EW» miles nurtheasi of the proposed) site are visible fo'mi ptiims, arourtd the proposed!
and aUernative sites. An NOAA mcteoco'toigicaU nwwer. located1 in cfcje sewtwn
proposed site, is visible fcum only a few ptnnis beyond! the foteground] vifwiRg p
The primacy sensitive vie-wens, wouldj be the Fesid'ents of the .seattefedj homes and)
surtouftding the proposed andi alternative sites.

2.7.4 Wao4\Maftf Ceunty, Okfahoma,, Boundary Facilily

The landscape of the area t-ontaioing the proposed and alternative sites, m Woo^wnnl
County consists of gently rotling topography ttt»minatedi by- rangebirJ and pasture vegetatbm that
has. some variation in type, height, and col'of. Vaeiecy m hndthmt is Jtmttetl. and n*» .vater fcatmres
are visuatly obvious. Sensitive vtswers wottl'd tnctade residents.of Viui (appfwinwtely tw*n mite*
southeast of proposed site-),, travelers OR state Highway 34 and1 U.S. Highway *.O. and peutpte in
the scattered residences and farmsteads chat surround the proposed and! alternative sites.

J.7.5 KtQvva Courtly, Kansas, boundary Faciiily

The landscape surrounding the proposed and1 alternative sites in Kiowa County- can be.
described in terms of tow visuai diversity. Although some variety exists, in vegetation typs?. size.
and cirttir. tandfonns, are «Rifw«n. and np water tnvJies, of particular visual interest are in the area.
A meteorological tower operated by the NOAA is located1 within K5 mites of Elte pniposed site, and
a communications, tower rises- above the southern edge of Hu-viland. Both structures are visible
ffHitt vtBwpwints s«rrt)«nJmg the proposed and alternative sites. Travelers on U.S. Highway 54
(two- ftttfes south of ppoptKsetl site> and restdents of Kavtland would be the primary sensitive



2.7.S Marian CoimC/* Kansas, Boundary Facility

The landscape containing the proposed and alternative sites, in Marion County is dominated
by calling topography of limited variation and: act agricultural! vegetative cover of medium diversity
in type, height, and color. Tree tines and isolated trees, can be founti in randomly scattered pattern.s,
throughout the area surrounding the proposed site. Steep inclines associated with Stony Brook
(immediately south of the proposed site)) and the South Cotttmwood River (approximately one mile
north)' may offer visual; diversity, Marion Lake and the contiguous CviarioEi Lake State Wildlife
Area are beyond background viewing range. A N.OAA meteorological tower, located in the sectiun
containing the proposed tacittty. is visible in ohe foreground and middtegrotmd viewing proximity
zone. The primary sensitive viewers would intiutie travelers a'temg U.S. Highway 56 and
residents, of Lehigfr, and Hitlsboro.

2.7.7 Montgomery County, Kansas, Boundary Facility

The landscape setting of the area containing the proposed and alternative sites in
Montgomery County has. some visual diversity. The vegetation cover, predominantly agricultural,
varies, ortty slightly in color and height. The gently ailing topography of the region, though
mostly uniform, is interrupted by the steep drainages of the nearby {1.5 miles west):* Verdigris
River. The areas, with the highest potential for viewing diversity. Elk City State Park. Elk City
State Wildlife Area, and Big Hill Lake, are located beyond the proposed site's background viewing
range. Art NOAA meteorological tower is located in the section containing the proposed1 site and is
visible within the foreground and middteground viewing proximity zones. Primary sensitive
viewers would include residents of Neodesha ,iftd travelers along state Highway 37 (two mites
east)1.

2.8 Cultural Resources

Archeol'ogieai. cultural, and historical resources are protected under the Mntionul Historic
Preservation Act {16 U.S.C 470; et seq.k Executive Order 1154>3. Pnmxtient and Enhancement of
the- Cultured Environment: the Areheological and Historic Preservation Act of l(i>?4 f 116 U.S.C.
4ftt>-46«ck the Areheotogteat Resources Protection Act of tl>7»> 116 U.S.C. 47Uaa-470l I»: and the
Historic Sites. Buildings ;md Antiquities Act (th U.S.C. 461-467). Federal agencies must provide
an opportunity for comment and consultation wiot the appropriate state historic preservation officer
C5HFQ) when an action has the potential to affect cultural sites.

The Oklahoma and Kansas State Historic Preservation Offices have determined that no
iircheoHogicul sites or historic structures listed on the National Register of Historic Places or the
respective state inventories exist in the areas that would be affected by the proposed site or its
alternatives f Partkranlz, 1991: Gettys and Brooks. t*)9l). A list of structures and sites appearing
oct the National Register of Historic Places that are located in the counties containing the proposed
central, and boundary sites is presented Appendix I.
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2,8,1 Grant County* Oklahoma, Central Facility

The Oklahoma SHPO determined that no areheologieat surveys would be necessary for the
central facility sites, and that nt» archeolagieat sites or historic structures. listed on the National
Register of Historic Places or state inventories exist in the quarter sections in Grant County
containing the proposed site or its alternative sites, isee Appendix D).

2.8.2 MeGtasB County, Oklahoma, Boundary Facility

The SHPO repotted! a potential! tor prehistoric arcSiewtogical resources UE the McChtin
County boundary facility site and subsetiwenely conducted an archeotagical .survey of the sue ami
itfi alternatives. The state archeologist reported) nw prehistoric materials ami concluded that no
historic features would! be disturbed; during construction and operation of the proposed boundary
facility. H& archeologicat sites or historic stfuctures listed on the Natutnat Register of Hbutric
Places, wr state inventories are located in the parcels oi' land containing the proposed site or its
alternative sites.

2.8.3 Gkmutge* County, Oklahoma, Boundary Facility

The SHPO determined that m* areheutogical surveys would be necessary for the proposed
boundary facility or its alternatives in Okmulgee County anti that no ofcfteotogical sites »ir historic
structures listed on the National Register of Historic Places or state inventories exist in the quarter
sections containing the proposed site or the alternative sites.

2.8.4 Woodward County, Oklahoma, Boundary Facility

Oklahoma's SHPO determined that no urcheotogtcal surveys would be necessary for the
proposed boundary facility OF its alternative sites irt Woodward County. No archeological sites or
historic structures listed on the National Register of Historic Places or state inventories exist in the
tjuurtef sections containing the proposed site or the alternative sites.

2.8.5 Kiowa County, Kansas, Boundary Facility

The Kansas SHPO itufteated Chat nn urchcologicul surveys are necessary for the proposed
site or its alternative sites in Kiowa County. None of the quarter sections containing these sites
have utcheotogicaii sites or historic structures listed on the National Register of Historic Places or
state inventories.
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2.8.S Marion County, Kansas, Boundary Facility

The Kansas- SHPO reported that the Lower elevations along Stony Brook in the Marion
County proposed boundary facility site have the potential for archeotagteal resources. No
utcheatogicttt sites, or structures appearing on the National Register of Historic Places or state
inventories, were found in, parcels, containing the proposed site or its alternative sites.

2.8.7 Montgomery GaunCy, Kansas, Boundary Facility

The Kansas SHPO determined that n*» iurcheofogteal surveys, would he necessary tor the
proposed tucility site land its, alternatives)* in Montgomery County and that no arohedugical sties OF
historic structures listed on the National Register of Historic Places or state inventories are located
in the quarter sections containing the proposed site OF its alternative sites.

2.9

The seven counties examined in this, analysts are predominantly rural. Except lor the
proposed and alternative boundary facility sites to Montgomery County ([Kansas), none of the sites
are located within ten mites of a town or city exceeding 5.tHK> people. Population in the seven
counties for 1990 (see Table 2.4) ranged from 4.046 in Kiovva County (Kansas) to 42.281 in
Montgomery County (Kansas). AJl t*t" the counties, except McClain County (Oklahoma*
experienced population declines between I'JSttunU 1*190. The most current (August 1991)labor
force and unemployment data were used for this analysis. The unemployment rates m the seven
counties (see Table 2.5} as of August 1991 ranged from 3.3% in Kiowa County to 9.0% in
Otoulgee County (Oklahoma); All of the counties under examination for this study have exhibited
trends of increasing unemployment over 199ft totals.

Table 2.4 Population and Growth Rates in Counties Containing Pfoposed and
Alternative Facility Sites. 1930-1990

County (State}

Grant (Okbuom^):
McClam (Oklahoma)
Okmulgee (Oklahoma.)
Woodward (Oklahoma)

Kiowa (Kansas)
Marion (Kansas)
Montgomety (Kansas)

toao Popubtier

s .Stg

39,163
Z1J7Z

4,046
13,522
42,281

ta J990 Poputation,6*

S Q80
22,F§5
36,490
»8,9?6

3,660
12,888
38,816

Change
1980-1990 (%)

•12.7
12.3
-6.8

-10.3

-9.5
•4 6
•8.1

a Source: USBC. 1988.
b SourGe: USBC, t990a; USBC. 1990b.
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Table 2,5 Lafoat Facce and Unemployment in Counties Containing
Proposed ami Alternative Facility Sites, August 199t (BtS,

County (State)

Grant (Oklahoma)
McClaini (Oklahoma)
Qkmulgse (Oklahoma)1

W.QGdwa,r4 (Oklahoma)
Total: Oklahoma

Klows (Kansas)
Marion (Kansas)'
Montgaroarv (Kansas)
Total Kansas

Labai! Faces

2,996
n,©ns
1:4,369
9,700

6,i!S6
H8,2©4

Unemployment Rate (,%)>

1330

3,3
5,3
8.2
4.3
5,5

2.1
3.2
5,9

August 1991

4,1
5.7
9 0
6.6
6,2

3,3
3.6
6.7
4,®

* Data tor August T99>t were (he most current data auoil'abte as oil
December 1S91.

Grant County, Oklahoma, Central FacSHty

Gram County occupies UN10 ssjuare mttes «RIJ hud a i'WO pupulutton of 5.689 fUSBC.
). With a 1990 population density uf 5.? people per square mite, this predominantly rural

county experienced a 12.7% decline in its population between I*>80 and 1990 (USBC. 1990a).
Medford. the county seat, is located approximately 20 mites northwest of the proposed facility site
and had a 1990 population of 1.172. Cities and towns near the proposed facility and their 1990
populations include Billings (5 mites south in Kay County), 555; Lamont 7̂ miles northwest).
454; and Tonkawa (t I mites northeast in Kay County). 3.127. The largest city within 50 mites of
the proposed facility site is Enid (population 45,308). in nearby Garfteld County.

tn August 1991, a tabor force of 2,996 was reported in Grant County (BLS. 1991). The
unemployment rate in Grant County for the same period was 4.1%. The unemployment rate in the
state of Oklahoma during August of 1991 was 6.2%.

2.9.2 McClain County. Oklahoma. Boundary Facility

McClain County, which is predominantly rural, experienced a 12.3% increase in
population during the 1980s. Its 1990 population was 22.795 (USBC. 1990a). The county
covers an area of 569 square miles and had a population density of 40 people per square mile in
1990. Puree!!, the county .seat, is located eight miles northeast of the proposed facility site and had
4J60 residents in 1990. Cities and towns within 15 miles of the proposed facility site include
Purcelt; Lindsay {approximately 10 mites southwest in Garvin County), with a 1990 population of
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2,947; Ma^viU'e (approximately 12 mites, southeast inGarvin County), with a 1990 population of
t.203; and Wayne (.approximately 12 mites, east-southeast), with a E990 population of 519.

In August of W'lu !!.(•> 16 people were eraployetl in MeOaira County, and the
unemptoymerit rate was 5,7% (BLS, 199!K

2,9,3 Gkmyigae- County, Oklahoma, ioundary PaeHity

Okmutgee County had a 1S9W population of 36,494) antl a population density of 52 J
people pec square mite (If SBC. 1990a)'. Its pwptftaciun declined by foMb during the E9St)s.. The
city of Gkmulgee, located approximately 15 mites, .southwest of the proposed facility site, serves us
the county seat. Its, !99(;): population was 13,441. In attrition io> Okroulgee, cities and tmvns
within 15 miles of the proposed facility site and their 5"MO pupejiatkms include Haskeil id mites
east in Muskogee County)'. 2,t43;; Bdxby lappFoximateiy 11 mites northwest in Tulsa CountyK
5.5UI; and Coweta (apptuximatety 12 reil'es, northeast in Wagoner County K 6,15').

The tabor force in Otumttgee County was 14,369 in August I«WI (BLS, IWI). During the
same month, the county experienced an anemptoyment rate of(). <)%.,

2,3.4 Woodward County, Oklahoma, Boundary Facility

Woodward County, with a !lWft population of tH.WMUSBC. l»W»a). is the largest
(t.242 square miles) of the seven counties considered in this study. Its predominantly rural
population declined by MU% during the II'Mite. Population density in the county was 153 people
per square mite in 1990. The city of Woodward, located approximately 18 miles north of the
proposed facility site, serves as the county seat. The city had 12.340 residents in 1990. Vtci. with
a 1990 poptttation of 751. is the nearest town (2 mifes .southeast) to the proposed facility site. No
towns or cities within t5 mites of the proposed site have populations of more than

Over 9.700 people were employed m Woodward County in August 1991. when the
unemployment rate was 6.6% (BLS, 1991).

2.S.5 KicwsL County. Kansas, Boundary Facility

Kiowii County had 4.046 residents in (990 (USBC. l«WHb). The population of this rural
county declined during the t*J8(K by 9.5%. With a total iirea of 722 square mites, the county had a
population density of 5.1 people per square mite in 1990. The county seat is Oreensburg. located
approximately IE mites southwest of the proposed site. The town had 1.792 people in !9l)0. The
city or town closest to the proposed facility is Havtland {1.5 mites south), with a 1990 population
of 624. Combined, these two urban areas make up almost 60% of the entire population in the
county.
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Kiowa County had a tabor force of 1,852 and an unemployment rate of 3,3% in August
1991 tBLS, 19911). The state of Kansas experienced an unemployment rate of 4.8% during the
same month.

2,9,6 Marlon County, Kansas, Boundary Facility

Predominantly meal. Marion County had a 1990 population of 13,522 CUSBC, 1990b).
The county ewers 943 square mites and had 13,7 people per square mile in 1990 Located
appr.twurna.tety 14 miles east of the proposed site, the county seat of Marion had a 1990 population
uf 1,906, Cities and towns within ten miles, t»f the proposed site, along wiih their 1990
populations, include Lehigh ttwo mites, northwest}, ISO; Hiifsboro (Sfuur miles easO. 2JO4; ant!
Canton, in McPherson County fcseven miles nunhwest), 794.

In August of 1991,6, [86 people were employed in Marion County, and the unemployment
rate was 3.6% (BLS, 1991>.

2 9.7 Montgomery County, Kansas, Boundary Facility

Montgomery County had a 1990 population of 42,281 fUSBC. 1991b). Occupying 645
square miles and mostly rural, the county had a 1990 population density of 60.2 people per square
mile. The largest city in the county is. Coffey ville I approximately 25 miles stmth of proposed site).
with a 1990 population of almost 12,917. Independence, the county seat, is located approximately
9 miles southwest of the propewed site and had 9.942 residents in 1990. In addition to
Independence, cities and towns within 15 miles df the proposed site include Keodesha €2.5 miles
northwest in Wilson County), with it 1990 population of 2.H34. and Chcrryvale {7 miles
southeast), with 2.464 people in 1990.

In August 1991. Montgomery County had a labor force of 18,284 and an unemployment
rate uf 6.7% (BLS. 1991)
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3 Environmental Impacts of Proposed Action and Alternatives

This chapter will provide an evaluation of the potential environmental impacts, at the
proposed; and alternate sites, of the centra! facility and the six boundary facilities resulting from
ARM program activities in Oklahoma and Kansas. The impacts covering nine key environmental!
areas, will be presented: 41} soils and geology; {2} water resources; 13) air quality; (4) noise; (5)
biotic resources; (6> tenet use; {7} visual resourees; (8) cultural (resources; ami t§l soeioeeonomics.
The discussion of environmental impacts, wilt be based on current baseline environmental
conditions, (at the various facilities) and the resulting impacts of the activities involved in the ARM
program. Impacts are evaluated tor both the construction phase and the operation phase.

3,1 Soils and Geology

S.t.t Censf ruction

Only smalt ureas would be cleared and graded (i.e.. less than 0.3 acres ut a time, with a
total of about 1.8 and 1.5 acres, for the central and boundary facilities, respectively) and only minor
excavation would be required to install the meteorological and radiation measurement equipment
and facilities (mobile homes or portable buildings, storage sheds, and semi-trailers). As a result.
there would be no effects ore local geology and mineral resources at any of the sites (central facility.
boundary facility, auxiliary facility,, and extended sites). The loyal terrain would be modified
slightly, since the site selection requirements are focused on nearly level areas, as a scientific
criterion. N\* loss of or permanent damage to suil is expected; even the removed topsail would be
stockpiled or moved U> adjacent land to> ensure its protection, if requested by the owner. Very
minor effects. fron\. soil erosion are expected, due to the small area that would be disturbed.

As identified in Appendix B, most of the areas u* be disturbed would be covered with
plastic sheeting and gravel, while other areas would be cleared, and a concrete pad would be
placed. The effects of this type of treatment and even installation of the concrete pudding would
not be permanent, and the entire site would be returned to the original land use at tire conclusion of
the ten-year project.

3.1.2 Op©mttofi

There wo«W be only minimal predicted impact during the operation phase t>f the project.
Soil erosion would HP minima! due to the small surface area and the nature of the facility. The
problem with the more clayey soils that tend to have more movement and tend to shrink and fill
more during summertime and wintertime than loamy soil (as mentioned in Chapter 2) would have
an impact for large facilities but not for the instruments and small trailers proposed for the ARM
Program.
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3.2 Water Resources

3,2*t Surtact V¥ai@c

3,2, t.t Construction

The placement and operation of the meteorological m& nttfktiton measurement instruments
would avoid contact with any week.* or rivers. No. impacts, are llfeely to any of the sites, including
auxiliary and extended sites, during the construction; phase of the project Water requirements for
construction would be minor and would be met by water tank trucks tor dust control «n<J
water and a portable toilet for personnel during construction.

3,2,1 2

No impacts are likely to the surface waters at any of the sites, including auxiliary and
extended sites, during the operation phase of the project. As discussed in Chapter I. only the
central facility would be permanently staffed, and would therefore require both potable water and a
septic system. The site is sufficiently near commercial water mains, and these would be used. The
potential problems associated the low permeability of the soils as an absorption field at the central
facility (mentioned in Chapter 2). would not present a problem for the ARM program, in terms of
surface water, since the proposed septic tank is small (designed for up to 6 people). The septic
field would be installed in compliance with local regulations. In the event that additional burden is
placed on the septic system from visiting scientists or other personnel on a temporary basis,
sanitary capacity at the central facility would be supplemented with portable toilets of the type used
at the boundary facilities.

3.2.2 Groundwater

3.2.2.1 Construction

The placement of the meteorological and radiation measuring equipment and facilities
involves only minor excavation and would, at most, lead to penetration of the ground by only
5*6 ft. This level of minor excavation is unlikely to affect potable groundwater since depth to
groundwater in this area is typically greater titan 50 ft.

3.2.2.2 Operation

As discussed in Chapter I. the proposed action for the ARM program calls for a small
septic tank at the central facility. The problems associated the soils low permeability as an
absorption field at the central facility (mentioned tn Chapter 2). would not present a problem for the
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ARM program, IE terms of groundvvater, since the proposed septic tank is small (designed for up
to 6 people)-. The septic field would be installed in compliance with local regulations. There will
be no chemical wastes produced, and therefore no potential for impact to. the groundwater.

3,2.3 Wetlands

3,2,34

As indicated in. Chapter 2, wetlands are present at »it of the uttentelive sites in McCluin
County and at alternative sites I and 2 tn Gkratrlgee. The presence of wetlands at Marion antl
Montgomery Counties, does not appear likely since these areas h»ve ool been mapped for wetlands
and mapping usually takes place for areas that are likely wetlands candidates. For those sites fur
which wetlands have been identified, no eonstracniu.it or contact with any wetland mm is needed or
would be made as. part of this ARM experimental effort. Since the disturbed area required for a
boundary facility is only L5 acres within an entire quarter section; i 1611 acres, wf which SIMM)
acres bound the needed' area), ample room is available away from the wetland area for equipment
placement.

Auxiliary and extended sites have significantly less, equipment and facilities, but they still
have the same environmental requirements for siting. One of the criteria for choosing the auxiliary
and extended facility sites is the avoidance of wetlands. Consequently, by that criterion, no
impacts, are likely to any of the wetlands at any of the sites during the construction phase of the
project.

3.2.3.2 Operation

No impacts are likely to any of the wetlands at any of {lie sites daring the operation phase
of the project. Since the placement of equipment will be away from the wetland areas, there would
be no activity at any of the wetland sites. Furthermore, since the facilities would be constructed
away from the wetland areas feven auxiliary and extended sites!, operations Jake place away from
the wetland areas and these areas would he avoided.

3.2.4 Floodprains

3.2.4.1 Construction

Evaluation of the fhwdpiain information fur the central and boundary facilities revealed that
ftoodptains exist for the McClain County (Purcd!. Oklahoma) boundary facility (the proposed site
artt! Alternatives 1. 2 and 3). the Okmulgee County (Kaskell. Oklahoma) boundary facility site
(proposed site and Alternatives I. 2 and 3). and the Marion County (Htllsboro. Kansas) boundary
facility site (proposed site and Alternatives I and 2). Roodplain information on Kiowa County has
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not been developed by any agency. Figures Lltt and t i l show the areas affected by the
ftoodplain for these facilities. Since only 1.5 acres need to be disturbed irt these quarter sections of
160 acres. (160 acres, of which 50-100 acres are needed tor the boundary facility), ample room
remains, tor placement of the inajrumeiuatwrt within those quarter sections, away from the
floodplain areas. These tloodptain areas, identified in Fig. 1.10, I, II and 1.14. would be avoided
during the construction activities. In that sense, each of the proposed action and alternative sites is
acceptable froro the viewpoint of floodplairt impacts. In summary, given that designated ftoodplain
areas, in the proposed and alternative QkmwJgee and MeOain County boundary sites would be
avoided, each of the sites, is acceptable.

The criteria for choosing the auxiliary and extended sites also; require the avoidance of
ftoodplaiFii areas. No sites susceptible to flooding or ponding would be chosen. Consequently, no
impacts, are likely to any of the ffoodptain areas at any of the sites, including auxiliary and extended
sites, during the construction! phase of the project.

3.2.4,2 Operation

No impacts are likely to any of the tluodpbin ureas at any of the sites, including auxiliary
extended sites, during the operation phase of the project. Since the facilities would be

constructed away from the floodptam areas, operations wuutd take place away from the fhuidpluin
areas and these areas would be avoided.

3.3 Air Quality

3.3.1 Construction

The placement of instrumentation at the central, boundary, auxiliary, and extended facilities
involves, only a small amount of construction activity that could lead to air emissions. In fact, the
actual area involved in surface disturbances at each of these sites is no mure than 1.8 acres and
only one small tractor (for grading) would probably be used along with a gravel dump track and a
cement mixer. Since a water truck would be used to minimize the fugitive dust through the use of
a spmy system, only a negligible amount of air emissions wuuld occur upon placement of these
instruments and facilities. No air quality permit would be required for the ARM Program field
work from either the state of Kansas ur the state of Oklahoma. However, the state of Oklahoma
requires that fugitive dust emissions be controlled even if the source is nut permitted by its
regulations. This requirement is part of Regulation 3.1, entitled "Pertaining to the Control of
Stnofce. Visible Emissions, and Partieutates" of the Oklahoma Air Pollution Control Rules and
Regulations f State of Oklahoma. 1990), The water truck would serve the purpose of fugitive dust
emissions control, with an expected 5('F/e reduction in fugitive emissions due to periodic watering.
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3,3.2 Operation

Actual operation of the instruments over the ten-year period from all sites would lead 10 no
ale poUtttant emission*, CMy exhaust from the vehicles of the workers at the site would be added
to the air, Air quality regulations would be maintained on the basts, of this, very low level of
activity.

