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Executive Summary

The Atmospheric Radiation Measurement (ARM) Progeam is aimed at supplying improved
predictive capabilisy of climate change, particularly the prediction of ¢loud-climate feedback. The
objective will be achieved by measuring the atmospheric radiation and physical and meteurological
quantities that control solar rudiation in the earth's atmosphere and using this informution to test
global climate and related models.

The propesed action is to construce and vperate ¢ Cloud and Radiation Testbed (CART)
research sitg in the southern Great Plains as part of the Depurtment of Energy's Atmospheric
Radiation Measurement Program whose objective is to develop an improved predictive capability
of globual climate change. The purpese of this CART research site in southem Kansas and aoithern
Okizhoma would be to cotlect meteorological and othar scientific information to better chuguctenize
the processes controlling eadintion transter on a global scale, thereby expanding DOE's knowledge
of the suspected enhanced greenhouse effect und any associated globat warming,

The CART site proposed for the southern Grout Plains ¢overs an area 325 km x 275 km
which is larger than the minimum coneeptual design of & 200 km x 200 km square. However, due
to the disbursed nature of the instrumentation located on the CART site, it would be necessary to
lease only a small portion of this areu in order to implement the proposed action. The propused
CART site would be comprised of a single central facility (160 acres). six auxiliary fucilities (50-
LOO acres each). approximately 23 extended fucilities (50- 100 ucres each). and up to six boundary
fagilities (50-100 acres each). Thus, of the nearly 22 million acres within the proposed CART site
area. onty 3,860 acres would need to be leased tor these widely disbursed data collection Facilities.
Of the total leased acreage. about 2t acres woid be secured by fenceline and the surface within the
teneed areas would nat be disturbed except tor the placement of instruments and associated
facilities. The total surfuce arex disturbed for concrete pads to support such items as wrailers.
storage facilities, and housing facilities is estimated to be less than 12 aeres. ft is proposed to
operate the CART site around-the-clock for up to [0 years with up to 36 technical staft persons.
At the close of the [0 year operating period, afl factlities and equipment would be remaved and the
land returned to its previous use.

Air quality impacts of placement and operation would be very miaur since only a small
amount of clearing and a small amount of leveling would be needed. State of Okluhoma
regulations on fugitive dust mitigation (e.2.. watering to reduce emissions) would be followed
during the construction.

Norise impacts te acarby residents were evaluated for the potentially noisy 50- and 915-
MHz proftler/Radio Acoustic Sounding Systems (RASSs). The aoise from those instruments
represent a low (for 50 MHz RASS) or high (for 915 MHz RASS) frequency tonre that accurs 5-6
mintutes of every 30 or 60 minutes. The results were that:

{. The 50-MHz profiler/RASS was found to be acceptable at the central facility for
the proposed action and each of the aliernatives. The baffled 50 MHz
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profiler/RASS was found to be acceptable at the boundary sites for each of the
proposed actions and for some (but not ally of the proposedt alternatives.

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

Research aircraft would occasionally carry aut low-level passes at 500 £t above ground level. The
proposed aircraft would cause momentary speech interterence for people under the flight path, a
minor impact,

Water resource impacts would be very minor, with the reguirement for two boundury
facilities (McClain and Okmulgee County) that construction and operational activities would be
cacried vut in specified subportions of the sites to avoid fluodplain and wetlands areas.

Impacts to vegetation and wildlife would be low and temporary. No threstened ur
endangered species would be at risk. Land use impacts would be very low because of the limited
areal requirements of the project. The project impacts te visual resources surrounding euch site
would be low. The only structure in the entire project that would be visible from & vantage pent of
greater than two miles would be the centrat tacility's 60-m meteorological tower.

The tmpacts to cultural resources would be minor. The state historical preservation afficers
(SHPQ) of Oklahoma and Kansas indicated that nene of the proposed or alternative sites for
facilities contains structures or sitgs listed in the National Register of Historic Places. The lower
elevation of the Marion County (Kansas) site may contain archeological sites, but these areas
would be strictly avoided.

Soctoeconomics impacts would be minimal. Some miner eeonomic benefits would vccur
in the vietnity of each proposed site. but these would consist of brief employment (30 days
maximum) for only a few workers and the focal purchuse of support materiaks.

Because the ARM Project activities arg tocated in isolated rural areas where there is very
little activity other than farming, the cumulative impacits would be negligible. Furthermore, this
project represents new effort and has no cumutative tmpacts with any previous DOE work or with
any other federat prajects.