The decommissioning plan, after the ARM field work is coropteied, is to restore each of the
disturbed areas to- its original land use. Decommissioning fust involves the removal of pad.*, piers,
and all structures from each, of the sites, TTi§ next step is the replacement of topsail ami then the
replanting, as appropriate, the crop that was there origina-lly. Air emissions from decommis.suifnng
wou-W ajso be small (on the order of the emissions from the construction phaseJ as equipment h
removed and vegetation is restored. A water truck, wwutd be used to seive the purpose uf fugitive
dust emissions control, with an expected 5(0% reduction t« fugitive emissions due to periodic
watering.

3.4 Ncsise Impacts

3,4.1 Construction

During the construction, phase, noise impacts at the central and butmdury futiHues. shmild
be minor because the ntnsc-maktng equipment includes, at most, one tractor ur«J one gravel dump
truck. These two pieces of etpipwiertt would tmel the grountl and/or tftntiutuiiun fw the placement
of equipmerit and/or tratters. When, one instrument has feeem positioned ut a site, construction
equipment would move to another location within the site for placement of another instrument or
facility. Impacts of noise from these pieces of equipment and from the automobiles of the workers
traveling to and from the site would be negligible. One of the initial aett»ns would be placement of
most of the mobile homes (one each for the 50-MHz and 915-MHz profilcr/RASSs) and semi-
trailers. Various other instruments and semt«ttaiJets wouEd be placed intermiitsntly during the first
year.

3.4.2 Operation

During the operational ihase. the noise sources, of potentially significant intensity are: (I)
the baffled SU-MHz. unbaffted 5U*MHz. and 9IS-MH2 profiter/RASSs: and c2) the research
aircraft "routine flyovers" and "special intensive campaigns." The impacts from she
proftter/RASSs will be discussed first, followed by the impacts from the aircraft.

3.4.3 Pi-ofiiermASS Operation

The profiter/RASSs can have significant impacts if they are sited too close to nearby
residences. The unbuffteti 50-MHz and the 915-MHz proftter/RASSs are being proposed for the
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central facility, while the baffled 5U~MHz and the 9t5-MHz profiier/RASSs are being proposed for
the boundary facilities. Both 50wMHz profiler/RASSs. (baffled and tmbaffte.it) emit a tone like a
continuous foghorn (at a frequency of about 10© Hz) for a period of 5 rain., once per half hour
from up to. three transducers pusitkmed abuut 50 m apart. The 9 |5 'MHz pfollter/RASS emits a
continuows tonal sound ro the 2,000-l-tz frequency band for 5-6 min, every 30 or 60 min. The
<3H5-MH2 peofiter/RASS has, four transducers that emit sound sirrahaneowsiy/. Irtforroaltom
provided by personnel involved in the operation! of such profiter/RASSs elsewhere in the VS.
indicates, thai Ekes* instruments, can lead to. annoyame to residents, too close to the source.

tn; order to assess the potential impacts, fesm the placemen* of the prollter/RASSs, suwnd
pressure level's at the residences imm the baffled 5#-MBz, unbaffl'ed SfiNMHz, anal 915-MHz
prefiler/EASSs ace required, to order- tw determine ihe stimuli pressure level's at the residences, lite

icig three pieces of information were needed':

I, The location; uf the residences, two* each wf the pFopused and alternative
S tucatitms. top the centcat and boundary tWilittes,

2 The background; noise levels at the cenwal aftd b^ourtditfj- ifawlisiies, im<&

3-. The source noise level til the baffled SO'-NIHz. urcbmt'likd! Stt*MH«. uittl
*>15-MHz pcoftler/RAS&t

Appendix E provides the inf«m»atitni! required in- (j 1 > above. Noise tftiiu were cpltected in ,i
phase noise study that involved the measurement «l" she bat'kgnwnd ambient noise levels us the

cenwat f'acitity and the boundary faciltties, andi the measurement of the nt»ise emtsswun «tiir the
tmba^'l'ed SÎ -CvtHx prufiier/RASS. FuFthennt»re. noise data were avaifuitrte UP determine the ,s«»ya-e
noise level wf the baffled 5W-MK2 pr»fttef/KASS (given the imlTaffkdi 561-MHz. prtiilter/RASS

and the y-tS-MHa prwfitef/RASS. This tt«>mbtnaiipn »»f nwise (Jata (available and
; pewvides enough ttifoftnatiwn u* meet the Fe&pkesirenis wf b«uh items ij2) and |3l ;B.b«»ve.

Appendix E provides a detailed description wf Ntth phases »»f the nwise measureniteni study.
including a brief discussion (if

Concerning the background ambient twtse tneasuremenis auqutved at Ihe central t'adlhy and
the boundary facilities, the data were all quite simitar, with awespmnding background levels nf
noise of about 30) tIB in the HM>-Hz frequency band and about S dB in cite IJHHI-Ha frequency
band. Note that alt references to the tdKIf-Hz tVetjuency band and the 2JW0-Hz frequency band will
be taken t» mean the f/3-t>ctave band fretpenctes hit which lOIJ-Hx and 2.(HIW-Hz are the center
frequencies., respectively..

The brief dbcu&iktrt of the second phase nf the notse study (the measurement of the noise
of che unbaftted 50-MHa proftter/RASS)) will be presented here, with a more detailed

iift Appendix E. Sound around an unbaffled 50-MHz prpfiler/RASS that was in
operation (with two transducers, operating simultaneously) was measured in Coffeyville. Kansas.
in December 199L Measurements at a distance «»f 133 m from the centroid of the two-speaker
system showed a sound pressure level of ?S dB in the KJO-Hz frequency band. Using the Edison
Electric Institute EnvtFtmmmUit Noise Guide I EEL I9S4). which provides empirical formulas that
take tntci account environmental attenuation with distance from a noise source, the sound power



level of the source was estimated to be 129 dB, at the eentroidj of the 50-MHz profiler/RASS,
Singe the actual 50-MHz profiler/RASS that wouldi be used would have three speakers instead »f a
two, the sound pressure level is increased by 2 dB u> B l dB (see Appendix EK

Corporation; personnel tVik, Wlj> carried wut simitar measurements, for a
915-MHz pcoftler/RASS in Austin, Texas, The measurements, by Radian Corp. Uhe
Manufacturer)1 were taken a t» wide range of distances. The measurement token at ID m from the
centrum of the four speakers of the 915-MHz profMer/RASS {76 dB in the 2,W)W-Hz frequency
band) was- used to> determine the corresponding sownd power level ai the trentFoy of the 915-MHz
pFuftler/RASS, which was. estimated as IHM dB (;using the Edison Electric Institute Environmental
Nmse Guide's., empirical formulas),

The baffled SO-MBz profiter/RASS wan. not measured tftcetrtty, but the so«nd
was estimated by Radian Corp. personnd t» be at least ID* dB fess than the wmbartled 5W-MH?
ppoftler/RASS, and was therefore taken, as. 121 tIB âc lOtt-Hz iVetjuency bunilK Table %,l
summarizes the sound power levels of the toee prt>fil'ef/RASSs.

With the knowledge of the tiistances of the nearest residence tVtro e:.(tfh wf she pswp»««;tt mi
a-Jtecnative sites,, and the swunU emtssiort tevcts til' Che three prtiltter/RASSs* dire propagascwi nl
sound from each proftter/RASS to the nearest residence was- predicted using the empiRuui tttrmulus
from the Edison Electric Institute Environmental Nuise Guide (EEL ifMMh yielding the .sound
pressure levels, at the various residences. Predictions of suwrtd pressure level as a function of
downwind distance were made. For example, for a generic siting »t' an iiRbufOcil 5M-MHz
proftler/RASS, this means that at one rotted the sound; pressure revet in the EfllW-Hz fret|wency band
would be 53 dB, and that at 1.25 mites, it would be Stt tlB. These predictions were made with the
assumption; uf standard day conditions U5°C. W& relative hurotdky)! and UM» wind (jcalni).
Figure 3. t shows how the sound pressure level decays with distance for the three prnfifer/RASSs
of interest.

Once the &ackgrtntnd ambient noise levels uittl the ptttentsul soniiniJ pressure levels at the
various residences were determined1, the issue «»f huniun impact was analysed t«» detennine at whai
locations there would be no-- annoyance <i»f residents.. Two, models were used t»» predict human

due to noise.

A model of community annoyance, the mudified ComppsiEe Noise Rusttng {CMRl methud
(EEt, |yK:4K is the most accepted method used kn the po-wer industry tW cevntinumts fixed noise
sources. These pmfttee/RASSs t|u;itify as (n^ntinutnus sound sources, and the methxdulogy is
Mppticabte under EEt guuteHnes. The rnethtui is teed «m emptricail data of «:«fmmuntty redKthtns {«*
fixed mdustpial-ptartt notse sources. The modified CNR method was. used in this EA to determine
ueceptabrfe residence distances from these prmfiter/RASSs. Data ustd to the method incSude !he
firtlowtng:

[. The sound pressure level of the inonusive noise at the location of the residence
and the residual environmental ambient noise levels.
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2. The character of the noise source [i.e., whether t! is el" very low frequency, Its
tonal character, and also its intermittency (the ratio of source "on" time to a
reference time of, say, t h)|. Included also are seasonal (winter, summer),
operational, and other temporal factors (daytime or nighttime unly).

3. Subjective factors such as previous, exposure history of the eocnmsMMty i& that
noise source and community attitude.

The details uf the modified CNR analysis are given in Appe-Ettfe E, A CNR rating of "C"
(which represents- an average community response between "'en* reaction, although noise is.
generally noticeable" and. "sporadic eomptents"1} is the common criteria for « intltcatuie t»f m»
significant impact. The minimum distance between the various pr^filer/RASS's and the nearest
residence in, order tu avoid a CNR rating greater than "C" is presented in Table 3,2. For example,
the nearest residence at the central facility ktir the proposed site and the twin altera»tive sites, was
found tw be t » miles, and therefore the (.urabuffcledj 5dt-MHz pwl'iler/RASS and1 the 915-MHz
prot'iter/RASS are acceptable. At ult of Che boundary facilities, the proposed sites and some uf the
aiterautive sites have a nearest residence greater than t>\54 mites, away, and therefore the tnit'fted
50-WHz proftter/RASS arid the 915-MHz pmfiter/RASS are acceptable.

A model of individual (rather than. cwmmanUy > annoyance was. utstt used to supplement the
results t>f the modified CNR method. This, model is, the psychoacoostic tnethud of Fidtelt |I^S7.
1988-,). This, model was, used as a supplement to the modified CNR findings, in urtfer to verify that
sites, found to be acceptable by the CNR model would al'sw be acceptable by this miitlel. The Fidell
model, a new and different type of computer model, was applied to the issue uf siting the
prot'Ueu/RASSs. While the modified CNR method applies tt* u amumtnity of people focused at the
residential location of interest,, and if> predictions refer u> likely reactions uf the community, the
more objective Futetl approach to evaluating annoyance is fur an indivittuttl resident and is based.
in part, on certain psychological attitudes of that individual resident. Analyses that focus on a

Table 3.2 Minimum Distance between Profiler/
RASSs and Nearest Residences, as Predicted by the
Modified GP4R Method

Prof MOP/RASS

Saffred 50-IWH

(UnbafHsd) SO-lvIHz

9fS-lvtHz

Ivtintmum Distance to Avoid
Adverse Impacts

fmites)

0.54

1.30

0.30
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particular individual, require *he input of individual characteristics that affect that person's reaction
to noise. Among the variables required in this Fidelil model are the following:

1. The "affected state" of the individual (the individual's view of the project as
unfavorable, neutral, uc favorable).

2. The individual's level of concentration! on ongoing activities, being focused on
the disturbance, on neither the task at hand or on the disturbance, or only on the
task at hand.

The above- two variables* in cttfRbinatum with the swund pressure level of the
pcofiier/RASSs and Che background ambient sound1 pressure tevel can be used to predict the
probability of an individual's annoyance. The Fid'et! method results supported the findings o>f the

i CNR method (see Appendix E for details)>.

The overat results of the modified CNR method are presented in Tabfc 3.3, with u debited
discussion m Appendix E. Table 3.3 shows the acceptable (A) arts! unacceptable (V) sites for
locating the proftter/RASSs. This liable uses the modified CNR method, an j gives the limiting
predictions for the cases studied here. The analyses utttl predictions made indicate thai at the
proposed sites, the proposed action |which is u combination of prufiter/RASSs, including (I i tor
the central facility, an unbaffled 50-MHz profiter/RASS along with a 915-MHz proftler/RASS. and
(2) for each of the boundary facilities, a baffled Sff-MEHz prof iter/R ASS and a *> 15-MHz
protiler/RASS) does not produce any significant noise impacts.

It is important to note, tNc the analyses do not account for wind and temperature gradients
chut are usual in the atmosphere, if the wind is blowing from the resident to the source, noise
levels should be much tower than predicted above ur perhaps even inaudible, depending upon the
distance between noise source and residence. On the other hand, if the wind is blowing toward a
nearby residence from a profiter/RASS. the effect of wind and temperature gradients may lead u>
the temporary increases in mrise tevets. Downwind propagation of noise due to refraction of noise
due to> inversion conditions (especially at night) do occur and may lead to occasional increases in
noise levels far from the source, but these increases are very transitory {at a fixed location
downwind): due to the strongly lime-varying nature of she air flow. Variations in noise levels due
to wind and temperature gradients cannot be precisely predicted at this time because data on vertical
temperature and wind profiles ore not available for these sites. Predictions made here for periods
of m* wind and standard daytime conditions provide the best single estimate;;, but nonetheless they
have a targe standard deviation.

Finally, the modified CNR method is a comprehensive approach to community response
due to a continuous noise source, and therefore includes the times when community members are
attempting steep. The FtdeH method, which was used to support the findings of the modified CNR
method, was run for a variety of conditions, including an attempt to model the annoyance of an
individual during the nigft&time (see Appendix E).
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Table 3.3 Acceptable (A)- anct Unacceptable (U) Sites fair the Profiler/RASSs According
to the Criteria of the Modified; CUR Method for Acceptability of Noise Impacts

Facility (County, Stats} Site Alternative T Alternative 2 Alternative 3

Unbatflad 50-MHz Pcofiler/RASS

Central (Grant Co., Okla-.) A A A -

Baffled SO-MHg Protiter/RASS

Boundary (McGlaiii Co., Okla,)
Boundary (Qkmulgee Co., Qkla.)
Boundary (Woodward Co., Qkla,)
Boundary (Kiowa Co., Kans.)
Boundary (Marion Co., Kana.)
Boundary (Montgomery Co.,. Kans.)

9t 5-MHz Profiter/RASS

Central (Grant Co-., Qkla.)
Boundary (McClain Go.,. Qkla.)
Boundary (Qkmulgee- Co., Okla.)
Boundary tWoodward Co., Okla.)
Boundary (Klowa Co.. Kans.j-
Boundary (Marion Co., Kans.)
Boundary' (Montgomery Co., Kans.)

A
A
A
A
A
A

A
A
A
A
A
A
A

-
A
A

U

A

A
A
.
A

U
U
A
U
U
U

A
A
A
A
A
A
A

A
A
-
A

y
•

A
A

A
A
•

3.4.4 Aircraft Operation

The "routine flyovers"1 and "special intensive campaigns" of the research aircraft have the
potential for causing annoyance for peopfe on the ground if the flights are mo low and/ur directly
mat nearby residences. Five aircraft f̂he P-3 Orion, the Gl GuEfstream. the King Air C-90. the
DeHavtltaml Twin Otter DHC-6. and the Cessna) are candidate type aircraft that have been
proposed to fty special research missions at the central and boundary facilities. An evaluation of the
impacts, of these flights would largely be with respect to noise on the ground. The situation leading
to the greatest noise impact would be the 2-3 intensive measurement periods per year. One or two
of the above aircraft type would fly at 500 feet above ground level for either several 20 km tegs over
the central facility location or two 425 km legs that criss-cross over the entire CART site. Such
flight paths would be chosen to avoid towns and homes as much as possible. This section
evaluates potential impacts of these flyovers. Two noise metrics were used as indicators of
potential impact due to aircraft operations, using the NOISEMAP 6.0 model (Horonjeff et al..
t974». Although the jet aircraft will not be used at 500 ft, all five aircraft were (for completeness)
compared at an altitude of 500 ft, and for the purpose of this analysts, flight paths were assumed to
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be directly over a residence (worst case scenario}. In addition, flight paths at various transverse
distances from, a residence (500; 1000 and 2500' ft) were also, considered.

First, the day-night average sound level (.L^), was used to predict the community effects of
long-term exposure t& environmental noise. Noise levels below 65 ctB L ^ are considered to be
compatible with residential land wse. The most commonly used measure of aggregate community
response is the percentage of people in a populated] community who are "highly annoyed" by the
noise (MAS 1977; Sehuttz 1978, U.S. EPA I<3&2>. Table 3.4 gives estimates of this percentage of
high annoyance in a populated community as, a function of tUin,

Table 3.5 gives the predicted L^, levels, foe the various, aircraft swing the NOtSHMAP
model. None of the predicted Ltm> values exceed 65 <JB, which Is the level considered: to be
compatible with residential land use. Furthermore, the only aircraft that predicts any percent o | the
community as highly annoyed is. the P-3 Orion, which has the potential for highly annoy ing i-2 %
of the people when the aircraft is flying within an oftset of about 5001 ti. It is important u» keep in
roind that the tight paths may vary, so it wo«W nut be a direct overflight every time. No nighttime
flyovers, would occur at tow altitudes. Any nighttime flights wouttt take place at NKJO feet or higher
and noise impacts, at those heights would1 be negligible for the light aircraft OnctutJing uhe P-3 Orion))
being considered. Each of the aircraft leatl to> values, less than 65 dBL

The second metric by which the impact of aircraft operations was measured was the
value, which is. the maximum A~weightedi sound! tevel occurring during a single aircrafi! operation.
The Lmax v^lue is used t& assess, the level of speech interference during the flyover at 5«1O ft.
Table 3.6 shows the voice effort requires! for direct speech communication as a function of L t t m

value and the distance between the individuals communicating.

The LmiBl values predicted by the NO1SEMAP model are presented tn Table 3.7. if one
number is to be used from Table 3.6. an LmiW value of 65 dB is generally considered as the
threshold for speech interference. As can be seen, any direct overheat! flight wuuttl pnttluce some

Table 3.4 Highly Annoyed Percentagsf of a
Populated Community (U.S. EPA 1982)

LdHi Level'
(dBJ

4S
50
55
60
65
70
75
80
85

Parcanl of Communtlly
Highly Afiinayecf

f
2
5
9
t5
25
3?
53
73
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Table 3,5 Ldrr Level; for the Various Aircraft at Different Offset
Distances

Aircraft

P-3 Gfion
(31 Qulfstream
King *ir C-90
Twin Otter 0WC-6
Cessna

0

48.
31..
30.
30.
33.

f t

5
3
a
&
3

Ldn, level |ctBJ
for Various

500 ft

45.9
28.6

• 27.9
30.2
30,4

Perpendicular
3li Offsets

1000 ft

42.0
24.0
23.3
31.0
25.5

2500 It

34.2
13.6
12.9
21i.3
14, S

Table 3.6 Voice Effort Required for Direct Speech Coimmunieatign as «t Fwrieton of l
Intrusive Noise Level' (Lmax) and Distance between individual's

Distance
between

Talker and

'(ft)

Q.5
t
2
4

6
t 2

Normal

s i
75
69
S3
59
S3

3% fdB) Requiting!

Raised

87
31
75
69
65
50

Increased Vale® Effort*

Voisy Loud

33
87
81
7 -'
7 1
65

Shouting

99
93
87
3 t
77
71

is the greatest A-weigtotad sound laval: of inlfutdiing {aipefaJtJ neiss.

Sources: Baran.sk 1947, t97t , tsaS; Ktyter 1334; Newman ond Seattle 1985; Webster 1969a.b.
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Table 3,7 Lmm

Distances

& it t1 C* f" 3" t T'

Q.1: Gulfstream
King Air- C-90
Twin, Otter OHC-&
Caagna

Level: for the various Aircraft at Different

o ft

9-3.3
7S.S
?&.S
92', t
72.9

Lmas Lsveli |dBJ
foe Various Pafpaadiculat

Horizontal Offsets

500 ft tQOQ ft

S9.91 S4,8
73.3 68.7
73.3 68,7
79.0 74, S
30.4 Q4.4

Offset

2500 III

76.2
59,8
59,8
©&.2
5S.1

speech interference. However., since only <m event pee day wmM ovcur during intensive periods,
the interference events are of short duratit • -i \ I0-2P secmilsh antl there are no schools or hospitals
nearby the tight path, impacts: would be ssmiil.

Finally, each of these aircraft tiy >.iu\,v|y duong their low-level nights
120-150 knot*). The possibility of a startle effect is negligible because ui these sttnv speeds.
people on the ground wtmtii have aitequate wurainv: thu m aifcfaft will pass by. Startle effects are
of concern for military aircraft uoh as tugh-speecl F-15 unJ F-16 military jets flying training
exercises, in tww-tevel mutes, li nay be ciimciutteti that unJy a once per day speech interference
would occur for people under the flight path. One may say. in summary, thai the impacts from the
operation of the research aircraft appear <«> be small and very infrequent whichever aircraft is used
for the research flights.

3.5 Resources

The primary impacts of the proposed ac«i«»n on biotic resources would occur during
construction of facility access routls. concrete trailer pads, parking areas, the RASS. and
equipment anchoring piers.

3.5. t Vegetation and Wildlife

Adverse impacts to vegetation would be limited to areas excavated for power lines and
trailer pads; augured for equipment piers and fence posts: and graded for parking areas. RASS
deployment, and access roads. Access roads (driveways) to the central facility and each of the
boundary facilities, which would be built perpendicular to an existing section road and would be
only long enough to clear utility easements along the existing road, would be approximately 30 ft
long and 15 ft wide (0.01 acres). These driveways would lead to the mobile homes, rawinsonde.
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and storage area at the central facility and to the rawinsonde and storage areas ut the boundary
facilities. Nt* roads or graded, paths, would be built to access individual equipment at any of the
central, boundary, auxiliary, or extended facilities. Sacrificed vegetation would primarily consist
of grasses and some other herbaceous, .species. However, the impacts, of construction activities to
vegetation are likely to* be low becati.se the area! requirements for piers, pads, equipment, and
parking areas, are small (see Appendix B>. Trte LF.S, Department of Energy would provide a
tpaiified: biologist to conduct a pedestrian! survey yf those areas, to be disturbed! before construction
begins.

The impacts to vegetation Airing project operations, would be minor, consisting of slight
disturbances caused by technicians, walking io> awl hum etplproent At the end t*t* the project's
ten-year life span, all equipment, fencing, concrete pi-ds, and piers, wowlid be amoved fcVinn the
respective sites. All graded1 areas would be revegetated at the ret|ttest ni oe property, owner.
Consequently, overall impacts to local vegetation would be temporary and

Adverse impacts of the proposed action to local wildlife vvowtd he minor and temporary.
The highest frequency of wildlife mortality is likely to occur during cwasw'ut'HMn. when burrowing
ajid; less mobile species would be at risk, However, the project's, areui KCt|wiremcnt}» we sw tow
that impacts, to such species me likely to> be negligible. A potential for mortality exists, among avian
species, (collisions) once project structures, have been erected,, but tnttigative measures such as
installation of fluorescent guy wire sleeves, would be {implemented. Addition mil y,, a blinking light
would be mounted on the 60 meter meteorological tower to> reduce the possibility of avian
collisions. Further, the vertical noise source would be placed us far as technically feasible away
from the tower to- minimize any attractive influence on birds. These raitigative measures have been
discussed with the Department of tenor. Fish and Wildlife Service «f WSl urn January 2. IW2.
with Ms. Kiirolat? Owens of the Tulsa Field Office) in response tt» the PWS letter of December 23.
IW2 |see page D-14), and are considered to' be mi acceptable solution by FWS to their previous
concerns Alt tnstmmentutton would be fenced, reducing the risk of contact for most nonavian
wildlife. Overall impacts, to wildlife are expected to be minima! and short term, and all project-
related structures would be removed upon the project's termination.

3.5.1.1 Effects of Moisa ort Birds

A potential impact on birds including both breeding birds ttnd migratory birds in flight is
the sound from the 5tt-MHz and VtS-MHz RASS systems. The 50-MHz RASS emits noise at
HMNKz, and the l>f 5-MHz RASS emits noise at 2.nuu-Hz. each at a single tonal frequency for a
period of 5-6 twin, every 30 or fiW min. of RASS operation. The range of maximum sensitivity of
hearing of birds is at I JMMt-5.UtM! Hi. Some species can hear sounds from frequencies of less
tftiut t(K) Ht up to about 29,«K)t$ Hz. For example, starlings, owfs, and pigeons can hear sounds at
frequencies us low as K!() Hz. Because hearing may play an important rote in bird m sration. the
RASS noise could disorient a bird as it flies in the sound field. However the sound field.
originating from the ground level, attenuates rather rapidly with distance (by 6 dB for each
doubling of the distance). In addition, the birds may simply avoid the sound field Some birds
may be attracted to a sound source, while other birds may he repelled. Birds have been known to
fly into a call antenna or a tall tower with attached guy wires. Mortalities could occur if birds are
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attracted to such a sound source. Fur the ARM study, the sound is emitted from transducers at the
ground, Two or three transducers would be needed for the 50-MHz RASS and four transducers
for the 915-MHz RASS, At the central facility,, a 6tt-m tower would be present, but that tower
would be located at team It GO ro from, the RASS systems.

Another possibility is that breeding birds eouM be disturbed by the sound and could fail to
use available breeding habitat. On the other hand, birds could become habituated to the sound.
Physiological responses and reduced hatching and fledging success toe resulted from exposure to
noise; such data were obtained experimentally and relate to aircraft flyovers. The lite assure on
sound' effects, ort birds, is sparse, and expeetattwnA of bird behavior cannot be quunfttleU at this
time. Most of the existing literature involve.*; impacts of aircraft flyovers.

tn summary, the impacts of the two RASS systems, ort birds are expected to be negligible
because the 6tt-m tower is relatively short, antl roost migratiKg birds fly higher than the height 0.6
the tower. The source of noise is at the ground, and the sound atsEenuaies rather rapidly in the
vtjrtieat direction. Further, as. discussed in Section 3,5,1, additional rotitiguflive measures would b<c
taken based upon guidance received from the FWS to reduce any impacts, on birds.

3.SJ.2 Impacts of Noise on Qomssticated Animate

Noise elicits behavioral and physical reactions In domestic livestock similar t«» those of
A itdtife species. Impacts. to any given species of livestock wmtltl be influenced by n»>jsn?

gftajacteristks, duration, hearing ability of the artimal. ami tumiliartzatum of the animals 60 the
sound SOULTJC. Manet ct nl. (fJiSS)* summarized studies on the effects i»f etevateJ nulse levels to
livestock. The observed adverse impacts, included startle reactions, reduce;.! tV. J consumption.
cetlucedl egg production, reduced milk yield and release, influences «n hormonal systems, and
increases in heart and respiratory rates. Most of these effects have been observed for noise levels
above 9(> <JB. The RASS systems emit noise for 5 min. every half host;, and the impacts of that
noise ore? very localized. For the unbufftetl 50-MHz RASS system, the distance to the 90-dB noise
level is abrttt 4ft m; the distance is 13 m for the baffled 50-MHz RASS system. For the 915-MHz
RASS system, the distance to the 90-dB noise level is about 2 m. Many of the proposed sites for
the central and boundary facilities are in pasture land or rangelund: e.g., the proposed she and
alternative 2 for the central facility. The domesticated animals are already somewhat acclimated to
disturbances because cars and farm vehicles pass them periodically. The presence of the RASS
systems would add proportionately to the annoyance currently experienced by the domesticated
animals in the near vicinity of the RASS system. The baffled 5W-MHz RASS system (planned for
use at the boundary facilities)) would be surrounded by a fence that would include a circle of 13-m
radius: ths l> 15-MHz RASS system also has a fence that includes the 2-m-radius 9H-dB contour.
The unbuffted 5»-MHz RASS system (for the centra! facility) is surrounded by a fence, but the
fence is trot large enough to cover a 40-m circle. That small area (outside the fence but inside the
4()-tn circle) should not cause .» problem because livestock are mobile, and such .nimals will
probably become acclimated to the noise tn time.



3.5.2 Threaianad grist Endangered Species

The Kansas State Office of the FWS has. determined that the proposed and alternative
boundary facility sites in Montgomery (iNeodesba, Kansas) and Marion CHIMsboro, Kansas)
counties, would not adversely affect federally listed endangered and threatened species {GUI,
t99tb). The proposed and alternative' boundary facility sites, in Kiowa- County (Havitand, Kansas!
lire in: an area where migrating whooping crane ant! black-footed ferret may occur. However,
neither the wetland habitat that supports whooping crane.* not the prairie dog town rangelastd
habitat of the black-footed ferret occurs within the immediate vicinity of the proposed facility or its
alternatives.

The Ecological Services branch of the FWS office in Twist* indicated thai she project was
not expected to aft'ect any federally listed endangered or threatened1 species so Oklahoma (.Porsythe,
t^ i ) 1 . The Natural Heritage Inventory of the Oklahoma Biological Survey reported no records, of
care we significant species at or in the vicinity of' cite proposed and alternative sites (Butter, I'M I).

3.6 Land Use

The proposed action b not expected to adversely affect existing or future bnd use. The
proposed central facility and! each of the proposed boundary facilities are located in rural sewings.
resulting in no adverse impacts. to> residential, commercial, or industrial land use patterns. None of
the proposed facilities would violate existing land use plans or zoning controls. Pipelines that pass
under or near proposed or alternative sites would not be affected. The impacts of she proposed
action on prime farmland are also expected to be minimal, since fewer than three acres would be
disturbed or occupied by instruments at the central facility, and less than two acres would be
disturbed or occupied by instruments at the boundary facilities (sec Appendix B). At each auxiliary
and extended facility, less than 6X5 acres of land would be disturbed or occupied by instruments.
Upon completion of the project all land within the borders of each facility that would be utilized
for equipment and structures would be returned ttt agricultural use and all graded areas would be
seeded or kept in ptace. according to the wishes of property owners.

Land outside the perimeters of the proposed site's facilities would be affected only during
construction, when roads around the facilities would experience a slight increase in traffic. Many
of these roads are uwpaved. but the slight increase in traffic during construction is expected to have
negligible impacts. During operations, impacts to land outside she perimeters of these facilities
would be negligible.

No additional adverse impacts to land use are anticipated with the alternative facilities, since
their close proximity to the proposed facilities would result in almost identical impacts.

3.7 Visoai Resources

Visual impacts to the scenic environment surrounding the proposed central and boundary
facilities (and thesr alternatives) during construction and operation are expected to be low. As
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described in Section 2. the landscapes surrounding the centra! (facility and several of the boundary
fatalities; are relatively uniform, lacking a wide variety in landfonru vegetation, and color. No
unique viewsheds would be adversely affected.

The tallest structure in the entire projects, the central facility's fitt-ms meteorological tower.
would be visible for several miles from; viewpoints, surrounding the proposed facility and its
alternatives. However, two* communications, to-wees are already visible on the western horizon
from viewpoints in the vicinity of both the proposed central fsriiiiy and its alternatives.
Consequently, the 60-ro tower's impact on visual resources mould be minimal "let© central facility
would alto contain a 10-m walk-up tower that wowldJ be visible from several mWdlegroynd
(distances of t/4-2 miles) viewpoints, but its. intjfusioo onto the tand'strape would be negligible.

n each boundary facility, only a W-m towef is likely to be visible from within iht
viewing range. Several of ehe boundary facilities, land their alternatives) would be

located in township sections containing National Oceanic and Atmospheric Administration 4NQAA)
wind profiler network etptpraent. Such etptpmeett induttes- s Uhm raeee««ksgieat tmver for
detecting wind speed and direction. The presence of an NO A A tower in the e.xhting {«n(Jstf«pe
reduces the viswttl impacts of the boundary facility tower. Background; views f 2-5 mites) wuutd
not be affected by the boundary facilities.

No visually sensitive receptor areas such as residential developments, parks, schools,
traits, state forests, or recreational facilities would be visually affected by the proposed facilities or
their respective alternatives. The Marion Lake State Wildlife Area, located approximately ten mites
northeast of the proposed Marion County (Hillstwro. Kansas)) boundary facility, and the Pratt
Sandhills State Wildlife Area, located almost seven mites northeast of the proposed Ktuwa County
(HavitaniJ. Kansas) boundary facility, would! not be affected by the proposed action or its
alternatives. The Elk City State Park and State Wildlife Area of Montgomery County (Neutleshu.
Kansas)' are located too far away (ten miles) from the proposed or alternative sites to be affected.

3.8 Cultural Resources

The OKlaltoma SHPO and the Kansas SHPO have confirmed that the proposed action
would have no adverse impacts on cultural resources fGettys and Brooks. 1991; Pankratz, 1991).
The proposed boundary facility and its alternatives, in NkCktin County (Purcell. Oklahoma) were
located in a region that holds a poter»itat for prehistoric sstes, hut a survey of the proposed site.
conducted on December I? by the Oklahoma Areheologtcat Survey, revealed nn evidence of
prehistoric sites (Gettys and Brooks. I99tb). The Kansas SHPO indicated that the lower
elevations of Stony Brook, located in the quarter section containing the propose* i boundary facility
site in Marion County (Hiltsburo. Kansas) might hold prehistoric sites. However, the facility
woutd be located in an area of higher elevation, away from the sensitive parcels.

If archeological remains are encountered during project construction activity at any of the
proposed facilities* the appropriate SHPO would be contacted immediately. The U.S. Department
of Energy would have a qualified expert present during construction to make such determinations.
Operations in the various facilities would not impact cultural resources.
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3.9

No adverse social: or economic impacts, would result from the proposed acdon or Us
alternatives, Some snoewefm economic benefits, wowM result dwring the construction phase of the
project, but these would be limited t& brief periods of employment anal to lucal purchases of
building materials, Although the precise number of workers required for construction has not yet
been established, the size of the work crew is expected to be approximately l®-2ti Clntiwding
ARM f rtvgrsTO personnel; installing the actual instruments) fop t te cental facility and 3-5 for each
boundary facility. Construction activity at the cetitfat facility is expected i& require no. more thun
30' days, while construction of the boundary. ftteiliEtes. wouhl be completed in approximately
two> weeks,

Some minor economic benetlts wowkl resptt tVora employment ut the central acul boundary
facilities, once operations begin. The centrals (fauiHiy woutdl etwptwy sk\ people per day, white each
boundary facility wottM employ t\w persons per

3,10 Health i f f sets Qt% Sit© Personnel

Each of the site workers, wowki be .speciafiy trained not unity in ietstrametM .service and
maintenance but also itt envtconmentaf, safety, and health issues. As part of ihe ARM Program
Safety Plan for operations at the southern Great Plains CART site, DOE would provide
documented training in alt aspects, of equipment, office, and laboratory safety u» at!! personnel hireil
for site operations.

With, regard to the potential impacts, of efectfornagnsiiie rultatiun. aE( radars (miennvave)
and ltdars {hset tight) are located in semi-trailers. Those trailers are specially designed to have
sheet meEat skins and are grounded. This treatment shields* the electrcinmgnetie radiation by
reducing OP eliminating the radiation from the power sources that ran the instruments. All non-eye
safe lasers would have safety precautions ;hat automatically shut oft* the power to the laser light if
any obstacle comes into the potential path of the laser light.

The possibility for accidents affecting workers and the public are extremely low. The ltdars
w,)utd be aye-safe and the remaining equipment pose no special danger during construction or
operation. The public will be kept from entering the instrumented areas by the fences around that
equipment and by warning signs on the property rented by DOE.

3.11 Waste Treatment and Disposal

Only the central facility would be occupied on a regular basis. The boundary, auxiliary.
and extended sites would be visited periodically for maintenance and the acquisition of the collected
data. For the central facility, a septic tank system would be installed: otherwise all other solid
waste would be transported from the site by a commercial firm. No hazardous waste would be
created at any of the sites.



3 12 Unavoidable Adverse Impacts

The issue u> be addressed in this section; is whether there are any unavoidable a
impacts that eouM lead to the need foe an environmental impact statement. Considering that
mitigation; has been buitt into the proposed! action Cincludin;g bafftedi proflferiRASS.s, at the
boundary sites}:, there are no unavoid«b!§ adverse impacts that could lead to the need for m
cfivironmeritali impact atudy. There are, however, some small impacts such as very occasional
speech interference due ro> occasional aircraft flyovers, possibfc dbwt low probability aft birds
striking the meteorological: tower, very transient noise at residences due to nwis© refraction through
crigteime inversions, a smalt amount of fugitive tlust emitted during ckro.strectie.sn, anul a small
amount oi? prime farmland used foe project activities (Umiy tW the life of the project These
impacts, are very minor, htwever.

3,13 Compailswi ol Alternatives

Aside feim, noise impacts, there is Uttte dit't'eceni-e aroong the alternative*, largely because
of their cliose pi'tmimity tw each, other. The pewximtty of homes tw some of the sites has led to
potentiaUy itnpwctant noise impacts, taccwriltog t» the modified; CNR criterion), even with the
baffled 50-MHz RASS system. The potentially impacted boundary facility sites are the Alternative
i site foe Montgomery County „ the Alternative 2 sites in McCtain. Okroylgee. Ktuwu. and Marion
Counties, and the Alternative 1 site for Marion County. These sites would have much greater
noise impacts than the other boundary site candidates and wotittl not be used.

On the basis of the avoidance of construction! and operation in the wetlands subareas of the
McClatfi County candidate sites and in the tloodplain subareus of the McClatn and Okmulgee
County sites. iM candidates are equally preferable. The placement and monitoring of instruments
could be carried out satisfactorily within subareas of the McCtain and OkrattEgee Oninty.
Ofctahoma, candidate sites.

Potential impacts to> tantt use. cultural resources, visual resources, and sockicconiumks are
similar under any scenario-. For visual resource impacts,, several of the proposed sites that already
contain NOAA profiler equipment (MeOain, Marion. iswJ Montgomery CountievS) may te
preferable to their respective alternatives.

The no action alternative would taatl to no environmental impacbi at or near the specific
proposed and alternative sites identified. However, there are negative implications for the U.S. as
a whole of m> ARM fieW studies of this type in the U.S. First, all scientific information which

gained by such tt field effort would be last. Ofobttf climate modefs would not be
tending to considerabte uncertainties in the magnitude of the glnoal warming

phenomenon; in addition, the validity of the global climate models used for both scientific and
policy analysis would remain questionable. Consequences of the use of poor or unvalidated
modeling toots could lead to a poor projection of the future magnitude of suspected global wanning
for the world fond U.S. in particular) and faulty policy solutions. The cost of poor policy could be



very large and. have very negative impacts to the long-term future of the U.S. Second, it" no action
is, translated: into requiring the choice of a site outside the US., there would be imposing logistical
constraints, greatly increased costs, and must importantly,, data that would be of less seiemtftc
value.

344 Cumulative impacts

The potential; far cumulative impacts, ha,* beens examined! with % fkiiipg ihm there me nit
cumulative impacts, that ace of any tapoEtence. The CART t'acitJHe^ m each wf ihe
byund'ary,, auxiliary, and: extended] sites, are iwcated m isolated' reryl areas where there b very
activity other than facminig. The ARM Prujix-ts wwk represents, a mew etTurt afitl has
traf acts, with any previous. DOE work or with any witer fcd'erai projects, uiher Ehun the
peoftteF network at 5 of the bwimthtfy sites, (ias menttwneti eariieri A sepafwte enviirwnmentall
assessment had been prepared; prior to. the- sktag of those 4ti$ MHz profited A review »»f ih»t
document revealed that there are no curowfattve trojn&tH wtch thtwe prolific amJ shs prppiKcd SdJ
MHz or ^ t5 MHz profiter/RASSs since they operate;.«{tlU'fepeM fepewfe, aRtl ds* ROI kail ii»

effects.
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4 Summary and

In. this. EA the impacts of placement and operation of meteorological and radiation
measurement equipment were evaluated within separate areas of one central facility (160 acres), up
to 6 boundary facilities, (.SO-lOU- acres, each), 6 uttxiliiKy facilities, 15W-ifcKi acres each), and 25
extended facilities (50- tOO acres each); The actual disturbed area would be IM acres, for the central
facility and 1.5 acres for each, of up to> 6 boundary facilities. Less, than tt. i acre would be disturbed
at each of the auxiliary or extended sites,

Ate quality impacts of placement and operation WOMW be very ratnor because the area of
disturbance would be smalt, and only clearing an<J a small amount of leveling would be needed.
State of Oklahoma regulations on fugitive dust mitogatiott ie.p, watering to. reduce emissions.)!
would be followed during the construction!.

impacts m nearby residents were evaluated; through actual field measurements of
ambient residual environmental! noise, measuremenis, of the sotind- pressure levels of the SIN and
c>15•> MHz prof'Uer/RASSs, and modeling of noise impacts from those profilerJRASSs at each of
the proposed and alternative sites, The results, showed the following results in term,*, ot' noise
impacts:

t. The 50-MHz and 915-MHz profiler/RASSs were found to be acceptable at the
central facility for the proposed action and each of the alternatives. The baffled
50 MHz profiter/RASS ant! the 915-MHz proftter/RASS use acceptable ai the
boundary sites except for Alternative t for Montgomery County: Alternative 2
for McClain, Okmul'gee. Kbwu. Marion, and Montgomery Counties; and
Alternative J for Marion County. The but'tled 59-MHz profttcr/RASS allows
the noise to be more mufftsd and reduced in intensity by at [east IIS dB from the
wttbat'fted 50-MHz profiler/RASS. The baffled system is a good choice at the
boundary facilities because of the close proximity of residences. At least one
site was found to be acceptable for the baffled 50-MHz profiter/R ASS at each of
the six boundary facilities.

2. The 915-MHz RASS system was found to be acceptable at all proposed sites
and alternatives, including the central facility and the six boundary facilities.

Research aircraft would occasionally carry out tow-level passes at 5fMI ft above ground level. The
proposed aircraft would cause momentary speech interferenye for people under the flight path, a
minor impact.

Water resource impacts would be very minor, with the following provision for the
Okmutgee County and McClain County boundary sites: No construction or operational activities
would be carried out in specified subporttons of the McCluin County boundary facility sites
(proposed site and alt three alternatives) and in the Okmolgee County proposed site and
Alternative 2 because of the presence of a ftoodplatn. However, the wetland area is a subportton
of the ftoodplain. which is to be void of construction or operational activities in any case.
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Impacts to vegetation and wildlife would be low and temporary. Most impacts would
occur during the short construction period. No- threatened or endangered species woyId be at risk.

Land use impacts would be very tow because of the limited areal requirements of ihe
project. No more than two acres per facility site would actually be disturbed* and land use in the
vicinity of the project would not be affected.

The project impacts to visual resources, surrourtdifig each site would be low. The only
structure in the entire project that would be visible from a vantage point of greater than two* miles
would be the central facility's 60-m meteorological tower. However, other mart-made structures
are visible on; the horizon west of the proposed site.

The impacts to cultural resources, would be roitMRwL The state historical preservation
officers. (SHPG) of Oklahoma and Kansas indicated that none of the proposed or alternative sites.
for facilities contain structures, or sites listed in the National Register of Historic Places. The tower
elevation of the Marion County (Kansas) site may contain »rcfoeoh*gtcul sites, but these a
would be strictly avoided.

Socioeconomics impacts would be minimal, Some minor economic benefits would occur
in the vicinity of each proposed site, but these would consist of brief employment {318 days
maximum) for only a few workers, during construction and the local purchase of support materials.

The auxiliary and extended sites have not been located at this time. The positioning of such
sites would be made by using the list of strict criteria (with rut profiter/R ASS system at these sites)
described in Section 1. tn addition, since siting is very flexible for these facilities, impacts would
surely be very small.

Because the ARM Project activities would take place only in nmtl ureas {hat have nn
industrial w commercial activities, which would potentially be interfered by or interfere with ARM
activities, cumulative impacts would be negligible.

The no action alternative would be the loss of a U.S. site, which would be detrimental in
the scientific: study of global warming. The toss of the U.S. site would severely limit the ability of
the project to vastly improve models and to make appropriate policy decisions «m global climate
change.
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, Organisations, and Officials Contacted

7,1 Agencies, Organisations

Federal

U,S, Army Curpa, of Engineers
U.S. Department of Agriculture, Soil CuEwepvatiun Service
U.S. Department of CtimrnerGeT Bureau at' the Census.
U.S. Department of Labor, Bureau otf Labor Statistics
U. S. Fish ana Wildlife Secviee

Kansas Department ut" Health, and Ertvirtmrncnt» Bureau oi Air and Wane Management
Kansas Depanrosni t>f Wilctlife atui Parks
Kansas. Geologicat Survey
Kansas. State Board of Agriculture. Dbvisiwni &i Water Restmcces
Kansas State Historical Society
Oklahoma Areheologicat Survey
Oklahoma Biological Survey
Oklahoma Cooperative Extension Service
Oklahoma Uepamnent of WiWtife Ginservuthm
OfctahoraaQef' 'gical Survey
Oklahoma State AfwhewUigtst
Oklahoma State Department of Health. Air Quality Service. Environmental Health Services
Oklahoma State Historic Preservation Office
Oklahoma Water Resources Board!

County anct Locat

Clerk, City of Meodesha, Kansas
Gart'ield County Assessor. Qfctahoma
OarfieliJ County Commission, Oktahwma
Gartleld County Metropolitan Area Planning Commtssttm.
Grant County Assessor. Oktahoma
Grant County District Conservationist. Oklahoma
Grunt County Commission, Oklahoma
Kiowa County District Conservationist. Kansas
Marion County Commission. Kansas
Marion County District Conservationist, Kansas
McCtairt County Commission, Oklahoma



McClain County District Conservationist,, Oklahoma
Montgomery County Commission,. Kansas
Montgomery County District Conservationist,, Kansas.
Ofemutgee County Commission, Oklahoma
Okmutgee County District Con.seryationbw Oklahoma
Woodward County District C'onseEvationisk Oklahoma

7.3 Officials

Oklahoma

Patrick Bogart* District Conservationist, Soil Cwfiservasuin Service {$€$}„ Okmttigee County.
Michael Bwideriek, Air Quality Service, Department «f Health, Slate «f Oklahoma, Oklahoma City
Robert L, Brooks. Oklahoma Archewlwgical Survey (CASK Nwnnan
lm Butler, Oklahoma Biological Survey, Norman
Sieve Chessraofe, Disirien ConsefvaEitmts?, S€S. Mt'Cittin Cricmfy
John: Craig. Water QuittUy Service, Suite of* 0telalw>m&. Ofelahcroii Ctty
John Drake, Aic Quatky Service, Department oi' Health,, State tit'Oklahtuna. Oklulturou City
Robect Fabian, Groundwater Div ston, OktahoEria Water Restiurccji Boartl
Stephen W. Fov&ythe, U.S. Fish & Wildlife Service ^FWSi Tulsa
Feaneie Gettys, OAS. Nonamni
MarshaM Gettys, State Historic Preservation Office. Oklahoma City
Gary Gtover. Oklahoma Water Resources Board1, State *»f Oklijhurtvtii, Okbhuma City
Karwtee Owens. FWS. Tulsa
Scott Pace. Soil CwtkservathiRtst, SCS, Gtunt County
Owayne Rice, Soil CotiservattonLst,, SCS, Gartielti Cmtmty
Btll Schuitz, Grant County Assessor
Charles Rl Scott. FWS. Tulsa
Jerry M. Shaffer. Chairman. Grant County Commission
James Shaarhurt, District Conservationist,, SCS. Woodward Cctunty
Pam Sheltoti. Ftoodpfatn Management. U.S. Army Corps of Engineers. Tutsa. Oklahitma
Eafton Shirley. Streamwater Dtvbion, Oklahoma Water Resuwrem Board, Oklahumit City
Bobby Smith. District Conservationist. SCS,, Grant County
Scott Thomas, Air Quality Service, Department of Health, State of Oklahoma. Oklahoma City
Bruce Underwood. Oklahoma Department of Wildlife Conservation. Oklahoma Oty
Olin Urtroh. Garftetd County Commission
Dave Wittum. Supervisor* Grant County
Jay Wood, Stfeumwater Division, Oklahoma Water Resources Board, Oklahoma City
tan Yang. Oklahoma Water Re-sources Board, Oklahoma City
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Kansas

Dewey Castor, FWS,
Sftan Chen, Kansas. Geological: Survey, Tupeka
BcuQe Feta* Chairman, Montgomery County Commission
Witltaro a Gil , FWS, Manhattan
Mark Jansen, District Conservationist, SCS, Kiwwa County
Russell LaForee, Bureau; of Water pEoteetk a, State of Kansas, Topeku
Torn McCMn, Kansas Geological Survey, Topeka
Ian. Meisroger, City Clerk, Neodesha
Clarence- Miller, District Ctmaecvatttmlsi, SCS, Mtmiguraery Ct>ttRty
Dm Muiherrt, FWS, Manhattan
Richard Pankmtz;, Kansas, State Hbturicat Ststriety, Tupelsa
Charles Pennec. Planner, City trf Ne«d'e,Hlm
Ei it Schenek* Kansas^ Department at WiWlife & Packs, PraM
Gary Sehuler, District ConserviuiunisE, SCS, Mariwn C«wnty
Ken Sides, Air Quality Bwreaw, State wf Kansas,
Martin Stein,, Kansas Stat@! Htstorieal Soyiecy,

Other

Paul LaPorte. Bureatt of Labur Statistics, Chicagt*
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Appendix A

Landsat Scenes Used for Land Use Classification

This appeadtx includes the individual 14 cloudless. Landsat scenes that were classified for
land use studies, for the Southern Great Plains Cloud and Radiation Testbed (CART) study area.
The classes determined were crap, majority crop, mixed crop and rangeland, rangetanci and brush,
grassy, water, dry creek beds and urban* and wooded. Although the dates, of the scenes span
approximately two years (t9$8-t^89K they are alt for late summer or early fall. Dates of the
scenes are include if* the figures. Fur the most part, the dominant «up in the atea is winter wheat
Scenes have not been totally confirmed, with; ground truth but coEtidesice is high ($5,%% AM 14
scenes wilt be knitted tor future reference.
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Pigure A.t The path and row of the t 4 Landsat scenes. Also Included are
this NOAA Wind Demonstration Network Profilers that can be used to
fdentffy approximate focations of the eentraf faeility ^amont, OK) and
the six boundary facilities (Viet, Purcell, and Haskdll, OK, and Neodesha.
Hillsboro, and Havifand,, KS). Select cities are shown for further
reference.
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Figure A.2 Processed Land Satellite Data; Scene No. I. Ruh 29, Row 33; September 25,1988,



Figure A 3 Processed Land Satellite Data; Scene No. 2, Psih 28, Row 33; August 4,1989.



Figure A.4 Processed Land Satellite Daia; Scene No. 3, Path 27, Row 33; August 28,1988,



Figure A.5 Processed Land Satellite Data; Scene No- 4, Fails 2% Row 34; September?, 1988,



Figure A.6 Processed Land Satellite Data; Scene No. 5. Paih 28, Eow 34; August 18,1988.



Figure A.7 froeessed Land Satellite Data; Scene No. 6, Paih 27, Row 34; June 27,1988,



Figure A.8 Processed Land Satellite Data; Scene No. 7, Pmh 29, Row 35; September 8,1988,



Figure A.91 Processed Land Satellite Daia; Scene No. 8. Paih 28. Row 35; September 29. 3989.



NOAA ftofiler
Lamoni, OilsSip

Figure A. 10 Processed Land Satellite Daia; Sceae No. 9. Pmh 2?, Row 35; Aygusi 26, 3988.
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Figure AJ3 Processed Land Satellite Data; Scene No. 12. Paih 28, Row 36; July 19,
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Figure A. 15 Processed Land Satellite Data; Scene No. 14, Pa* 26, low 36; June 39,1989.



; t a. t

/

Figure A,'

Water
Urban Dry, Exposed

Proposed tocatiott of the central facility and its two alternatives. First choice, Township 25 North,
Range 3 West, Northwest t/4 of Section 35; first alternative, Township 25 North, Range 3 West,
Southeast i/4 of Seetion 26: second alternative Township 25 North, Range 3 West, Southwest 1/4 of
Section 35.
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Appendix B

Area of Suifaee Distyrbaoee and Instrument Placement for
Central* Boundary; Auxiliary, and Extended Sites
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Appendix B

Area of Surface Disturbance and Instrument Placement far
Central, Boundary, Auxiliary, and Extended Sites

The tables in this appendix provide information about the actual surface disturbances and
the space occupied by instrumentation, facilities, and fenced areas for the central, boundary,
auxiliary,, and extended facilities. The areas are given in square feet and acres. Totals are provided
for individual facilities and also for alt facilities combined: within the CART conceptual study area.
A. detailed description of the instruments and facilities Ipower requirements, anticipated delivery
dates, etc.) is also provided.

Table S. t Surface Disturbaneas at a Typical Central Facility-

Tsfr Area
Microwave* Radiometer
All-Sky Camera Shelter

Total Fence Required for tat Arsa

Facility* (7 ft x 40 ft) Housing:
Higtfc.ffesQl.uti.an Speeteamatar,
and Calibration, arid CaHometar

3rd Area
Standard Mstaorological:
Measurements Tower

Extended Facility
Broadband Radiometers
Platform

Spscializad Radiation Stand

Surface Flux Station

Aetuaii Surface
Disturbances <$*) U

t (4 base pads)

wo

9 (bass pads)

t |4 bass pads)

1 (3 base pads)

St)ac@ Geeupied By
TStPUFPiSEiit/FacttliiV (ft3))

6
9

280

i c:

i F

24

32

3 anchors)

t baso pads)

Fansad

300

Nl/A6

flOO"

24

Total Fenco Required for 3rd Arsa 5.625
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Table B.T (continued)

Actual Surface Space Occupied By Fenced
Disturbances {ffi} tasttuinecit/Factttty in2} Aireas

4tlT Araa
Aerosol Observation! Facility SO 90
(a ft a td> ttj;

SQWIB T&W9P *S (base pads) 4 c
S6 (3 anchQRS)! 45,.25@

To tali Pence Required for 4th Afea

?AS3 & PfOfilef 90'© SO©

FtASS & Profiler SQ1 SO
iqttlpmsnt Facility-
( i f t x tof t )

Total: Fence- Rsqtiirgij fgr 5th Area 90.000

Lid&r Trailer 32Q1 2S0
(7 (( x 4Q' ft)

Scanning Radar Trailar- 320 2S0
(? ft x 4Qf,t)

Scanning LidaF Tratlsc 320 280 Hiffi
(7 ft X 40* ft)

7th Area
BallQQRi Bocna Sounding System t32 96
Pacility (S ft x. t2 tt^

Dock/Storage Facility 600 600
(consists of 15 ft x 30 ft stocaga
area & 5 ft x 30 ft dock)

Facility 6S0 650
x 60 ff|
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Table B.1 (continued)

Actual; Surta.ce Space Occupied By Fenced
Disturbances $£} linstnitEnaeit/Facittty 0t2) Areas (fi2)

Calibration Facility &§o

12,0©©
(jnelugive Q^ a&QV® tour items)"

Fence Required; for 7th> Area- 12,000

Facility m@(i to dsaignats either a mobile hom©,, QIS porrtaial® bmifcjlng. The astual! syrfae©
distoteancs estimate- exeeeda the facility dimensions to compensate ton tia-tewns «a?tuife4 I
those- 3ilitiea. Th#a# consist of cQHCtete piers fQf tie-downi anchofs and tltre numfeef vsrres
aecerding- to tine fi?t of the trailer,
(M/A s- not applioabte.
Lea* *(teo,tiv» radius at guy wltsa,
Plua effactive radius of guy wires.
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Table B,2 Surface Qistuitbances at a Typical Boundary Facility

Actual Surface
Distufbances

Space Occupied By
l:nstr,umantflFacttity

Fenced
Areas

tat
Facility* (7 ft *
High.- Resolution:

Housing;

and and Office Area

Standard; Meteorological
Hf@asuferaan.ta Towap

Extendedi Facility
Broadband Radiometers

Surface Flux Station

Totals Fence Required for 2nd Area

3 (i pads}

2SQ

(3- bas® pads)

li (3 anchors))

t |4 base pads))

32

IM'/Ab

24

5.S25

3rd_Arga
Si 5 MHz RASS & Profiler

50 MHz RASS & Profiler

RASS & Profiler
Equipment Facility
(S ft X TO ft)

Total Pence Required for 3rd Area

4th Area
Balloon Born© Sounding System
Facility (:aft x tZttl

Oocfc/Stofag& Facility
(t©ft x toft storage araa
& 5 ft x 10 ft dock);

Driveway/Pas king Area
(incfuslve of above 2 Hams.)

Totat Fsrice Required for 4th Afea

300

62,500

80

132

1S0

2.800

SG.000

150

2,
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Table B.2 (continued)

Facility used to designate either a mobile hams, OF portable pudding. The actual surface
disturbance estimate- exceed* the facility dimensions to cqsipsnsata tat tie-downs mqulied for
those, facilities, Thasa consist of concrete pfsrs foe tfa-d'own anchors and the number varies
according, to the size of the trailer,
WA s- not applicable.
Legs effective radius of guy wires,

effectlva radius of guy wires.
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Table B.3 Surface Distupbances at a Typical Auxiliary Facility

Spaca Occupied By Fenced
Disturbances- (,ft3)' |;rtstsymerrt/Facility ([ft2]1 Areas

AII*Sky Camera Shelter

Standard:
Measurements. TQWBP

Ssrtendgdj Facility
Radiometers

Surface Plus Station;

Total: Pencecji Required for Area

Scanning; Udar Trailer0

i? ft x. " 4Q ft)

9 (bass pad)1

p teas© pacjal

t *

1i (4 base pads) 24

2 SO

* Less effective radius of guy wit
13 Plus affective radius at gtiy wtrss.
0 On& of the six auxiliary facilities, may nave scanning lidan.
b: N/A. s not applicable.

Tabte B.4 Surface Disturbances at a Typicat Extsnd'ed Facility

Sacfacs
Oistutbartcas §tlz

Spsco Occupied By fmced

Standard IWataototogicat
Measurements Towar

Extended: Facility
Broadband Radiometers

Surface Plus Station

Total: Fence Required' for Area

3 (base pad)) 1*
1 {3

1 |4 base pad's}

32

24

5.625

Less sffectivs radius of guy wires.
Plus effective eadius at guy wires.
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Table B,5 Total Surface Distabanees by Alt Facility Type,? m4 Total Sur.ace PistuibaEtees to
the CART Study Area*

Actual: Supfacs
Disturbances
10

Space Occupied By

pi?

Fesicad
Areas

Central; Facility

B'ouflciafy Facility

Auxiliary Facility 211»

124,926

67,747 ,425

Facility

OggFSjTE

One Central; Facility

Six Boundary Facilities

Six. Auxiliary PacilMiss.

112

12.

(9.3i9))

(,2.52))

f,3§))

Twsnly<fivo:
facilities^

Totai Without
Scanning: Uda?

Total: With
Scanning Ucfar

|<

* All totals are i PQ%.
ft Without scaftripg lidar.
0 With scanning lidar at an@ of six atixilkity faciftftes.

23,,92'S

(« a
SSI,.



B 6 Ins&umem Siaiys for Sowihem Great Plains

7
3

trtsttumsnl S^stemi Insuumeni

CF M 4 oth«r»*

915 MHz Rsdw Wind
PfoM«f-RA3S
SfrMHi Radar WiuJi
PfoWsf-RASS

Microwave fladiomeisr

BaKjcn-Bom* SowKfeifl
System
Cwtometer for Cloud
Ksiflht*

Raman lidai

Scanning lidat

Scanning Radar
60-m Tower

Eddy Cofrfllawi Gear for
Tait Tower
Temp., Hum.. Wn40be on
Tan Tower

Aerosol Observations
BSHN Bfoadband Solar and
(R Sensors

A£M
Other IDP Radomeiic
Sensors

S/srem

SyKsm

S/iiam

Sy«l«m

System

Syrstem

Syitera

System

lluOscomponent

Mulitcomswieni

Mul^eomoonent

lyW: component

System

Systems

Mental

Ifiumbef
Nae«tea.

Loc&lian*1

COiiUei

CouUer

Uljegrflrt

Uthl
Onttin ft
Spinhima
Gr.llin ft Upp

6ri«in 6
Sassen
Griffin ft
Mctnlosh

Cook

Cook * Vfcs^/

C o *
LsuiWiert
ftlaiter

DBLUSI

Grifftn ft
Ravefcomt)

Gfiifin

1. CF, 1. osher
sites

l .CF
l .CF;

4.EF*

1. CF;
*,BF

l.CF

l.CF

l.CF

l.CF

l.CF

l.CF

l.CF

l .CF I

l .CF !

1. CF;
4.8F i

iteitit CF

Dale tar

Bd Specs'

JJUfT.tol la

Options
Cast per

tostrgment
Total Cnsis/
Opiipns Cos!

Aug. 1991

Katippf

1995? !

1S93?

t993? !

Dec- 1931 !

Oec- 1991

Ctet- 1991

Dec- 1991

Dae 1911

June 1992 '
1993 and later ;

1 ; )

U 3

l i 'S

1 / -

1t<Q i

1 . 0 [

3*0 ]

HO

1 1 0

1/0

WO i

mo

n*

15:0

4 50

3g§

SO

NDI appl

BOO

?60

?5!0

80

60

S

40

70 j

SO

•?

ISO ;

0
125;/

iNotappi.
S0<3,/
0
750'?/
0 i
7-50!?/ i
« !
•80* ' i

Q i

0
Sjr
0
4 0V j
0
70/ !
0 i
0?
360

?./> i



Table B.6 (continued)

Instrument System

Radiometric Ssnsars for
Tall Tower
Absolute Hadiormfefs

Solar SpectroradwmeJsr

UV SpactraJ RaefefiMter

Calibration Facilities

InsU'jmenl

hiutixomponenl

mil

mdti

System

Muibcomponent

Mentor

DeLuisi

DeLuibi

OeLusi
Gritfin 4
Harrison

Huistrom

dumber
tieeaxl

location*

X.CF

2, CF

J.CF

l.CF

l.CF

0aie Sw
Siismitiing
Eid •Specs'

Dec. 1991

Dec. I991t

Dec.. 1991

Dec. 1991

Wumbef aq
^ia Orders^/

Options

l i O

2rfO

l i O

1 / -

Cost per
ilnstriirnent

40

15

20

[Not appl.

500 !

Total 1C05J5/
(Options Cost

4 0./

•0

0

No) appl.
500/
0

AF*
Alf-Sky Imaging: System

System Thome
1.CF;
6. AF Dec 39911 75

150/
.22S

Bf*
RASS for NCAA
Wind Profilers | System Wesel/ <l. BF eaji,i 1992 4 I

4S0/
0

iEF»
Surface Meteorot. Obs
Stations
FHw Char. Sta.;
E8BH
Flux Ch», Sta.;
Eddy Correlation
Flux Benchmarking Station

Set of Wideband Solar and
IR Sensors.

Multililter HSR

System

System

Multxromoerent

Multxomsoflent

MulUcomponent

System

Han

Whilema/i

OeLutsi
GnNin &
Harrison

15, EP 9

1O.EF*

15,EFS

1. rovinq

25, 6 »

25.EF9

0ac 593:i

Aw^. 11991

Dec. tm 8

Jan 199a

Bee ssaa ;

10/0

wo

B ;

250

30

40 \

40 '
!

1 i

4 0/
60
S50/
0

300/
1E0

4®J
0
a 00/
200
140/
35



Tafcite B 6 (continued)

tns&rument System

CF and other**
915-MHz Radar Wr-a
Pralilar»RASS
50-MH* Radar Vft«l
Profiler HASS

Microwave Radiometer

Bailocfi-Borna Sounding
Sy«tern
Ceilometer for Claud
Heights

Raman tidar

Scanning litiai

Scanning Radar
60-m Tower

Eddy Correlation Gear for
Tail Tower

Temp,, Hum., Wfnd Ofet. on
Tall Tower

Aerosol Observations
BSRM Broadband Solar and
IR Sensors

AERJ

Other IOP Radomoaic
Sensors
Radiornotric Sensors for
Tall Tower

Deliver y
Date/Options

Additional
Procurement

Ne«i
installation
WbervWhsre

Apt- 1892/
Dec- 1992

0
Apr. 1592/
E«c 1992
Apr. 1992/
Dec. 1992
Some&nein
1892
Scmetmein
1693?

1694?
Sometf/ioin
1994?
Apr 1692/
0
Apr tS92/
0
Apr. IS92/
0

Apr. 1592
Apr. IS92/
0' i
Apr 1992/ !
Feb. 1993 !

? ;
Apr 1992
0

ftana Jof SGP

None for SGP
Maybe two more
tor SGP

Nona <w SGP

Nona far SGP

Nora (or SGP

Horn lor SGP

Hone lor SGP

Nona tot SGP

Nona for SGP

Nona lor SGP

Nona (or SGP

Nona (of SGP

Mora«« SGP

7

Nona for SGP

Aps 1992/
1.CF
J«n$ 1992/
1LCF

Aj>r 1S9?/
I.CF
Apr- 1992/ |
I.CF
pert»aps Apr.
1992

I.CF
1S9i4?/
I.CF !
1S94?/
I.CF
Apr. iSW
I.CF
Apr. 199?/
I.CF
Apr- 1992/
1.CF
Apr 1992/
I.CF
Apr 1992/
t.CF
Apr. 1992/
t.CF
?/
t.CF
Apr 1392/
t.CF

Slwclu,res
iMaectecl

50 ft? in
shelter
50 ft?in
shelter

Ncm
Sheltsi
prqvidted
Sheiief with

Ma; t «sn» in
frailer

Tratisf

Trailer

None !

60'm tower

60'im towar

Trailer

tktm
Shettsr wJft
rool ©penmip
Usually tfjLiHus

60 m tswsr

Pewer

fl.S ikVA. AC Jf

@ kVA ay., AC
11,
ip.3 kVA, AC IS

9$ fcVA, AG 1i,
wharvop
€ fcVA, AC «

Unl<nown, imudi

mucli

ynHne*n,
much

2.5 *VA, «S 11,

JOO IW, AC «

10 W
1 KVA, AC It !

105 W, AC « 1

4 fcVA. AC If i

Unknown, mush

JO W. AC If !

Second .unit woulcl be a fioafer

DaLi'srv data known onl/ to
within ± .2 months.
Pejiveiy data .ngt Hwwn for
certain.
Fcw a*iit»na) w"us tor BFB <n 1
1992. 1
SOP project toy MASAyGSFQ. ;

Still early in JDP projea.

Still early in ilDP iprojsci.

Still early in liDP jjrojscs.
Power is fer #lev3tc>rs;
otherwise about SOD W.
iConsiste of 2 sonies, 2
hydrometers, ons compuier.

;§hams eompyter with prevteys
aem

Power tor trailer; located near
60rm lower,

Field data acqwsitien System alss
m»adad

First System is prototype
provided toy IDF

Early in IDP projects. i
Fewer needed lor verti §nd
thermal control. \



8.6

Instrument S^usm

Absolute Radiometers

Svts7 Speciwadwmwe*

UV Spectral) aadic«i«»f

CaHbratien Facilities

AF»
AJ(-Sky Imaging System

Delivery
Date/Options

Apr- 199-?/
0

1992/

1992
Apr- 1992/
0 '•

Apr- 1892/

Additional
Procurements

Horn tot SGP

Nona to SGP

KonafwSGP

Nona for SGP

Total of seven
units reeded

fci!
Installation:

Apr S'SSgJ1

2.CF
SWneuna in
IS92/1. CF
perhaps Apr-

Apr. 1992/
t . CF

Apr. 1952/
I . CF; 1. AF

facilities

facilities
Frame or
platform
Two trailers •

Nona

JO W. AC 11
350 W, AC 11

10 W. AG it

and 31

£0» W. AG ( I

Camments

Qr>s opeiglBd icontinuously and pne
a *sheit* (reference.
Cgntinupus operation 'questionable.

tlSDA insjrument madg. by SLJMV

Bstjuiras puchasi of two trailers, ;
special plailoim.

Number specified in pplions
defends on price.

RASS for N O M
Wind Profilers SET1" None for SGP 1992/4, BF Already exist tia\ appl

Th§ .number to i)§ pychased. by
ARM Is unknown-

B *
Surface Msteorol1, ©bs.
Stations
Flux Char. Sia,,
EEBR
Flu* Char. Sta i
Eddy Correlation

Flux Ber.chmafking Station

Sol of Wideband Solar and
IR Sensors

Multifilter RSR

Apt- 199*2/
Sept 5932
Apr, * Dec-
1992/-
Ape- ft O«c-

Juna 1392/
0
Apr, 1992/
Dec. 1992
Apr- 19921
Dee- 1992

Ham for SGP

probabiy none

Nona for SGP

None, for SOP
15 more for SGP

None f or SGP

Apr 19 92'
I .CF.4. EF i
Apr. 1992/
l .CF :4 EF

Apr 1S92/
-IB-
June 1S92/
I.EF&CF
Apr 1992/
!.CF:4EF
Apr 1992/
I.CF;4EF

Comes, w£h |
10^m tower

None \

Wore

platform

None I

SO w. solar »r
AC i f
gO SM, SPter ^
AC 1»
20 W, sslar IBT
AC M

50 W, §olar or
AC I f
10 W, 5Plar ©r
AC 51
§9 w , solar ©r
AC at

Commercial version ®\ PAM-like
station.
Five additional Sygtams ta toe
installed in 1992.

Installed fin ililled areas.
Flevinjj System tor comparing to
flu* stations.
Powar needed for vent and
thermal control.
Max. ipower is for thermal control
in cold weather.

*Abbroviatians: AF a Auxiliary Facikif, 8F s Boundary Facility. CF * Central Fsoit^, and §F » Ejsendefl
"Deployment locations depend on avaiatiSty of NOAH RAM I! stauons an<J on cporatwnsJ r e s ^ e t s
cEwact location ol deployments depends on needs of experiments
aIncludes ona for coniral facility ami. as appipmis. instrument for boundary facility locations



Tentative List of Trailers for CART Site

(All shelters include at least 15 A, L15 V AC, tor heating and cooling,)

Centra! Facility

One shelter, special acquisition, for 2 AERIs, other high-resotoion infrared interferometers,
cettemeter
Located mm center of Central Ptt«i!IUy« mm amsy of radiometers
7 ft * 40 ft semi-trailer
Special openings in root" for all systems
At least 60 A, maybe tOO A. US V AC

One shelter, special acquisition, for aerosol observations, housing rtephelometer. panicle size
sensor, filter,; ozone sensor, etc.
Exact location not specified, probably near-tkhm tower
8 ft ,K iC> ft trailer or container
Piping to* outside to collect samples
5QA,tt5VAC

One shelter, special acquisition, for electronics for the profiter-RASSs
Within fence near Sfl-MHz and 915-MHz radar wind proftter-RASSs
8 ft K 10 ft trailer
Conduits for cables
50 A. 115 VAC

One shelter, comes with balloon-borne sounding system, for balloon-borne sounding system On
fenced area>
8ft x 12 ft trailer
Special opening in roof for balloon release
5ft A. 115 VAC

One shelter, special acquisition, dock and storage area On fenced area)
25 ft * 30 ft storage and 5 ft x 30 ft dock
50A. H5VAC

One shelter, special acquisition, for calibration facility for nuHometric observations On fenced area)
to x 60 ft mobile home
Needs optics tab, data acquisition room, work area, and a special stand, outside and perhaps above
the shelter, for radiometric sensor comparisons
60 A. It5 VAC

B-I4



One shelter, special acquisition, for r̂ fice-, laboratory area, control area (in fenced area)
tO ft x 60 ft mobile home
60 A. US VAC

Otner future possibilities, include separate shelters for Raman Hdar, scanning Hdar, scanning radar,
each a serai of about 7 ft x 40 ft, each with 30-60 A, 115 V AC,

Boundary Facility (at each of six)

Requirements for shelters depends, on instruments, located a! boundary facilities.

Probably one shelter (.1 ft K 40 ft semi-trailer}) is. reqyked with a hate in its, roof to house M AER!,
p, office area; 50 A, OS V AC is, needed

Small shelter is, required for electronics, for wind pr£tftter<RASSs if ARM needs to acquire such for

the boundajy facilities, (as at the central faeiUty %

Shelter is needed foe batkwn>bome suunding system (as, at the central facility).

Storage shelter, 10 ft n to ft. is. needed.
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Appendix C
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Appendix C

Descriptions of ARNi^related Equipment and Instruments

This appendix gives a brief description of ea^h of the instruments, proposed for use by the
ARM Program 'At the southern Great Plains CART location. Because of the interest in the ARM
Program in data throughout the troposphere (depth 12-15 km), much of ihe instrumentation
involves remote probing. Other, direct measurement sensors wilt be mounted on small towers-
Remote sensing systems may be classified: as active or passive. Active systems illuminate the
object of study with their own supplied energy, whereas, passive systems sense naturally occurring
(emitted, thermal or reflected solar) radiation, A passive system is inappropriate at wavelengths at
which, insignificant amounts of radiation occur naturally. An active system may not be technically
feasible if too much power must be radiated in order tt* obtain a measurable reflected signal

a t 915-Mtte Radar Wind Profiler and RASS Systems

The SH5-MHz wind profiler system is a continuously operating radar that emits an
microwave signal at 915-MHz. The Doppfer shift tin the reflected signal frequency is measured as
a function of altitude. The amount of shift can be used to determine a profile of wind speed and
direction. Although this radar is designed ta transmit the signal vertically, side lobes are emitted
horizontally. However, these side lobes are mitigated: easily by a simple fence that encompasses
the radar antenna, and they do not pose safety problems for personnel. Operated in conjunction
with the microwave radar, it RASS provides further meteorological inlMrmation. The vertically
pointing RASS (up to three transmitters/receivers that operate simultaneously) emits sound pulses
in the range of 15OO-2OO0 Hz for 5-6 min 30 at 60 mtn. The sound pulses can be tracked by the
radar and analyzed to determine virtual temperature as a function of height. In a moist atmosphere,
the virtual temperature is the temperature of dry air having the same density and pressure as the
moist air. An independent profile of temperature tike that from balloon-borne systems allows, in
principle, the amount of moisture (a critical parameter tt> be measured in the ARM Program) in the
atmosphere to be determined as a function of height. The RASS also produces horizontal side
lobes; these are mitigated ta non*annoying noise levels by sound baffles and distance criteria in
siting. Because both the microwave signal and the sound pulses are significantly attenuated in the
lower atmosphere, this radar and the RASS system is used to investigate wind speed, wind
direction, and virtual temperature only from about 100 m above the surface to heichts of about
1-2 km.

C.2 The SQ-MHi Mn4 Pfoilter and RASS Systems

The 50-MHz wind profiler and RASS system is similar in concept to the 915-MHz and
RASS radar system, except that the microwave signal is 50-MHz, and the sound pulses are at
50-100 Hz. However, this microwave signal and the sound pulses (up to three transmitters) are
less attenuated in the lower atmosphere and are used to investigate wind speed, wind direction, and
virtual temperature through the entire atmosphere depth of 12-15 km. However, because of the



longer pulse wavelengths, the signals are not resolvable much below 2 km. Furthermore,, the
horizontal component of the sound pulses at the tower sound frequency Is. more difficult to
mitigate. Mitigation is usually accomplished by using more rigorous siting criteria.

©3 Balfooft-bornt Sounding System

A large heiium-fUlect balloon earner a small {55 % 147 x 90 mm), lightweight (26® grams,
with battery}- battery-operated instrument package that transmits temperature, humidity,, winti
direction, and wind speed information; as, a function of pressure altitude. The balloon carries, the
instrument package up ta about SQMP km, depending upon the baltoort size, Sirntto systems are
routinely used by the National Weather Service. The instrument package is returned safely to she
surface by parachute after the balloon bursts.

C.4 60-m Tower

Towers, are the standard platforms for continuous meteorological investigations of the
lowest WO m of the atmosphere. Standard meteorological instruments will be used to measure
wind speed and direction* temperature, humidity, pressure, downweiiing radiation Ithe sun's
radiant energy that reaches the earth's surface), and upwefling radiationi tthe sun's radiant energy
that is. reflected upward by the surface). These measurements will be made at the 25-m and fitl-m
levels.

Q.5 10-m Standard MeteoroioglcaS Measurement Tower

Standard meteorological instruments, are used to measure wind speed and direction, air and
soil temperature, humidity, pressure, and rain rate. The instruments require little power and could
be operated by solar power.

G.$ Surface Flux Station

Standard meteorological instrumentation (Bowcn ratio method) is used to determine the net
rate (fluxi over about 30-fiO mirs of the gain or toss, of temperature, moisture, and momentum at the
earth's surface. The individual instruments are mounted on a platform about 1-3 m above the
surface. These instruments require little power and can be operated by solar power. Another
method tor flux measurements, is by eddy correlation technique. Again, standard meteorological
instnimerKation b used, but the platform height for the .sensors is 3-10 m. Standard pmver is also
required.
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C.7 Passive Microwave Radiometer

The vertically pointing passive microwave radiometer passively measures the amount of
naturally occurring, thermal ty generated microwave radiation in the atmosphere at certain
wavelengths in the infrared; radiation bands corresponding to* atmospheric water.

C8 CeiSometer

Art eye-safe laser light source is, used to> transmit a RufFowbeam. pulsed light source
vertically. The eeilometer is. used tti measure heights, of ejotid bases from the lime between
transmission and reception of the reflected! light putsev This instrument is similar to that used by
the National Weather Service to determine cl'o«<j base heights, except that the mure powerful
ceilometer being considered for the ARM Program is capable of detenwming cloud base heights of
higher clouds such as cirrus (approximately I

CM WhoEe«S(ty Imaging

A vertically pointing camera takes pictures of clouds with a wide angle lens. Instead of
film, a high-density matrix of tight-sensitive cells converts pictures into electronic images that, in
conjunction with other whote-sky cameras and a computer, cart produce i
of clouds.

QAM Udar

A LIDAR (Light Detection And Ranging)) transmits a pulse of narrow-beam laser Eight
(usually infrared radiation) into the atmosphere and detects the reflection some time later. By
measuring the time delay and knowing the speed: of propagation of the light pulse, the height of the
reflecting elements can be determined Small particles f including small water droplets and ice
crystals.) in the atmosphere are efficient Hdar-feflecting eleme.;{s. These particles follow wind
motions^ therefore, some lidars can determine wind speed and directtun. S*ime lasers arc eye safe,
but others are not. The ARM Program will use both types. The mm eye-safe laser is operated in a
safe manner by using a smalt radar with a wider microwave beam than the laser beam. As any
object comes inu* the path of the microwave beam, the power is automatically shut off to the laser
tight until: the radar indicates that the object isctear Ltdars reaching to the top of the troposphere
i 10-12 km) have large power requirements.

C.11 Radar

A RADAR (RAdb Detection and Ranging) is an instrument used for the detection and
ranging of distant "objects" that reflect radio-wave energy. The frequency or time relationships
between the transmitted signal and the echo are used to determine the location of the reflecting
elements, including particles carried by wind and all forms of precipitation (rain, sleet, hail, tee
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crystals, etc). Radars can be used in. a vertical pointing mode or in a scanning mode. The
National Weather Service uses ''weather" radars thus show the location and movement of
precipitation. The ARM Program wilt employ similar radars for its studies.

G.tSt Specialized and Broadband Radiometers

A number of different types of solar radiation instruments {smk as pyranometers,
pyrgeometers, shadow-band radiometers* high-resolution; spectrometers, ere j to he used by the
hRM Program operate similarly, Incoming and outgoing solar radiation is passively deterrotneil
by measuring the amount of electrical power required to equalize the temperature of a known
source and the temperature of a blue kened iheat absorbing)! metsi strip heated by the ma
(tnwrowtg) of the reradtanee and/or Fefleettora oi the sun's energy by the surface foutgoingi
Therefore, radiometers are passive measurement instruments. Total sobr radiation is a
combination: »f direct and diffuse jHinltgnt. Diffuse sunligtii is determined by shielding the
radiometer from direct sunlight to measure the general brightness of the sky. Broadband
radiornetecs integrate solar radiation over many w«vefengfc, Specialized' rudkfmaeefs kn̂ k at s*»lar
radiation through very narrow ranges of wavelengths that are tmiwnaru \n the determination of the
effect of water vapor (humidity} on total solar radiation.

C,I3 Air Pollwliori Instrumentation

Various instruments, measure panicles <i integrating nephehnnciers. Mpttcul panicle
analyzers, etc.) and gases (ozone, *;arbt»n dttmide, etc.) by drawing outside air roto the ins'tiunient
tor wottection und/or analysis.
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Oklahoma Historical Society
STATE HISTORIC PRESERVATION OFFICE
621N, RQ@iNSQN, SUFIE 375 • OKLAHOMA CETY. OK 73102 • (4051 521-6249

1991

Re, Jack Pf ings ton
~Assessment Division

Illinois
•p|jLe :|0i27-«9gr Sept. of Energy ARK Psrafraffl? Sa r f l e ld & Grant
counties,,, fclh

s. pfingsfconi

tsav© Eeceived ami reviewed tlie doa«,vnientationi
referenced

Sxanination of historic ffessurce files An this effiiee finds no prep-
•eti«* tfecuaeRfc^d within the project wrea that meet the criteria fer
listing on the National Register of Historic Places. Our research
indicates that there is little likelihood such historic properties
will occur.

In addition to review by this office, a review focusing on prehistoric
resources by the Oklahoma Arciteolegical Survey is required for deter-
mining the presence ag Rational Register (pality prehistoric sites.
Documentation on any historic archaeological site discovered in the
course of archaeological surveys, should he submitted to the state
Historic Fressitrvation Office for review. This is an integral part of

Section iQS process.

Should the Oklahoma techeological survey conclude that there are r,o
prehistoric archaaologieal sites of National Register quality* Ka&
should no historic site have been discovered in the precsss cf survey,
the state Historic Preservation Office finds no properties eligible for
tha national Register of Kistorie Places within the referenced projiest
boundaries..

Should further correspondence pertaining to this project be necessary,
the afcovs underlined file nu®fa®r must be referenced. If you have any
questions, please contact Kr. Marshall Gettys, Historical Archaeeie«
i t at 40S/521-S249. fhank you.

Sinearely*

Mslvsna Keisch
Deputy State Historic
PrsservafeioR Officer
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_ 'Tfk
University ofOktahotm
QKUHQH* ARCHEQUQQICAt SURVEY
i30t! Nivttort Oriv*

1S9I

5?00 South Caaa Aveaue

Atmospheric RadiatlGG tteasuwmeBt CMft!l Progcsi, proposed boundary facility
and rftvisei aleeeuate loc^ttsa fee c«8tE8t faeiltty; Geanis, Okomlgee.

aad Woodwaei CauotJe*,

Tte aftcve eeSeeeaeed psoject has ba«a icevSewed fey the CassuaUjr AsRlstanee
staff o£ eftls agwcy to Identify potontfal af«ss that aay cotteala peehiseselc os
hiatocic aiGhaeoiogical satestala, Tfte loeaeios of youe peojecfe has besa
csrosa-c&ecteect wtth the stats sice files coataimiag appcoxioately 13,000
aEchaeqiQgtcal attea which ace cutteatly Eecocded foe the State of Okiahama. No
pcehlstoete as historic sites ace eecocded to oc neae youc pcojece atea. FOE aost
of the quaceec secetoas ?ou asked us to cevleM, thece is l i t t l e likelihood for
accftaeologtcal attes to- occat, and a© acchaeological woefe is rcconasended at this

For Bouisdacy Peetitty ^2^ scehaeolegfcal survey before construction may be
saeyj dependiog ov% the locatloaCsJ chosaa far caastsuctioii (see eaclosed copy
Cetaac 7.S quadcajisle map). Tht enclosed table suaoaeises the locatioss

tavls«ad gad

I have enclosed a list of contract acchaeologists who can do the field sucvey ££
necessary. Please call us if there ses aay qaestians.

This envtcoaoaatal ceview and evaluattoa is petfocaed ia order to locate, record,
aad pcesaeve 0klahs®al's ^.historic and historic cultural heritage io cot'peratioa
wtth the State Historic Preservattoa Office, Qklahooa Historical Society. Tnsnk yo«
for youc coopecation.

Siseecely,

Frincie G e t t y s l i Robert tr*Beook§
Staff Acehasologlsfc <* State Archaeologist

cc: SHPO

table
map
list of coatractocs
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University of Oklahoma

a N
Nermiff,,

9

» t9St

Jack

9700 Ssutfe Cast
Iltinots SS43S

R«4ts6l«a Keasucatsent fgogeais, pespoiei bcuadary Itctltcy
Sect£ora tlf T 4 K, 1 S Uj MsCtafti C

Ret

Baas tte.

Ws hav* ciaaipltted tha fi,*id eusv^y fos the ps$Jecc ce{eceoc«<!
msttsisit w*c« £suad> snd no hiitetle fe*t;ue«i3 Mill be distucbed by the

f g canatcuctioti (sithough thz exlstlnj facmstesd la olS ensugh to be
contidereti A historic s i t* ) t So fucthsr accbaeoloalcsl wo-k Is cecaciaeflded for the
).-idg<£ ia th^ cen.t?.c of the north half, S«ctloa 2 1 / 1£ your land tist plans
changa and t£ ie b««ata*s ascessaty ta dlatusb the land cloeec ts the stsesss (
ia eranj* on the map sent with cur* I t t t se dated Navaabte 19, i39I), plt*sc l*c us
fcaow tht «xact iocacleti aed we wttl fiectde t t that time whethec enidltlosai ftcld

is

It »E« any qu43ttofi,5, plesse ca l l us . Thank you foe youc coopctsttosi ar,d

Oettys /}

cut SHBO

t
SoSest h, Eesa?,5
State Acchatalogtsc
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KANSAS STATE HISTORICAL SOCIETY
HISTORIC PRESERVATION

Center foe Historical Research
120 West Tenth * Topsfa, Kansas

DEPARTMENT

NQW«mbdr t?,. 1991

Jacfc Pfiogstoa
Social and Natural Resources Section*
Argonne National; Laboratory
97QQ; South Cms Avenue

Re: Atmospheric Radiatiea Measurement Fcoparn
Boundary Site locations in Kansas

Deaf Mr. Ffingston:

teviev* o£ the tlwee propessd bouadaty facility tacalfeia, and tfeek alwenatw, tocated its Kiowa,
Marion, and Montgomery- wun«ies has, been completed. Thece sis QO properties ttsted ea the J^attanal
Register o£ Historic Ptaces, ftoe any oatoricaf or atrcbeafagfeat jfte* Kited fa ihs «ate Fciveatoty to«3tcsl
witfeitt any of the proposed bousifasY facilities, or their alternates. Ail potential boundary facility EoeattoM,
except for proposed Boundary Facili^ #2 ire Marios County, are En areas of taw potential for discovering
the surface indications, of prehistoric atcheatojicat sites and no archeotogieat survey jftaatil be Qeeded,
Vm lower elevations- of the SW VA Ssctioa I4S T2QS. KlE s t a g Rocky Creek have sever t-^cji surveyed
biitt based upon aa analysis of recortteii ptenistceic sites in she region, it appears there fs a poteniul for
prehistoric archeotogfeal sites to be located there. We wisfe to tevfew the specific locatioa of the boundary
facility within the one-quacter section, if this location is chosen.

It yqu have questions or need additional information, please contact Mr. Martin Stein at 913 296-5294.

Sincerely youts,

Ramon Powers
State Historic Preservation Officer

Richard Pankratr, Director
Historic Peasefvatios Department
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KANSAS STATE HISTORICAL SOCIETY
HISTORIC PRESERVATION DEPARTMENT
Center for Historical Research
US West T*a& * Topekar, Kansas

• 913-296-7080 • FAX 913*Z96*W$

lack g
SQCM aad Natural Resources. Section
AfgoBQS National: tabotatory
97(J(J South Casa Aveaue

Atnwspherie RadiaEiaa Measussmeot Program
- Site Locations ia Kansas

Dear Mr. Pfingstoa:

Staff review of the three proposed boundary facility locations, and theur alternates, located in I
Marion,, and Montgomery cqua.ies has feeeo completed. There are n<j properties listed on the i
Register of Historic Places, aor aay historical or archeotQgfcil sites listed ia the state inventory tooted
within- aay- of the proposed boundary facilities or their alternates. All potential boundary "
except fgf proposed. Boundary Facility #2 in Marios County, are is areas ef tow poteattal for >
the surface iadicatioos of prehistoric atcBeofa^icat sites and no stcheofagtcal suivey should be i
The tower elevations at the SW 1/4,, Section R TZQSi RlE atoag Stony Brook have never feeea surveyed,
but* based upon as analysis of recorded prehistoric sites ia the region,, it appears there f j a potential for
prehistoric areheotagical sites to be located there. 11 the facility h located above 1450 feet MSL no
archeotogtcat suwey will be seeded. If constructioa takes place below the 1450 foot eoataur line, we
recoaimead aa arcaeotogica! survey be dooe. We understand construction of the factlicy will lake place ma
the higher ground and we have no objecttoo to that

IE you have questions, or need additional! information, please cuatact Mr. Martin Steia at 913 296*5294.

Sincerely yours,

Rasion Powers
State Historic Preservation QEGcer

Riehaid P"aakrab» Dif eetor - /
HtJtofte Presefvatioa Depaf taieot

RP/ms

D-?



TAX£

United States Department of the Interior ggg
FISH AND WILDLIFE SERVICE

Kansas S&ate Office
$1S RqtBton, Suit? E

o,, Kansas 663Q2

October 23. 1991

lack Pflngston
Environmental Assassrnecu and
Sciences Division
Argonne National Laboratory
9700 South Cass. Avenue
Argonne, Illinois 6G439

Dear Mr. Pfingston:

This is in response to your October 15, 1991 letter requesting threatened and endangered
species information relative to your proposed Atmospheric Radiation Measurement Stations
in Kansas and Oklahoma. The following iitfonnatiun is provided for yowr consideration.

In accordance with Section 7(c) of the Endangered Species Act (16 U.S.C. 1531 et seq.), w
have determined that the following federally listed species may occur in the projesi area:
piping plover (Charadrius rnetodasTL least tern (Sterna agjjilistMEB). b&&p
leucocephafusL peregrine falcon (Fatco peregrines'), whooping crane (SUES 3.pencanal.
black-footed ferret (MMgfe QiSQQSS). Neosho madtom fPfotttros ptactdus>. pallid sturgeon
(Scaphtrhynchus atbus>. Mead's milkweed fAsetepfcs meadiH. and western prairie fringed
orchid (P-latattthggj gfaggtat^). Cheyenne Bottoms Wildlife Area in Barton County, and
Quivira National Wildlife Refuge in Stafford County are federally-designated critical habitat
for the whooping crane. If the project may affect listed species, the Department of Energy
should initiate formal Section 7 consultation with this office. If there will be no effect, or if
the Fish and Wildlife Service concurs in writing there will be beneficial effects, further
consultation is not necessary. I am enclosing habitat and locational information for all
federally listed and proposed species in Kansas, which should prove useful in an assessment
of the potential for impacts.

I am also enclosing a list of the category I and 2 candidate species which may occur in u;e
project area. Category I species are those for which sufficient information exists to support
a listing. Category 2 species are those for which the Service is seeking additional
information in order to determine their biological status, to facilitate any decisions regarding
their potential for listing. Candidate species have no legal protection under the Endangered
Species Act; however, the Service is concerned for their conservation due to their uncertain

D-8



Pfirtgstort Page 2 .

status. The extent to which certain; candidate species may be impacted by this project will
depend upon, final, site selection.

Please he apprised of the potential application; of the Migratory Bird Treaty Act of 1918
(MBTAJ, as amended:, 16 U.S.C. TO3 el seq, mi the Bald Eagle Protection! act of 1940
(BEPA) as amended, 16 U.S..C. €€S el secj,, to yo«r prefect The M1TA cfaes no! require
intern to be proven and does, not allow for "take," except gs permitted by regulations;. . . it
shall be unlawful at any time, by any means or in my manner, t o . . . take, capture, kill,
attempt fa take* capture, or kill,, possess , •• - ©y njigratory bird, any part, nest, or eggs of
any swch. bird . , . ' " Tht BiPA prohibits taowfogly taking,, or taMng with wanton disregard
for the consequences of m actwity, any bdi or golden eagles or their body parts, nests, or
eggs, which includes collection!, rootestaiton, disturbance, Of telling; activities, Pfease eontaet
this office if yea have any questions.

We further recommend that all construction areas be surveyed; £m the presences of marshes,
five? ftocdptatfis, and- other wetland hafeteE types. If impacts to these ajcas are expected, a
permit may he requited from the U.S. Army Coips of Engineers. If a permit is required,
the Service would review the applications and provide recommendations.

Thank you for this opportunity to provide input on your proposal.

Sincerely,

William H. Gill
State Supervisor

Enclosures
cc: FWS/FWE, Denver, Co (Section 1 Coordinator)

KDWP, Pratt, KS (Environmental Services)

D-9



TAKE

United States Department of the Interior »gj«
FISH AND WILDLIFE SERVICE

Kansas State QfHee
315 Roustop, Suite E

Manhattan, Kansas 66502

November 25,1991

Jack Pfmgston
Environmental Assessment and
Information Sciences Division
Argonne National Laboratory
mm South Cass Avenue
Argonne, Illinois 60439

Mf.

This is in response to your November lt 1991 letter and November 22,1991 facsimile
transmission to Dan Muthena of this office, regarding the proposed Atmospheric Radiation
Measurement Program in Kansas and Oklahoma. The following threatened and endangered
species information is provided relative to your alternative project sites in southern Kansas.

It appears from the site descriptions you provided that all alternatives occur in upland areas,
with no- stream or river impacts. From this we would concur that there is probably little
potential for impact to any federally-listed species from any of the sites you indicated in
Marion or Montgomery County. This is also dependent upon these being no impacts to any
marshes or other wetland habitats, or any areas of native tallgrass prairie. These two
counties each may contain populations of the prairie mole cricket, occupying native prairie
sites. This insect previously had been proposed for federal listing, but recent field surveys
have led to this proposal being withdrawn. However, it is still a candidate species for which
the Service is concerned due to population declines.

In Kiowa County, any wetlands may possibly provide temporary stopover habitat for the
whooping crane. If rangetand containing at least 80 acres of prairie dog towns is to be
impacted, this would require a blaek-footed ferret survey prior to any construction. If
cropland is the only land use to be affected, we would not anticipate any adverse effects to
any listed species.

Other category 2 candidate species which may occur in either grassland or woodland in these
three counties include the eastern spotted skunk, ferruginous hawk, loggerhead shrike,
Henslow's sparrow, Baird's sparrow, Texas homed lizard, regal fricillary butterfly, earleaf
foxglove, and hairy false mallow. While candidate species have no legal protection under
the Endangered Species Act, the Service is concerned for their conservation due to their
uncertain population status.

IMO



Jack Pfingstoa Page 2

If you. have additional questions, please do- not hesitate to contact our office again. Thank
you for providing us. this, opportunity to comment on your proposed project,

Sincerely,,

William H. Gill
Sate

OWMAVKG/dwm
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United States Department of the Interior
FISK AND WILDLIFE SERVICE

Ecotogtcat Services
S2&S, Houston, Sttfee A
Tulsa, GMaftonra 74127

, 1991

Ms. Jack
Environmental Assessment and

Sciences

57(30 South Cass Avenue
Illinois 6043S

Pea? By. pfingstoa:

This letter is in response Co your letter of Sovesfeer 12, 1991. sfii tax ©i
November 19, 1991, irt which you sdifised us of the specific sites and alternates
selected in Oklahoma for the Atmospheric Radiation Measurement (ARH) F

facility and Ssoundacy sites.

Although several Fe4e?all^ listed tftceatenei aai e&<tag@re& species are
t<j occur in the specified caunties {Graat, 0kau3i«e&# KcClaiae and Wood«ar(iJ, we
do not aneicipate that this project will affect these species. Hie prairie mole
cricket l6tg^TloA8l5a_maig.gJ, ctiersfttl̂  proposed to be listed ss thceatefsed, has
bean, docuieated in. KcClain and Okamlge* coaisties. Bowt^er, we ha«e recoooenfied
that the proposed rule to list the species as threatened be KithdFawts. Th*
withdrawal has been seat to Washinstea and publication its the Federal Bsgrister
is ijusineat. Site surveys for this species will not be required.

The quarter sactioas containing the proposed sit© and two alternative sites
selected for the Central Facility do not hawe any veelaads of concern.

The quarter sections selected for Proposed Boundary Facility 11 {Ofeamlgee County?
and alternative S2 have wstlands of concern CRsh Cseek and Coach-arty CeeefcS.
Alternative sites #1 and IS do not have any wetlands of concern. l$e® enclosed
National Wetlands Inventory naps.)1

All quarter sections selected, far proposed site locatiss sad both altercates,
for Proposed Bstmdaey Facility 12 {ftc€laiss County) have wetlands of conesrs (Finn

of the quarter sections selected for Boundaey Facility 13 (Woodward CountyJ
have wetlands of concern.

In accordance with Executive Orders 11399 (Protection of Wetlands) and 11933
(Protection of FloodplainsJ, «e recoomenis impacts to wetlands and stream areas
(floodplainl be avoided by locating facilities in uplands sites. If work in

EM2



is unavoidable,, we zecammmi the following procedures be
60 E§4uat istgaats and pfOtect Efesse s i t e s ;

X. Wetland hydrology should not be altered fey drawing, 4re3giRg«
cgnstpvtctian. of dikes or i.-w

2. Beavjf tcpjipsgiit should: fee feept aitt at a l l wetland areas .

3 . VsgttsfciQis aleacinf sftoitJd I t feept 6Q a oiRimust, RO-E only adijiSettit to
bvtt eSsewfttre m well* Excessive elesrijja of vsget§|ta» will

its erosion at EFQisttt aeta*. «ad stdtmeftSattgti i s SFta seflsnis

Joss o-f we-tl^uiJs will r e t i r e pcepef ittitt^setgn. This i&m& <s
b& gufthsf evaluatect when ma?t apestfic irofopostiott i s available en

Wa 4Q, nat h*«e- geiitfal l i s t s of plsnsta,. animal3,: e t c . If eswratty. ft l i s t ©f
et€s?€asts fof s a u c e s of iafermationi o» these topics t s ftRclase*. % eopy of
th» EUif sw.4 R«hhell papet la eiwlaaei as i t mifhs t« ^tffieiflt fee you

This is tlit classical <wd fsfictusrjitly ci teJ s®i<ssmQ® lor
for Oklahoma.

If ygit hare any <?ues,feioas« contact Karoles- Owens at 9H8/5S1-T4S3.

Stephais tf.
^ Field Supervisor

Enclosures

LKOtic
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

KANSAS STATE OFFICE
315 HOUSTON, SUITE E

MANHATTAN. KANSAS 66502
91^539- J471

December 23. 1994

Mr-. Tony PdicasttQ
Arggnne National Laboratory
9700 South Cte» Avenue
Argonne,, Illinois 60439

Dear Mr. Poltcastro:

This is. in response t» your recent telephone conversations with Dam Mutlnem of this office,
and your December 9 facsimile transmission of data regarding the Radio Acoustic Sounder
System (BASS) which ia a part of your overall proposed weather monitoring stations tro
Kansas an4 Oklahoma. The information you provided presented an evaluation of the
potential effects of the RASS on migratory bU'ds. and requested our review and analysts.

k is the opinion of this office that there is> insufficient information available to adequately
assess the potential for noise-related impacts on migratory birds or other wildlife species.
Page 9 of thff information you sent indicated the lack of literature on the effects of sound on
birds. Based on this,, your information; stated that anticipated effects cannot be quantified at
this- time. The information: you provided cited potential effects of Eowd noises on migratory
birds* based on aircraft flyover studies and inferences from migratory behavior. Such
possible: effects you proposed included disorientatiort to migrating birds, attraction to the
locations of towers or guy wires, and disturbance: to breeding birds ts the extent they may
abandon breeding areas. We agree that all of these may or may not occur, and there may be
others as wett. Some or all thess possible effects may come under the jurisdiction of the
taking provisions of the Migratory Bird Treaty Act it6 U.S.C., 103 et seq.).

Based on the uncertainty of hew yeuf proposed project may/ affect migratory birds, we are
unable to cencu? with the determination that impacts are "expected to be negligible"'. There
must first be a more thorough evaluation of possible effects. If data are not available from
other similar projects,, consideration should be given (o designing 3 study to simulate
anticipated conditions and monitor the resulting effects on migratory birds. The other
alternative is to proceed with the project and risk a taking violation of the Migratory Bird
Treaty Act.

D-t4



PoUcastra

Enclosed with this tetter is a Hating of the threatened, endangered,, and category 2 candidate
bird spscies witch may occur in- the three CQtjntfc* pigpased to receive RASS facilities.
While theft m% mmy species of migratory bifi mt imMsd m this list, It will give you an
«tea of w tee to start in an, equation of impacts. If you havt acfetifis?©! qwestions, t
continue to dicect them to Qro Mulhera, Ttiaitt yoa fo? puf

Enctoaure

ec: FWS/FWEt Denver,, CO (Section'
FWS/FW1, Grand Island, ME (Field Supervisor)
FWS/FWE, Tiflsa, OK (Field Supctviut)
FWS/LE. Lcneaa, KS (Special ̂ %g«n{>
KDWP, Pratt, KS (Edvitonmentai Satvtecs)

pWM/WKG/dwro
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Oklahoma
Natural Heritage Inventory
QKtAHQMA aiQWCICSfe SBRVglr
2001; Priasiijt Awsnuti- Building SQ5
Norman. QWafium* 730>9M15-t3
{.4Q5J- 335^-385
FAX: (:W§): 32^7702

Deaf Sir/Madam;

This letter is m response to your reqysst for information on possible endsmgeted species
Qf other dements of biological significance at the ske($) indicated in p u r request
of / / - / f / g /

Tae Oklahoma Natuiai Heritage Inventory maintains a database on the staius and locaiion
of rare species and signiacaat ecotogicat communities in Oklahoma- We have reviewed
the information currently in the Heritage Inventory database and found no records of tare
specks Qf significant camrnumties on or in the vidmejf of she site. Please realize that the
Natural Heritage inventory has aot conducted Setd surveys of that specific site. One or
more EeUI surveys of the area woatd be required to evaluate the specific site in detail

The Heritage Inventory database is the most current comprehensive one available on the
rare biota of Oklahoma. However, such a database is only as complete as the information
that has been collected. For this reason, we cannot state for certain whether or not a giv^n
site, harbors rare species or significant communities. We suggest you also contact the
Environmental Division of the Oktahonra Department of Wildlife Conservation, as they
may have site specific information of which we are unaware.

If we can be of any farther assistance to you, please let me knaw.

Sincerely,

Ian H. Butler
Data Coordinator

D-16



Grant County Commissioners
Room 104 Caustbouse

Phone 405-395-2214
M-idlatd. Oklahoma 13759

T*4 C Kaow
DISIPCT % Commissionat Etecember 2» 1 9 9 1
Shop Phone 405-594- 2925.

D ? C
Shop Rlwn? 405-3

, Sh«ffi?

Shop
Csfot Biggs,

Jack Ffingston
teggnne National
97QQ South Cass. Ave.
Swttdtng 900!

60419

In reference to Section 35, Township 25 North, 3 W.I.M.
and Sectioa 2&t Township 25 North, 3 W.i.K. There are no
land «se restrictions on record in Grant County that would
affect the above listed properties.

BOARD OF CQUOTY 03-MISSIQCERS
Grant County, OWLahcna

Ted; Cy Moore, Vice

Henry/Serline, Member
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soas»T s, turn, JR.

aiu, ssenssr

8, a, JOHNSPN-

CQNPOI*

PAT8ICIA P. SATO

HARVEY Ave, p.o. sox tso
CCTV. OKMHQMA 73Wt

AnfehQR.y J
Assessment

Argerute*

Dear Or. 'ipolicastro:

The floodplain inforntation requested Is enclosed. Some areas
requested have never been mapped. The U.S. Army Corps of Engineers
may have some d^ta on these other areas. If necessary please call
Mr. Joe ROTortdin-i in T^lsa at C918) 5S1-7396. If there are any
questions,, please contact Mr. Ken Morris of the Board's Engineering
Division at C*05> 231-2533.

Sincerely,

Harold L. Springer* P.E.
chief, Engineering Division

Enclosures

Telephone (40SJ 231-2500 • T*t#tu (-10S) 231-2600
D-I8



D STATES SOIL. OEMULGEE FIELD OFFICE
OF CQJISBRVATIQH! 719 EAST STH STREET

SERVICE OKMULGEE. OKLAHOMA 74447

Subject: Resource ^talfsis Bates Wavewb^f 21,
SM 1/4 S^ctioa lt TtSil, U S E
SI 1/4 Section 26 T155M, R14E
SI 1/4 Section 35. T16M, R14-E
RE 1/4 S@Ctio.rt 3, 'StSM, R14E

TO: Mr. Anthony J, Polocastro
Jack Pfingston

Illinois §§€39

J folscast?© and Mr.

Eft^lcsed are two E»apa of the above legal descriptions.
Ttvr soilst maps which are delineated with solid and dashed
lines, depict the rosier soil series in this area. There is
currently m> active farming in these areas. The "Vg"
V d i i soil series is a prime farmland soil type, it is

only in SE 1/4 of Section 35, T16N, R14S. Your
propsaed project will not have a detrimental impact on the
soil resources in thsss described areas.

The SCS wetland maps indicate no wetland or hydric
soils in any of the described areas. The USOI Fish and
Wildlife Service national Wetland Inventory maps indicate a
palustrine ecological system, forested wetland in the "Bu"
Broken Alluvial soil type in section 35 T1SB, R14E. This
area does not meet the past or the current wetland
definition. 1 can ascertain no long terns detrimsnt.il impact
to any soil resources on the described areas. Soil
disturbance or loss due to any construction can bs nanagsed
effectively with simple erosion contnal techniques. If you
need further information on this su^jeqt, please 1st me
know.

Patrick Xj^Jtdgas^, CPESC
District Conservationist
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United States
Dipartm«nt of
A i l t

Sail
Can
Service

Field Office
2411 Williaas Ave.
Woodward, OK 73801

November 27, 199!

Dr,
i Assessment & I

National
9700 Saueh Cass

e, I l l ino i s 60439 RE: 3J-.29-2Q, Mk 32-29-20,
33-2O"2Qi» Woodward Co«ney

jg maps 4nct floocjplatn maps have been eheeke<i go all
Jccations in Woodward County and1 none of the® have

or ase in 4 flocdplain.

District Conservationist:

t h * Soil CaiiMntlleit S*nlc»

Unl(*l S t l i t * Otfl*rtm*rtt Ol Aqrifiulluf*
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United States
Oaparfmsnt a?.
Agriculture

Sail
Conservation
S3 evict

Medford F*eld Office
Route I Box 234
Hertford, GK. 73759

November 27, 1991

Or, Anthony J> PWeastra
Argonne National Laboratory
97QO South Cass Avenue
Argonne* Illinoi's. 60*39

Dear Dr. PoKcsstro:

Ibis information: is. provided to y a w request of a letter
Navemfeer 2©, 199H destHtig same data on three tracts of land
located tn Sraret Ccmnty» Qklahoma. The follewlng tracts ire des-
cribed as:

SW/4 Section 35-T25N-R3U
M£/« Section; 35-T25K-R3W
SE/4 Sectfact ZS-TZ5H-R3M

I have completed a study of the USOA Soil Conservation Service
and the US Fish & Wildlife maps concern*tip identified wetlands on
the above mentioned tracts, the maps indicate the otniy areas
of impounded water on these tracts are man made ponds and are not
subject t<J the wetland provisions. There are no true identified
wetlands on: these tracts*

Irt addition, none of these tracts are located in a flood plain
area.

If you need any further informationf
office.

Sincerely*

feel free to contact our

stHct Conservationist

A tfTr>* Saii Canst pijlien 3«rvic«
i* tft ij*riey vt in*



UnlM«ttw
D t o l i 9° .COMfftttian

3«vfc» Woodward, Oil 73801

6, 1991

B?* Aatften-y J .
Mmumm, &

Scitact*
§ntvt: KatiQ

9700 Soueh Cass
6403?

saps sw£ f iooi f lato maps

««:

«?# in s

32=20-20;
33-20-2©,

cfwekcd on a l l
none of eftess have v

Th* 85% Stceion 33-20-2® «tt$ the N>$s Ssctlen 32-20-20 do not cental?*
any prlnifc f*Eal*n<i* Hewitt* th« S% ©f Sectiats 33-20-20 do«s

prim«

Sincerely*

District;

i IH*-M*Ut/1Sl*
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DEPARTMEHT OF THE ARMY
TULSA DISTRICT, CORPS OF ENGINEERS

POST OFFICE BOX SI
TULSA, OKLAHOMA 7«2t-QG6t

29, 1992

Division
Planning Branch

y J. Falieastr©, Pft.B1.
Environmental Aaseaament and

Information Sciences Division
Argonae National Laboratory
S700 South Cass Avenue
Argonne, IL

Dear Dr. Poiicastro:

This is in further response to your November m, 1991, letter
and our December 13, 1591, response concerning floodplain and
wetland designations for several sections in Grant, Mcclain,
Okmulgee, and Woodward Counties in Oklahoma and Kiowa, Karion, and
Montgomery Counties in Kansas. An official receipt will be
forwarded to you upon receipt of your $75.@G check.

The following table indicates the type of information available
for each requested county. If official Federal Emergency
Management Agency Flood Insurance Hate Maps do not exist, USGS
flood prone area maps were consulted. Whore information is
available, copies of the maps with areas indicated have been
supplied.

If you have any further questions, please contact
Mr. oroe Remondini at £3is| 581-7896.

Sincerely,

ivtd StQGle, P.E.
Chief, Planning Division

D-23-



UUWJ1 uftwifwntst CgnaarvaNoff
Soil 7SQ-. South Broadway

February

Hr, J a k g
l and trcf?Q™.ittarfc Scten.cei

Argane NattarrsT; laboratory
9705 Swtft Cass. Avenue
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to anoti the prtme farmlaitrfs, $ Farmland CQweFsiQni impact Ratling (Fsm
ABWOSJ t$ requitrecf for the specific Sites..

Con-sttt8P»ttorts shouW be made far the numerous coiweFvattom practices
and the »tl<JTitfe hibttat existing' tn this airsa-. In excavated! si tes ,
QadtFttl jhaulif bt ftmnly pscksdî  We stpongljf encourage ^en to warfe
with the Soft Coftsefvattai* Servfc* efffet te Sf̂ rton antf ftontgoinery

t j , far any assistance ttaadsci with mocttflcstioft OP pestaratton of
consacvation-, ppactices due to camstrastton activities.

Please furnish these offices a detailedl map of the i totslUtion ones it
Is. instaHarf. 1h,is will' errsurt that fuUttre conservation activity will
not jaQpaifctize ^QUP tmstaTiliattoni.

lames ft. g
State CotuamtiottUt

Attachmants

cc: w/a attachments
tt. iym Glfesortt ftps* Conssrvat^Qnlst, SCS? £mporta, KS
G y ShutePt CHtpkt Conservatknfst,. SCS, Mar ton, KS

i Cushsnheey, Qtstrlct Conservationist, SCS,
tndeaendence, KS

D-24



Appendix E

Evaluation of Nofse impacts of the 50-MHz and
Proflter/RASSs

E-t



E-2



Appendix E

Evaluation of Noise Impacts of the 5Q*MHz and 915-MHz
Protiter/RASSs

E4 tniroctuetion

This appendix summarizes, the methodology used t© determine the potential impacts; on
people from noise created by the baffled Sffi'MHz, the unbalfled SGMMHz and the 9~I5'MHz
pTotfUer/RASS's. proposed for installation! at the central facility and at some w all of the sis,
boundary facilities. The potential noise impact of a 405-MHz pcofiter/RASS, simitar m «ne
operated by N0AA at one of its, profiler facilities, was, als» investigated,

tn, order to clarify this appendix and Sections, 2.4 and 3.4 of the text, a few of the terms and
conventions that are used shaft be discussed A given frequency hand refers tit the t'ftrresptmtiing
t/3-octave band of frequency (i.e. alt references, to the lOQ-Hz frequency ba«il will be taken to be
the t/3-ocmve tend of frequencies for which IWif-Hz is the center iretpiencyl l i e term .ttmml
pressure- kml (in units of energy/tea) refers t& the level of akbome ooisc heard away ft«»m a
source,, measured with a reference pressure: of 20 mtcropascaJs. The term stmmt power level refers
to the acoustic power (in units of energy) wf the source, measured with a rcfceente pwwer t*tf
t picowatt. FtnaUy. all sound pressure levels are unweighted nTeasuretnents.

AH four profiler/RASSs emit tonal noise. White white noisa f noise from a combination wf
roujttipt'e frequencies such as the sounds of a waterfall or surtl wswally elicits a pleasurable w
neutral response from people (if the intensity of the noise is not two targe), tonal noise is generally
annoying tw human beings. The sound made by these proftEer/RASSs is an emitted tone that lasts
for about 5-6 min every half hour.

The foghorn-tike sound of both the battled and unbaffled 5i>-MKz prwtllee--RASSs is a
tow-frequency tone, at about 10S Hz, which is made up of a comtin«pus series of S'Seaind cycles
(during which time the noise varies slightly in frequency, centered around the ITO-Hz fretpwncy
band). The sound from the 915-MHJ: pmfifer/RASS is a high-fes|«enuy tune, centered antund the
2.000-Hz frequency band. The sound front the 405-MHz profiler/RASS is a frigh<trequcftey tone.
centered around LOO^Hz frequency band. The {wise from these proftter/RASSs diminishes with
distance, targety because of hemtspherical spreadtng and atmospheric attenuatfctn. Attenuation of
tow-frequency sounds H0t)-Kz> is much less than the attenuation «f high-frequency sounds
(t.(H)0 Hz and 2MM Hz).

The question to be answered is whether these protiter/RASSs vvowtd be annoying to the
residents of the nearby houses. Besides the intensity of the noise source, the distance between the
source and the receptor (the closest residence) ami the background ambient noise level are
important for determining the noise tevet and the potential annoyance. Therefore, a determination
roust be made as to whether the proposed distances between the proftter/RASSs and the nearest
residences are targe enough to achieve sufficient attenuation. The analysis described below is
based on the assumption that the residents are outdoors and on their property, close to their homes.
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The structure of a house reduces the noise tevet of a sound] by about 21-25 dB when windows are
closed and by about 12-15 dB when the window* are open. Four profiter/RASSs are studied! here:
(t) the unbaffled SCKMHz proftter/RASS, (2) the 9E5-MHz profiter/RASS, 0> the baffled 5tt-MHz
pfCititer/EASS. and m the 405-MHz proftteeWASS,

The predictive ppQcedure for noise impacts toEows fke main steps;

t , Measurement of the sound pressure I'.-.vel of the
pcQtHir/RASS and the 405'MKz preilteif/RASS, Mote thai mmnd pressure with
distance data were etvattoMe for iltt MS-MHz ppofitefiRASS (iVIk, 1991j> a
sound pressure level; with distance d'ats were not retpketl for the
50'Mltz profiler/RASS *\me U wuld! be
unbaffled S

2, Calculation; of the sound puwec level uf the lunbal'lledi)) Stt-MHz, cite
. the mS-Mlh, and the <»15<<MH2 profiter/RASSs.

3». Cal'cuUttiwR- fc*f the sound pfessure feveLs,, at the ncafe« restsfenccH, due tw the
Cunbaffted) S0»MH2, the baffled SflMVIHz. Che 4»5-MHz. and the 915-MHz
ptofiter/RASSS.

4. Measurement of the eesid:«iil ambient environmental noise Eevel at chc nearest
residence for each possible siting w£ a protfifef/RASS. Nwisc levels in each
t'cequency band of interest are rebutted. This step includes, measurements.«
cetiuble estimates, m the pEwptwett site mtd the tw« t» three alternative sites t'w
ca«h of the eentfaJ facility ami the six boundary faeltities.

5. Pretliction of the impact of the nwtse emissk>e from the pmHIcr/RASS^ at each
of the Eocations. mentioned eti step 2. Tw«» ntetftwfc! «re usetl c« aj«tes* che
impacts of the noise emission. First a modification of the OmipostEe Noise
Rating (CNR> method (EEL WMl that categorkes noi.se from "A"1 to "1."'
These designations, in turn, can be cwrretated to the expected stegree of
community reaction^ Second, a method developed by Fidel! (Fidcll. et al..
1982; Fidrft et alL tQS?; Ftdelt. et al.. WSS) is, used to categorize the impacts
to terms, yf the probability of an individual constdering the noise as tint at all
annoyed sMgkth annvyecL ttwdemte-fo tutnoyetL veey uitmtyeti w extremely
annoved.

1.2 Rlteasurement of the Sound Pressyr© Level of the Unbaflled SO-RilHz
end Jhs 405-MHz Pfoiiier/RASSs

Sound pressure levet measutrements on the SO-MHz and the 405-MHz profifer/RASSs that
iire tocated at Coffeyvttte. Kansas were made by Argonne personnel on November 29-
Oeeeroberfi'. t'WL with a Brad and Kjaer sound level meter Model 235IS. A l/3-octave band
fitter set was. used with a I-in. microphone and a 5-cm windscreen. A portable Zenith PC
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p t e r was used to control the sound levels meter, avowing measucetnetiEs in, the KKNHz
frequency band (lor the 50-MHz profiter/RASS) and in, the UiKXMrlz frequency bznd (for the
4U5-MH2 proftler/RASS)' and recording sound pressure levels, taken during 1-s sampfes, by. using
the slow (detection time constant* setting. The. Tdimpwgf (controlled ihe sutmd level meter sigraafi
output by filtering successive U3-mMW bands, for 3&-s interval's over »total measufemetti periodl
of 1:3,5 ratn. The ambient noise was. siitTtcieruEy ;Keady to allow ikh I® be dune tn tine l!W to
Ii5~min; period,

Foe the unbaftled 50-MHz proftl'er/RASS, mcasurenwrtw. (revealed a sma4 pfessyre level
uts 78-dB, in the 10'0-frte frequency toatKl, |«r (teteErolned ftttm the meotfen wr '"Lgf.)'" vatoe «f the
ni»ca\sucetnefiE*> at * twcatiwn> utt an> iucb pecpeatttciitlluF cw she 32 f

itt of that

the 4W5-MHz ptofU'er/RASS,. racaiMwrements lievt^tedi ;.* xmnub pre?wtwe
the Lso- vake> in the UHHHIz fretpenyy ba«dl at it twcaterni fi-t-ra 6'FMTO lite

systero.

iti. were made by KatJtmniCt>ep. pemsntw! (iVtfc,, IWlii «n
in Texas, Date were suppliedi tn. the fera nt' u tabte wl' onwcigfetetl. 2.(i)«li(i»-His.

band sound pressure levels, vs., distance for the y;t5«MHx pfdifitef/RASSs.
Corp. manufactures. Since the four speaker siystem b wnly us tew feet across,, te ta
a point source, and therefore the closest data measurement point was. «.sed I i)W m (Troni
of speaker system). At the W- m tacatHtw, the measured muni pressure tevcl ss. 15..S dB. « the
•>,(i)(i)(!)-Hz fequency band.

E.3 Calculation ©I the S@«n<a Power Level of Ihe Baffled Si-MHz, the
and1 the 915-ivtHz and 405-MHz Ptofller/RALSs

Frtrro at-li ^f the prolfitsr/'RASSs. ?ite sttwittl p«wvef l;e«e8 (i»if the cespective .wwrtc was.
calculated by adding the estimated kiss, (in dES due: tu hemtspheficaB annS ai
t'tottt: a pi'ofiler/RASS ttr the point at which the swmd pressure fe^sli was, fctwww fas measwrtfiJI
the centftud uf the speakers, out to the Cwcatwtt »f the t'krM nteasiaireroeniiK wsing nhe
tormutas from the Edison Electric Institute Envkt'ttmenktl NnLw Guide f lEI.

For the umbat'tied Sft-MHz proftlgf/RASS. the smttti pnwer feveJ «>f the measut'eii! s
was calculated to> be 12^ dB at the IUB Ka ftfequeiitty bantl. The sotittd p«»wer level was.
corrected by +2 oB to aceouRt for the fact thus tfuj SO'-Mlfa pspfiiWRASS w««W be a three speaker
system ftitheif than She two speaker system that was meastired. Tte^efnTre. the estimated s<fun«i
pdnvtjp level of the siimree tdtiftrtg the 5-ftttft periods when 85 was on> was 131 <JB At 800 Hz
frequency band. Fur Che baffled SO-EVtHz proftfef/'RASS. the sound power level would therefore
be 121 dB i»t HW> Hz fte^ueney band.

For the 405-MBz pro file r/R ASS, the sound power levef of the measured source was
to be 1H dB at t.()(M)-Hs frequency band. For the 915-MHz proftter/RASS. the sound
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power level of the soua was calculated to be IQ4 dE at 2,GO0-Hz freqi-~ :y band Table E J
summarizes the sound pow -c tevels of the various profiier/RASSs.

E.4 Calculation of the Sound Pressure LeveJ at the Residences Nearest
Potential Locations for the iafffecf 50-MHz* Unbaffleci 50-MHz.
915-MHx, aitcf 4Q?-MHs ProflSef/RASSs

Given the ambient sound: power level of the profUer/RASSs, the sound pressure level at the
nearest residences from these profUer/RASSs was calculated. The mm& pressure tevel was
determined by subtracting the estimated toss, tin dB due ft> hemispherical und atmospheric
aitenuatsiort)' from the protllec/RASSs. (with, kmmu .sownit ptwer fcvel> to the various resiliences Cat
known, distances from the potential pro-fitec/RASSaK using the empirical formulas from the Edison
Electric institute Environmental Nvbe Guide (EEL WM\ Figure EJ gives the sound pressure
levels as.»function of radjat distance fturo the proftler/RASSs, tor each putetttial prufiler/RASS.
Note how the low-frequency sounds, attenuate Hess, with distance than do> bigh'frequency sounds.

E.5 Nteaaurement of eaekgwynct Ainbient Noiae Levels at the
ResWencts Nearest Potential Locations for trie SO-MHi,

ProlUer/RASSs

Sound pressure leveE tneaswrefnents were matfe at the nearest residence of several of the
possible site locations, for the 50-MHz. 915-MHz* and 405-MHz grofiter/RASSs The protocol
for the measurements, included the following requirements:

1. Wind speeds were to be tow. i.e.. under 5 mph for 5- U> mpfr if that were nut
ptwsibte) s« chat the wtrttl-tndaced mme on the mtcroptttme screen would be
much tower than the background noise level! being measured.

2. Measurements were t« bn taken in the late evening or at nighttime (between
W< p.m. to 6 a.m.) to cover the period when residents are must sensitive to the
noise (i.e., when they are steeping or are attempting to fall asleep). At those

Table E.t Sound Power Level at the Various
Profifof/RASSs

Sound Power Level (dB)

Batted 50-MHz 121
131
111

9 T 5-MHz 104
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times, the background noise level (and ambient surface winds) are likely to be at
their kwest level tor the day.

3. Measurement were to be taken at the closest public property {generally a rural
road right-of-way) adjacent tt> the tract of land that contains the residence. The
precise location would be chosen to avoid sound reflections from the nearby
home.

4. Measurements were to be taken during a 2-hour period and would include
sound pressure level data on the full f/S-oetave band spectrum and a 30-min.
time series of data in the 100-Hzu LOQO-Hz. and 2,000-Hz frequency bands,
the sound tevets in each frequency band were expected to be rather steady,
allowing measurements over this period to be representative of lonper
measurement times.

Background data were collected at five residences. Because of the difficulty of collecting
reliable data (mostly because of high wind speeds), the L% values were determined from the best
data set. because the noise environments appeared to be similar at all of the residences (L90
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represents the sound pressure level that is exceeded by 90% of the measured data). Table E.2 lists
the residual ambient noise levels for each frequency band of interest These data were used in the
subsequent calculations of the sound pressure levels in the tOO-Hz. t,000-Hz, and 2,0QQ-Hz
frequency bands at each residence. Figure E.2 is a sample histogram of the !O0-Hz frequency
band ambient noise level measured at the Montgomery County, Kansas, boundary site, indicating
that the lm value is 30 dB.

1,6 Prediction of the Human Reaction at the Resfiiepse barest the
Operation of the 50-MHz and 915-MHz Proftler/RASSs

In this EA, two methods, are used t& assess the effects of the noise on the people at the
residences, near the profiter/RASSs: {t> the modified Community Noise Response {CNR) model
tEE* 1984) and £ ) a method by FiMl (FUfelt et »L. 1982; FttEell et at . I9H7: Fide!! el uL
Ii98$>, which is composed of the Probabilistic Noise Audibility tPNA) model and the Individual
Annoyance Prediction (1AP-) model. A brief discussion of these methods is given here.

E.6.1 The Modified CNR Method

The modified CNR method (EEL 1984) is Ehe method most accepted for predicting
community reaction by the power industry for fixed, continuous noise sources. The
prot'iler/RASSs. qualify as. continuous sound sources, and the methodology is applicable. Tiie
method is based on empirical data taken from social surveys of annoyance due to fixed noise
sources. Data used in the method include the following:

t. The sound pressure levels of the intrusive noise at the residence location and the
environmental background noise tevefo.

2. The character of the noise source (such as whether it is of very low frequency
or of tonal character) and also its intermittence Iratio of the source's on time to a
reference time period of, say. H hK Encluded also are seasonal (winter.
summer) operation and other temporal factors |day time or nighttime only).

Table E.2 Measured Ambient Noise Levels
Used in Modeling of Profifer/RASS Noise
Impacts

Frequency Band (Hz)

too
1.000
2,000

30
tr:
8
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3. Subjective factors such as (he previous, exposure history of the community to
that noise source and the community attitude.

The modified CNR method categorizes noise from A to I. These designations, in turn, can be
correlated to the expected community reaction. Figure E.3 gives the range of community reaction
tor the various composite noise ratings.

E.6.2 Rdetl's Method (PNA/1AP Mortals)

The second modet of human annoyance that was used is the psychoaeousiic model of Fidsil
(1987, 1988). This model was. used as a supplement t« the modified CMR findings, in order to
verify that sites determined by the CNR mode! would also be acceptable by this model. The Fidell
model, a new and different type of computer model, was also applied to the issue of siting the
profiler/RASSs. FideH and TcffetcHet 0*>7t> demonstrated that test subjects engaged in an
attention-demanding foreground task did not report noticing intruding sounds until the sounds had
a considerably higher signat-to-noise ratio than would be required for detection in a deliberate
listening task. The intensity of subsequent annoyance judgments made by test subjects after the
presence of an intruding noise was noted (but while the subjects were still engaged in an absorbing
foreground task) was directly proportional to the detectability of the intruding sounds (dB above
masking level). Figure EA adapted from Fidell and Teffetelter. displays this relationship.
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Half of the subjects, engaged in an absorbing foreground task ftest noticed an intruding
sound when it attained a signal-to-noise ratio* characterized by a value of 10 log d" - 14 dB.
People not preoccupied in a task can reliably distinguish a signal from noise when its detectabiUiy
attains, a value of d' = t or \0 log d' = (X Pearsons, e$ at 11979) found that subjects first noticed
an intruding sound for which they were not specifically listening at a value of d" = 2.3 or 10 tog d"
= 4 dB. The difference in results reported by FideU and TeffeteU'er and by Pearsons el at. (1919)
suggests that an absorbing task can have an effect of about 1© dB on the way people judge
intruding sounds.

These dam ted to> the inference that the level of deteciablity of an intniding sound (d')> must
be three orders uf magnitude (3ft M) greater than the barely audible level before 50% of the
subjects,, engaged Lit activities other than listening tor the sound, are moderately unnwyedl Tfe ifau
suggest that intruding sounds four orders, u-f magnitude Hi.)) dB)) greater than the rarely audible
level ace required before half the subject*-, become extremely annoyed1.

Since 1971, Ftdett ami t'hers, have been investigating probabilistic tu..tiels for predicting
the audibility level of an intrusive noise 'm the presence of a, background masking noise. v>n the
basis of fundamental psychoacoustic deteetuWHty isteofy fFidell mi Tef-feieller. \k>l\l In
addition, cwryUaty research has progressed on the relationship between the audibility leveC uod its
annoyance to an individual. This research has been supported by the U.S. Environmental
Protection, Agency, the U.S. Air Force, the U.S. Army, and the Etectrk Power Research Institute.
This extensive program (including the data described above* has led to the development of
probabilistic models for predicting the following:

1, The dfltectabitity and audibility of an intrusive noise in the presence of a
masking background sound CPNA rawdet)

2. The level of individual annoyance caused by that intrusive noise, taking into
account certain nonacoustic variables involved (iAP model)

Because no field verification studies are yet available for the IAP model, that methodology
must still be considered to be in the research phase, and the sponsoring agencies listed above
withhold unqualirled endorsement untif field testing can be accomplished. Nevertheless, because
verification is likely to be achieved in the foreseeable future and because it is more advanced
scientifically than the modified CNR methodology, the PNA-lAP paired models have been
included tn this study.

The first step in the procedure is to use as input to the PMA model both the baseline
environmental ambient L«§ spectrum and the predicted proftler/RASS intrust /e noise spectrum
(resulting from .sound propagation and atmospheric attenuation) at the reside ice. These values
determine the audibility of the intrusive noise, expressed as an intrusion leve! in dB, for a specified
defection efficiency and a nominal 50% probability of detection by the listener (at"i a 1%
probability of false detection). The second step is to assign the following psychological factors for
the individual who is assumed to typify the resident: affected state, concentration, and Bayesian
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criterion, which eoltectiveiy determine a tolerance index and a decision criterion index, all in dB
units. The relationship between these subjective indices is as follows:

Affected State -*• Concentration: Index s Tolerance Index

IAFS> tew rrou

Index + Bayesian Criterion Index = Decision Criterion Index
(TOD (BAC> (DCl)

The tAP roodet uses, the ufoove data for the proftter/RASS noise to predict the most
probable degree of tadivittuitJ annoyance in; a five-step descriptive scale: nut at all antiuyeth
Mgktly annoyed, moderately, annoyed, very, annoyed, and extremely annoyed. These terms are
wrtetated. with specific dB rang©.1* &i immahm level along with lite tumuctmstie variable indices
^elected as appropriate for rural residents.

To. cover the range of poss&ilife,, two- dacbtuo criterion; tndice* werp u^tl in the analysts
to reflect iwt* separate scetrarios. Scenario I has Ete assurnpiion that an individual iius a neutral
attitude toward the ARM Program and is not concentrating on any specific tvtsk. leading to a
totecaruie index of 0. Scenario 2 has the assumption that an individual has a positive attitude
toward the ARM Program and is. concentrating on a specific tusk, leading to a tolerance index of
+ 10. Fidel! has recommended, until better data are available, that the Bayesian criterion be set to
zero.

The steps required for calculating of the level wf noise impacts at the residence nearest a
pcofilee/RASS (unbaffetl Sft-MHz. 9tS>MKz. S»-MHz batttetl. or 405<MHz) is as follows:

1. Predict the prttpa-gation of the noise from the profifcf/RASSs to the nearest
residences, assuming standard day conditions f5W° F. 70% relative humidity)
with n« wind. The propagation formulas and ta&les presented in the Edison
Electric Institute Environmental Natee Guide (SEl. 1984) were used for this
purpose. Predictions had to be made only tor the U3-waave band in which the
noise occurs; background noise from the other l/3*octave bands cannot mask
the noise from the prorler/RASSs. in the ttitt-Mz (for either of tire 50-MHz
profilet/RASSsK 2,0004k (for the 915-MHz profiler/RASS), or l.nnn>Hz
(for the 405-MHz proftterlRASS) frequency bands.

2. Ft'um the background ambient measurements, determine the masking level for
the y3-octave band of interest by adding 2.2 dB to the inO-Hz-band ambient
level adding -4.6 tlB to the LOOO-Hz-band ambient level or adding -5.5 dB to
the 2,000" Hz-band ambient Eevels. If the resulting masking level is below the
threshold of hearing, the threshold of hearing is used instead. That threshold is
30 dB at the KlO-Hz l/3-octave band. 6 dB at the 1.000-Hz l/3-octave bantJ.
ma 3 dB at the 2.0fl0-Hz t/3-octave band.
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From the residual ambient noise level and the propagated noise from the
pcofiler/RASSs in the WQ-Hz* !,O00-HzT or 2,000-Kz 1/3-octave bands and
the tolerance indices of both 0 and +1:0,, use the IAP code to determine the
predicted response of the residents. The predictions, are in terms of levels of
annoyance.

i.i,3 Rasulls

Tables E.3-IU0 summarize the predictions of the modified CNR method and the Fidel!
method; (foe totecanee indices undj decision criterion indices of 0 and 10) for the proposed action
and the 1-3 alternatives fur the central facility untl the six bouftifary facilities, far each
profilcr/RASS of interest, Differences, among the reactions result from the different distances of
the residences, from the pFoftter/RASSs,

A point of explanations is. needed concerrong the Fideli mwtfel results presented in
Tables. E.3-E. Uh The raw output of the FtdeM model is in terms of cumulative probabilities, of
annoyance {ml presented here), white in Table.* O ' E J 4 lite Fideil results are \n levels of
annoyance. The levels of annoyance ptesented are the lowest levels, of annoyance assmiattd with
at least a 50% cumulative probability Ivvhieh am the most likely levels of annoyance of the
individual). For example, the level of annoyance for the Kiowa County boundary facility
alternative 2 {moderately annoyed) listed in Table E.6 was determined from the cumulative
probabilities, presented Figure E.5. Note that level of unnwyance «s the lowest level of annoyance
associated with at least a 50% cumulative probability. In this. case, the mmtenndy annoyed is
associated with a eumutative probability- of 63.4%.

The commonly-used criterion; for acceptability of noise impacts is community reaction A.
B. or C as defined by the modified CNR method. Under che modified CNR criterion, the
proftler/RASSs are acceptable at the locations Indicated in Table E.I5. Only the central facility
(proposed site and alternatives-) is acceptable for the unbaffled 50-MHz profilcrtRASS, because of
the relatively targe distance between the site of the prctfttsr/RASS and the residences nearest the
central facility. For the baffled 50-MHz proftler/RASS. the proposed sites are acceptable at all of
the locations, and some of the alternative sites ure acceptable. The 915-MHz pwfiler/RASS is
ucceptabfe at all sites and alternatives. The 4fr5«MHz proftferiRASS is also acceptable at all sites
and alternatives.

The modified CNR predictions summarized in Table EJI indicate that the ARM proposed
plan for locating pwliler/RASSs ts acceptable: (I} for the cemtral facility, an unbafried 50-MHz
profiter/RASS along with a 915-MHz profiler/RASS. and {2) for each of the boundary facilities, a
baffled 50-MHz pmfiter/RASS and a 915-MHz protlter/RASS.

The Fidel! method was used to give supplementary information on individual annoyance
tgtven information about the state and attitudes of the individual under consideration using the
decision index). By using the usual level of slightly annoyed as a measure of acceptability (a
conservative measure), the Ftdell method supports the predictions of the modified CNR model in
that alt of the proposed sites were found to be acceptable.
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Extremely Very IVtoderatety Slightly Not At Aft

Figure E.5 Cumulative Probability vs. Fidell's Category el Annoyance
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Table 1.3 Public Reactor to Unbaffled 50-MHz Prafiler/RASS (for Fidel! method, tolerance
index = decision index = 0}

Nearest
Residence*

Site ttniT.es);

Grant County, Oklahoma,, Central; Facility

All. 1i
Alt. 2

Qkraulpe County, Oklahoma

Prgpogad;
Alt 2
Alt 3

MeClaift County, Oklahoma

Proposed:
Alt. 2
Alt. 3

Woodward County, Oklahoma

Proposed-
Alt. t
Alt 2

Montgomery- County,, Kansas

Alt. t
Alt. 2

Marlon! County, Kansas

Proposed1

Alt. 2
Alt. 3

Kfowa County. Kansas

Proposed
Alt. f
Alt. Z
Alt. 3

2.T

2.0

0.7
0,5

o.e
0.5
Q-.S

0.6
0.7
0.7

0,6
O.S
0.5

0.6
Q.S
0.S

0.7 .

O.S
0.7

Masking

14

27
31
20

29

29

29
27
27

31
31

29
23
31

2?
26
31
27

Modified!
CNR

Rating

9
B
B

6
F
E

E
F
E

S
E
E

E
F
F

E
E
F

E
E
f
E

FWali
Annoyance

level)

Not At AM
Hai A! Alii
Nat At AW

Mcdetatety

Madasatoly
Maetenatety
Motforateliy

Mlodsrotsty

Woclouatoly

Mcdefatety
Modeffltety

Moderately
Slightly
Moderately
Moderately
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Table E.4 Public Reaction; to StS-MHz Prafiler/RASS (for Fidalt method,, tolerance index s
decision: index = Q)-

Nearest

Sit© (,mil:aa);

Grant Gowntw Oklahoma, Ga

P reposed
Alt f
Alt, 2

Okmulgegi County, Oklahoma

Alt. 2
Alt. 5

McGlalir. County,. Oklahoma

Proposed
Alt 2
Alt 3

Woodward County, Oklahoma

Proposed
Alt t
Alt 2

Montgomery County, Kansas

Alt 2
Alt 3

Marion County, Kansas

Proposed'
Alt 1
Alt. 2

Kiowa County, Kansas

Alt. t
Al t 2
Alt, 3

cupali Facility.

2.T

2.0

0.5

0.6
0.&

0.&
0.7
0,7

as
O'.S
0.5

0.5
0.6
a. s

0.7
0.8
0.S
0.7

Lavsi:
above

Masking
idB$

Q;
0
0!

H
23

1:S;
23
US

PS
14

23
23
23

23
if
23

14
t l
23

Modifisdi
CNR

Rating

A
A
A

A
A
A

A
A
A

A
A
A

A
A
A

A
A
A

A
A
A
A

Fidel!
Annoyance

Levelt

Not At AIH
Hat At AU
Hot At' Aili

Hal At All
SlfflMlf

SKghlty

Sttghtty
Mat At All
Nlo! At AI1I

Stlghtty
Slightly
Sttghtty

Slightly
Sttghtty
SKghJty

Wot At All
Not At All
Slightly
Mot At All
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Table E,5 Public Reaction to Baftteet 50-MHz Pcoflfer/RASS (far Fidelt method, tolerance
index = decision index = 0)

Neatest
Residence*

Site (miles)

Grant County, Oklahoma, Central1 Facility

AIR It 1.9
Alt, 2 2,0

Oksmulgaa County, Oklahoma

Proposed! Q.7
Alt. t 0,5
Ait a o-.s

M e C t e County, Oklahoma

Proposed 0.6
Alt. % (3.5
Alt, 3 Q.S

Woodward1 County, Oklahoma

Propossd 0.6
Alt. t Q.7
Alt. 2 Q.7

Montgomery County, Kansas

Proposed; Q\S
AIL t Q.S
Alt. 2 0,5

Marion: County; Kansas

Proposed; Q.6
Alt. 2 Q;6
Alt. 3 0,5

Kiowa County; Kansas

Proposed 0.7
Alt., f Q.S
Alt. 2 0.5
Alt. 3 0.7

Laysli
above

Mmkm§,

3
4
4

n

m
21
nt

1:7
n

21!
Z't

19
19
2T

t7

2t
17

Modified!
Of*

Rating

e
B
8

C
B
c

c
D
c

c
c
c

c
D
D

c
c
D

c
B
D
C

Annoyance
level!

Not At A!H
mi AS AIB
Not At Alii

Sltfhfly

SEigMty

Slightly

Sftghtlly
Slightly

Sftghtty
SEtghlty
Stlghtty

SKghtty
Sfighlty
Slightly

Slightly
Not At All
SRghHy
SffghHy



1.6 Public Reactrort to 405-MH2 Pngfilsp/IR'ASS (for Fistell; method1,, tolerance

Nearest

Site (.miles)

Grant: County, Oklahoma, Gantry F^gility

Proposed

Alt, 2

Qkmulga© County, Oklahoma

Alt, 2
Alt, 3:

MqQIaifT County,. Oklahoma

Proposed:
Ait, 2
Alt, 3

Woodward County, Oklahoma

Proposed
Alf, t
Alt. Z

Montgomery- County, Kansas

Proposal
Alt t
Alt. 2

Marion' County,. Kansas

Proposed
Alt, 2
Alt. 3

Kfewg COURP/. Kansas

Alt t
Alf. 2
Alt 3;

as-

o-.a
as--
0.8

0.S
ar
a?

a©
as

o.s

0.7

as

o;?

Level!
above

Masfotagi

0

Q'

24
W
Ft

27
3Q:
2?

2T
24
24

27
30
3Q.>

n

24

24

Ffttiftg

A

B
G

e

c
c
c

c
9

s

c
c
c

c
c
&

B
A
C
B

Not At All
Hot At Alf
Mas m M I

sg*
Sttghtly

Silftetty'

Sl'IgHtitlly
Slightly

Slightly

Wetfanatsty

Sttaiwiiy
Slightly
Matfatsltelly

SRgMfy
SRghljy
Ms?ls!a!sly
Sttghtty



Table E J Public Reaction to Unbaffledi 5Q-IMB2 Profiler/RASS (far Fideit method, tolerance
index = decision index - +2)

Site

Nearest
Residence

Irrtilesj;

Level
above

Masking
(dS)i

Modified
OMB

Rating

Fidel!
Annoyance

Level

©rant County, Oklahoma, Central Facility

Proposal
All, 1;
Alt 2

Okmulgea County, Oklahoma

Fropoaecli
All, 2
Alt. 3

MeGlain County, Oklahoma

Proposed
Alt 2
Alt 3

Woodward County, Oklahoma

Proposed
Alt t
Alt 2

Montgomery County,, Kansas

Proposed
Alt 1
Alt 2

Maciorr County. Kansas

Proposed
Alt 2
Alt 3

ftiowa County, Kansas

Preposad
Att t
Al t 2
Alt 3

2,0

0,7
G',5
Q.&

0.6
0.5
0,6

0,7
0.7

O.S
0,5

as.

0.6
0.6
as

0.7
0.8
0,5
0.7

; :

27

31
29

29
31
29

29
27
27

23
31
3t

29
23
3t

27
S6
31
27

B
B
8

E
F
E

E
F
E

E
S
E

E
F
F

E
£
F

E
E
P
E

Not At All
Hot At Ail
Net At Alii

Slightly

Slightly

Slightly

Sightly '

StigMfy
SI'tghtEy
Slightly

Slightly

Moderately

SftgWty
SRghUy
ModaitatQly

Sftghfty
Sfsghlfy
Modafalely
C-.ighHy
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Table E.S Public Reaction, to StS-MHz Profiler/RASS (for FLdelt method, tateirance index =
decision index =+2)

Nearest
Residence;

Site fmiles)

Quant County, Oklahoma, Central Facility

Alt. 1'
Alt. 2

Okmulgee County, Oklahoma

Proposed
All. 2
Alt 3>

McClain County, Oklahoma

Proposed
Alt, ?
Alt. 3

Woodward County, Oklahoma

Alt. Ti
Alt. 2

Montgomery County, Kansas

Proposed
Alt. t
Alt. 2

Marion County, Kansas,

Proposed
Alt. 2
Alt. 3

Klowa County, Kansas

Proposed
Alt. t
All. 2
Alt 3

2.1
1.9
2.0

0.7
Q.5

Q.6
0.5
0.6

0.6
0.7
0.7

0.6
0.5
0.5

Q.6

Q.S

0.7
0.8
0.5
0.7

Level:
aboue

Masking

Q

Q

U
23
ts

13
23
te

ts

14

18
23
23

ts
13
23

U
It
23

Modified
CNR

Rating

A
A
A

A
A
A

A
A
A

A
A
A

A
A
A

A
A
A

A
A
A
A

Fidel!
Annoyance

Level

Nat At All
Not At All
Not At Alt

Hat At Alii
Sttglmtty
Nat At All

Not At All!
Slightly
Not At AID

Not At All
Not At All
Not At All

IMat At All
SttgWEy
Sttghtty

^ot At All
Nsf A? Are

Not At Atl
Not At AI!
SfighKy
Not At All
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Table i .9 Public Reaction; to Baffled SOhMBz Profiter/RASS (for FideU method,, tolerance
index =? decision index = +2)

Nearest
Raaî enQa

Sits (miles)'

Quant County, Oklahoma, Central Facility

Proposed
Alt. 1
Alt. 2

Gkmiilgge County, Oklahoma

Proposed!
Alt. 2
Alt. 3

MeOlain County, Oklahoma

Proposed
Alt. 2
Alt. 3

Woodward County, Oklahoma

Proposed
Alt. 1
Alt. 2

IVfantgomary County, Kansas

Proposed.
Alt. t
Alt. 2

Maiiioct County, Kansas

Proposed
Alt. 2
Alt, 3

Kiowa County, Kansas

PjQposeti
All. 1
Aft. 2
Alt. 3

2.1:
t.9
2.0

Q.7
v 5
0,6

0,6
0.5
0.6

0.6
0.7
0.7

0.6
o.s

0.6
0.6
Q.5

0.7
0.8
0.5
0.7

above
Masking

3
4
4

17
at

19
21
19

17
17

21
at

W
19
21

t?
16
21
17

Modified
om

Rating

B
8
B

C
D
C

C
D
C

C

c

G
0
0

c
c
D

c
B
D
C

' Fidell
Annoyance

Level

Not At All
Hal At Alll
Not At All

Not At All
SttghtEy
Nat At Alii

Not At All
Slightly
Not At All

Not At All
Not At All
Nat At All

Not At All
Slightly
Slightly

Net At Alt
Nest At All
Slightly

Not At All
Not At All
Siighiiy
Not At All
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Table E»tO Public Reaction; to 405-MHz Profifer/RASS (for Rdelt method, toterance index =
decision index = +2)

Site

Nearest
Residence

(miles)'

Level*

Masking
WB) "

Modified
CMB

Rating:

Fidel t
Annoyance

Level

County, Oklahoma, Central; Facility

Proposed:
Alt 1!
Alt. 2

Okmulgee County, Oklahoma

Alt. Z
Alt. 3.

McClairt County, Oklahoma

Proposed
Alt 2
Alt. 3

Woodward County, Oklahoma

Proposed'-
All, t
All. 2

Montgomery County, Kansas

Proposed
Alt. T
Alt. 2

Marian County, Kansas

Proposal
Alt. 2
Alt, 3

Kiowa Kansas

ML I
Alt. 2
AIL 3

1,9
2,0

0,7
0,5
Q.a

0.6
0.5
Q.&

0.6
0.7
0.7

0.6
0,5
0.5

0.6
0.6
0.5

0.7
0.8
0.5
0.7

0
Q
Q

24
3®
27

21
30)
27'

21
24
24

27
30
30'

27
27
30

24
21
30
24

A
A
A

B
C
c

o
o

o

c
s
s

o
o

o

o
o

o

B
A
C
B

Hat AI AIII
Hat At AIII
Not At All!

Slightly
Motfenatety
Slightly

Slightly
Modonataty
Sightly

Slightly
Slightly
Slightly

Sightly
Modafaioty
Motfofafoty

Stightiy
Slightly
Maderalety

S!«ghf!y
Slightly
Moderately
Slightly
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Tabls E.11 Public Reacticm. to Unbaffted SO-MHz Profileif/RASS (for Fideiii method, tolerance
index = decision; index = +10}

Nearest
Residence

Site (miles)'

Qrant County, Oklahoma, Central-' Facility

All. I
Alt 2

Qkmulgea County, Oklahoma

Alt Z
All, 3

WcCtaitt County, Oklahoma

Proposed:
Al t Z
Alt. 3'

Woodward County, Oklahoma

Proposed
Alt. T
Alt. 2

Montgomsry County, Kansas

Proposed
Alt. t
Alt. 2

Marion County. Kansas

Proposed
Alt. 2
Alt. 3

Klowa County, Kansas

Proposed
Alt. I1

Atf. 2
Alt. 3

2, t

2.0

Q.7
0,5
Q.6

0.6

Q'.S

0.7
0.7

0.6
Q.S
0.5

0.6
0.6
0.S

Q.7
0.8
0.5
0.7

level
a taa

Masking

we)"

14
14

27
31
29

29
31
29

29"
27
27

23
3t

ZB
2?
3t

27
26
31
27

M.adi:fled;

Rating

e
a
B

E
9
E

E
F
E

E
E
E

E
F
F

E
E
F

E
E
F
E

Fidel!
Annoyance

Hevell

Nat A* Alt
Hal AS Ala
Nat At All

StgMty
Slightly
Sfeiglntty

Stlgititiy
SttgWty
Slightly

Stightiy

Slightly

SElglMty

Sightly

SKghtty
Slightly
Slightly

Slightly
Not At Atl
SiightEy
Slightiy
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Tgbla 1-12 Public Reactioni to 91S-MB2 PfofiTer/RASS (for Fidel! method, tolerance index
decision index = *tQ)

Site

Nearest
Residence

(miles)1

Level:
above

Masking
Modified

CNR
Rating

Fide!?
Annoyance

Level)

Grant county,. Oklahoma, Central Facility

20

0,7

0,6

All, 1;
Alt 2

Qkroulgae County, Oklahoma

Proposed
Alt, 2
Aft. 3

County, Oklahoma

Proposed
Alt. 2
Alt, 3

Woodward County, Oklahoma

0.6
0.5
Q3

Alt. \
Alt Z

Q-.S
0.7
0.7

County, Kansas

Proposed: 0,6
Alt. t OS
Alt. 2 0,5

Marion County, Kansas

Proposed 0.6
Alt, 2 0.6
Alt. 3 O.S

Klowa County, Kansas

Proposed 0.7
Alt. r Q.B

All. 2 0.5
Alt. 3 0.7

0!

n
23
ta

23

tS
to
t4

ts
23
23

ta
ts

14
ft
23
14

A
A
A

Nat At Alll
Not At Alll
Nat A? Alii

A
Nat At Alii
Not At AM

A
A
A

Not At Alll
Not At Alll
Not At Alll

A
A
A

Not At Ail
Not At All
Not At All

A
A
A

A
A
A

Not A? AD
Not At All
Not At Atl

Not At Atl
Not At All
Not At Atl

A
A
A
A

Not At All
Not AS Atl
Not At All
Not At Ail
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Table E.13 Public Reaction to Baffled SO-MHi Profiler/RASS (for Fideit method, tatemnce
index ~ decision index = +1G)

Nearest
Residence

Site- (miles)'

Qrai« County, Oklahoma, Centra Facility

Proposed
All. 1:
Alt Z

Otemlga& County,, Oklahoma

All. 2
Alt a

MeGlain: County, Oklahoma

Proposed
Alt 2
Alt 3

Woodward County, Oklahoma

Prgposed
All. 1
All. Z

Montgomery County, Kansas-

Proposed
All. t
All. 2

Marion County, Kansas

Proposed
All. 2
Alt. 3

Kiowa County Kansas

Proposed
All. 1
All. 2
Alt 3

2.1
t.g*
2.0

0.7
a a
0.6

0.6
Q.5
Q.e,

0.6
Q.7
0.7

0.6
Q.5
Q.S

0.6
0.6
0.5

0.7
Q.a
Q.5
0.7

Level:

Masking

3
4
4

211
1:9

i

17

IS
21
21

19

21

17
16
21
17

Modified
CNR

Rating

8
B
B

C
D
C

c
0
c

c
c
c

c
0
0

c
c
ID

c
B
D
c

FIdell!
Annoyance

Lev 8 ll

Not At Alii
Not At Alii
Not At Alt

Not At All!
Not At All!
Nat A! All!

Nat At All!
Not A! All
Nat At All

Not At All
Nat At All
Not At AH

Not At All
Not At All
Not At All

Not At All
Not At Alt
N&t At All

Not At All
Not At Afl
Not At At!
Not At All
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Table E.14 Pubiic Reaction to 405-MHz Profiler/RASS (foe Ficteli method, tolerance index
decision; index =? +tQ|

Nearest
Ffasidencs

Site tmilss>

Grant County,, Oklahoma, Central facility

Proposed!
Alt, 1i
Alt. Z

Okmulgee County. Oklahoma

Proposed
Alt. 2
Alt. 3

fofcClsin- County,. Oklahoma

Proposed
Alt J
Alt. 3

Woodward County, Oklahoma

Proposed
Alt. 1
Alt. J

ft/tontgomary County, Kansas

Proposed;
All. t
Alt. 2

IVfarigct, County; Kansas

Proposed
Alt. 2
Alt. 3

Kiowa County, Kansas

Proposed:
Alt. t
Alt. 2
Alt. 3

2.1
T.S

Q.7
0.5
Q\Q

0.6
9.5
0.6

0.6
0.7
0.7

0.6
0.5
0.5

0.6
0.G
Q.S

0.7
0.8
0.5
0.7

0

3fl)
2?

2'7
30
27

27

24

27
30
30

27
27
30

24
21
30
24

GP»
Ratirrg-

A.
A
A

8
e
c

c
c
c

c
B
3

c
c
c

c
c
c

e
A
C
8

Pidalli

level

Not At AH)
Mat At Alli
Nat A! All!

Not At All

Net At Alii

Not At All
Slightly
NSI At All

Not A* Alli
Not At Alt
Not At All!

Not All All!
SRgWKy
StifWty

Hm A! A!!
Not AH All
Slightly

Not AJ Afl
UQ\ At All
Siighfty
Not At Ail

E-27



Table i . tS Acceptable (A)' and Unacceptable (U) Sites tor the Profiler/RASSs using the
Criteria of the fatadifieet CNR Method far Acceptability ot Uo\s& impacts

Facility (County, State}

StS-MMz Prefilw/RASS.

AQS-MHs RASS PfQtil&r/RASS

Site Alternative 1. Alternative: 2 Alternative 3

Unbilled S&MHz PmfUer/RASS

Central; (.Scant Co., <3kls.>
Boundary (McChini Go,, Qkla,)'
gowndapy (Qkraulgse Co.,. Qkla.)
goundary (Woodward. Go,, Qkla.)
Boundary (Kiowa Go,, Kans.)'
Boundary (Marion Co-.,. Kans,)
iaunrdary (Montgomery Co., Kans.)

Safflad' 50-MHs Pcafiler/RASS

Central; (Grant Go,,. Qkla,}
Sou.ind.sry (McCfain. Co., Qkla.)
Boundary (Okmwfgge Co., Qkla,)
iaundary CWogdwardi Co., Qkla,).
ioundary (Kiowa Co., Kms.)
ioundacy (Maniorji Co., Kans.)
Soundstry (.(Wontqomery Co,, Kana.)

y

u
y
y
y
y

A
A
A
A
A
A
A

A
-

y
y

y

.

A
A

0

A.
U

u
u
y
y
y

A
U

u
A
U

u
y

y
y

y
y
-

A
A
-
A
U

Carttral (Grant Co., Okla.)5

Boundary- (McClaiR Co.. Okla.)
Soundafy- (Qkrnulg.ee Co.. Qkla.)
Boundary (Wood^arct Ce.,. Okia.)
Boundary- (Kiowa Co.,. Kans.):
Boundary1 (Marion Co.. Kans.)
Bcundary (Montgomery Co., Kans.)

A
A
A
A
A
A
A

A

A
A
,

A

A
A
A
A
A
A
A

-
A
A
.

A
A

GsnErai: (Grant Co., Qkla.)
Saundlry (McCJain. C©.,. Okta.)
tsandary; (Qkrntilgae Co.. Okfa.)
Boundary (Woodward Co.,. OkfaJ
Saundary- (Kiowa Co., KansJ
Soundary (fVfariorr Co.. Kans.)
Boundary (Montgomery Co., Kans.)

A
A
A
A
A
A
A

A
,

A
A

A

A
A
A
A
A
A
A

A
A
.

A
A
•
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F

Federal Candidate Species Potentially Occurring In Coynties
Containing ARS/l Profect Central and Boundary Facilities
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Federal Candidate Species

Candidate
Stats species

KANSAS. Arkansas Riwsir starter"

Egjstsiw spoHart f .u- j^

PgfrtuginiQiJ.i. hawte

SfTQwy- ptover

taOggsfttead stroke

LQFtg'billedi curlew

Whir^faesdi ibis

Stack turn

Slack palli

HenalQWa apa»ow

Saird's. sparrow

Alligatar snapping turtte

Texas homed lizard

Sluffl guckar

Arkansas eilpfsp

Sttifgaofii chub

Sicklafim chub

Spackiact chub

Toiiaka shingn

PaMmah

Wsstseni (anstiQlli

N'QQShQi ffiUGkeB

O'jaefrita kld'trey-stieili

Omtk amarafd! difaaafnll^

1I

.."

2

2

2

2

2

2

2

2

2

Z

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Eaflsaf foxgtove g

Fam.eH'awer 2

Weak nettl'a 2



Federal: Candidate Species

State

KANSAS (cant)1

OKLAHOMA,

Species

Qzapk. dropaeedi

Dwarf bwfhegd:

Halte bulrush,

Hairy false mallow

Skinner's purple fa|3e toxglawa

Cleftsedg.©

Arkansas River- ghinsp

Alligator snapping; turtle

Arkansas. Rivsr gpackfaci chub,

Garax fiasa

Ferruginious- hawk

Long-billed; oucl'ew

Migrant lQgg.ephQad: shrike

Mountain, plouar

SwlftfoH

Texas harnad lizard

Wastarn snowy- plover

Whita-facsd; Ibis

Candidate
Catsgofy*

2

2

2

2

2

2

1:

2

2

2

2

2

2

2

2

2

2

2

* Candidate t scscigs have the potential for an official! fadsral listing by
the U.S. Fish and Wildlife Service. Candidate 2 species are those for
which the Fish and Wildlife Service is coltsetincj data on in ofete te
make a decision castcamtng their status.

Source; U.S. Fish and Wildlife Servt&e,
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Appendix G

Existing Land Use Maps of Vicinity
around Boundary Facilities
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'existing Land Use in the Immediate Vicinity of the Proposed Action and its
Alternatives (Marion County, Kansas)
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Appendix H

Photographs of Areas In Proximity to Grant arid
McCfaln County Facilities
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Foreground (0 -1/4 mi) View of Proposed Site for
Central Facility, Grant County, Oklahoma

View Looking Southwest

Middleground ( 1 4 - 2 ml) View of Proposed Site for
Centrat Facility, Grant County, Oklahoma

View Looking Northwest
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Saekgroimct (2 - 5 mi) View of 1/4 Section Containing ttte
Proposed Central Facility, Grant County, Oklahoma

Taken from Section Road, 2,2 mi Southeast of Proposed Site - View Looking Northwest
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Middleground (1/4 ~ 2 mi} View ©f Section Containing
Proposed McCteln County fOWahoma) ioyttdat y Facility

View Looking West/Southwest

Power

Lines

Background (2 -5 mi) View of Section Containing
Proposed McClain County (Oklahoma} Boundary Facility

Taken from State Highway 24 - View Looking Southwest
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Appendix I

Register of Histaarlc Plaees Listings for
Oklahoma and Kansas Counties

Central antf Boundary FaeRtttes
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Appendix I

Nations! Register of Historic Places Listings lor
Qklahama and Kansas Counties Containing

Central and Boundary Facilities

The following sites are recorded m the National Register of Historic Places as of September
and arc tacated: in the counties containing the ARM program's central antf boundary facilities.

The date of entey into the National Register is given for each (feting- The swwcces uf the
information: are the Kansas. Stale Historical Society and the Oklahoma Historical Society,

Grant County, Oklahoma

Deer Creek General Merchandise Store. South Main Street, Deer Creek O-&-
Dayton School, SE of Lamtrat (9-8-K8)
Gcant County Courthouse. West Guthrie Street, Bedford |H~23-K4)>

Bathhouse and Swimming Pool, Guthrie and Fifth Street, Medfwt!

IVfcCtatn County* Oklahoma

McClain County Courthouse, Courthouse Square, Purcell (H-23-84))

Gkmutg.ee County* Oklahoma

House and Grave, 4 miteji west of Beggs ^7- J2-76>
Henry Home, North Third Street, Henrietta (8-18-K3)
Wilson School MW of Henryetta (1-28-81)
Creek National Capitol. Sixth Street and Grand Ave.. Okmttlgee {lf>- I5-66J
EastsiUe Baptist Church, 219 N. Osage Ave.. GfcmuEgsc (II-23-S4)
First Baptist Central Church. 521 M Central Ave.. Okmutgee (11 -23-84)
Ofcmutgee Black Hospital. 320 N. Wood Dr., Gkmuigee (6-22-K4)
Okmulgee County Courthouse. 300 West Seventh Street, Okrouigee *8-23-84)
Ofcmulgee Public Libcary. 218 Suuth Okmulgee Ave.. Okniulgee (7-28-83)
Severs Block, UH East Sixth Street, Okmutgee (3-22-91)
Si. Anihony's Catholic Church. 5{5 South Morton Street. Okmulgee (7- I4-S3)
Nuyctka Mission. $ mites west of Okmulgee (4-13-72)
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Woodward County, Oklahoma

Fort Supply Historic District, Western State Hospital grounds, Fort Supply (6-21-71)
LX. Stein House, 1001 Tenth Street, Woodward (10-7-83)
Woodward Crystal Beach Park, Jim Bert and Temple Houston Streets, Woodward (9-8-88)

Kiawa County* Kansas

Welt* Sycamore Street, Greensbyrg C2-*2
Medicine Rivet Bridget ,25 raites tiorttl of Betvidete 17-2-85*

Ruth Petrpglyph Site* Betvidere vtetntty (7-9.82)
Star Pettogiypft Site,, ielvidere vicinity (7-9-S2)
Fromnte-Biraey Roamt Barn, 6 roifet southwest of MwilifOTtte (7-16-87)

Marlon County, Kansas

Bet&et SehooL. 5 mites east of Lincolnvillc {12-17-87)
Bunts Union &heoU southwest corner. Main and Qhio. BunivS (3-2fi«75)
Hwey House, 204 West Third, Florence (844-73)
Pioneer Adobe House,, US-56 and Ash Street, HiUsbont (3-30-73)
Elgin Hotel Third and Santa Fe Street. Mmm (9-
Hill Grade School. 601 East Main, Marion (54
Maikm County CuuttUouse. Third and WtUkros. Marion (7-2-73)
Qte Peabody Library. Walnut un«t Division. Peabody (7-2-73)
Peabiidy Township Carnegie Library, 214 Walnut, Peabody (6-25-87)
Lost Springs. Loss? Springs vicinity |9-30«76>
Marion AreheoEogfcal District. Marion vicinity (4-21-76)

Montgomery County. Kansas

Cherry vate Carnegie Free Library, 329 East Main. Cherry vale (8-18-87)
Brown Mansion, Walnut and Eldridge Streets. Coffeyviile (12-12-76)
Condon National Bank* 811 Walnut Street Ccffeyvilte (I-12-73)
Termmal BuiWing..717 Walnut Street, Coffeyviite (5-14-82)
Bfaketstee Motor Company Building, 211 West Myiile. Independence (8-2S-89)
Booth Hotel. 201-209 West Main, Independence (4-28-83)
Booth Theatre, 119 West Myrtle. Independence (10-13-88)
Fetfcrat Buttding»U.S. Post Office, 123 North 8th. Independence (10-19-88)
Independence Bowstring Bridge, Burns Street, Independence (1-4-90)
Independence Public Carnegie Library* 220 East Maple* Independence (I-11-88)
Pennsylvania Avenue Rock Creek Bridge. Pennsylvania Avenue over Rock Creek.

Independence (7-2-85)
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Montgomery County, Kansas (confd)

Uoiott Impteraent and; Baunvare Building-Masonic Temple, 12 h 123 West Main,
Independence (tO43^8S)

Dewlea-Spohnhauer Bridge, I mile east of Independence on old US 16013
River ,%cheGtogicat District Elk City vicinity £943-78:}

Atcheotogical Site,, Elk City Reservoir (3-24-71>
Tfeaty Rocks Petroglyph Site, Liberty vicJntty 0
Lookout Station PetrpglypH Site, Liberty, vicinity
Oman Creek Bridge, .5 miles south of Ctiffeyvilte Ct-4-
Bstrogtyph Site, 14MY365. Liberty vigini^ {7^82)

Site, t4MYl32P Liberty viuinity (7-



1-6