The no action alternative would be the loss of a U.S. site. which would be detrimenial to
the scientific study of global warming. The loss of the U.S. site would severely limit the ability of
the project to vastly improve models and to make appropriate policy decisions on global climate
change.
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Acronyms and Definitions
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1 Description of Proposed Action and Alternatives

1.1 Fu.po3e and Need

The recent heightened public concern about potential global warming due to an eahanced
greenhouse effect has prompted the U.S. Department of Energy (DOEY) to accelerate its research to

change as well as on the regional characteristics of this change. The Ammospheric Radiation
Measurement (ARM) Program was developed to supply an impreved predictive capability,
particularty prediction of cloud-climate feedback. Improved resolution and accuracy about
radiative and cloud physical processes in the earth's atmosphere will be incorporated into generat
circulation models (GCMs) and related models used to predict climate change. The objective is w
vastly improve models to study global climare change. This objective will be achieved by
measuring the atmospheric radiation and physical and meteorologicat quuntitics that control soias
radiation in the earth's atmosphere and by using this infermation to test GClvis and retated modets.
Because of the dominant influence of clouds on radiation, the ARM Program will emphasize
developing improved descriptions of ¢'ouds for modeling purposes,

A systematic examination of the number and location of independent locales required to
characterize the processes controlling radiation trunster in the atmosphere or & global scale o meet
the ARM objectives has been completed (Schwartz et al., 1991). The following ordered set of
independent and climatologically distinct primary [ocales was recommended for tong term (up o
ten years) occupancy as ARM "Cloud and Radiation Testbed (CART)" sites:

United States continental

Tropical western Pacific

North sfope of Alaska

Eastern North Pacific/Eastern North Atlantic
Gulf strsam off eastern North America

Yo

The ARM Program is a research activity funded by the U.S. Department of Energy (DOE)
in support of the National Energy Sirategy and is managed by DOE as an independent field
measurement program. reviewed and approved by the Office of Science Technology Policy's
Committes 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
taboratories: tndeed. the bulk of the funding supports this research. while a relatively small portion
will be invested in the anticipated five sites und assoctated temporary facilities. The overall budget
ts expected to be 3460 million nver ten years (i.e., an average of $46 million per year): however,
the actual funding for site facilities and operations is expected to be appraximately $5- 10 million
per stle over ten years.

Whils 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



mmtxcantly dltfcrent tmm :he north slope of Alaska) ngmm zmplcmenmzmn wrll pwcced

plzmned operauonal_ dgte of Apnk 30, t992 Each of t,h_e remammg CART sites is pimncd 0
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 than 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. [n addition, the logistics would be different. For example, a site over
tand would have a different measurement strategy than u site over water. There would be
differences in instrument placement and operation, slthough the instruments would be simiar at
cach CART site. It is quite possible that the results of measurements at this fiest CART site may
fead to chunges in the measurement plan at future sites. Consequently, additional documents
meeting the requirements of the National Environmental Policy Act (NEPA)} would be prepured
individually for each of the CART sites as they are ready to cnter the program. Because
instrumentation at the other CART sites would be stmilar, and euch of the sites are expected to have
similar requirements as those for the continental U.S. CAR™ .ite, the current Environmental
Assessment (EA) would serve as a model for the other sites that foltow 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 Experimentai Design

The heart of the ARM Program is a meteorelogical observatory. The ARM Program will
provide experimental and computational support tfor a detailed study of solar and terrestriul
radtative transfer and for the generalization of the results to physical scales compatible with cument
and future generations of GCMs. The basic experimental design for ARM incorporntes four
groups of facilities within @ CART site. The area of the CART site is a conceptual block of
stmosphere and its underlying surface. The size of the CART site is driven by the size of the
smallest area (or grid) that 2 GCM medel can mathematically represent (approximately 200 km x
200 kmy). The rationale for having the four groups in the CART site ts the following:

L. Qne centraf facilice (160 acres) within the CART site would contain a complete
set of all instrumentation that would be used to characterize the locul radiation
field and meteorotogical conditions and the concentrations of aerosols and trace
2uses.

-2

Appreximately 6 boundary fucilities (cach 50-100 acres) would contoin sets of
instruments similar to that of the central facility, but slightly reduced that would
characterize thie mesoscale atmospheric conditions that affect the CART site.



meteorological conditions over the central facility.

4. Approximately 2% extended facilities (each 50-10¢ acres) would contain a much
reduced set of instruments that would be used to characterize surface
meteorological and radiation conditions throughout the CART si

Figure L. illustrates the orientation of the various facilities within the CART site. Figure
t.2 presents a schematic diagram of the relative locations of the central facility and its supporiing
boundary. auxiliary. and extended facilities, alt within the CART study area.

1.2.t Tha Site Screening Process

The continentat U.S. CART site selection was driven primarily by scientific requirements
and synergism with other projects, and secondarily by operational, financial, and logistic
considerations. However, the actual locations of facilitics within the CART site are fl2xible. After
first addressing candidate CART sites in the continentat U.S.. proposed and alemative tuvihities
lecattons were identified and potential envitonmental impucts were addressed for the CART swe.
These potential trpacts are presented in this EA,

t.2.2 Firat Leoval Scraaning

n 1991, Schwartz et al. identitied locules globally by using a set of selection principles that
are consistent with the objectives of the ARM project.  Thas selection process developed a
priocttized list of [6cales. This first fevel of sereening identified a set of subcontinent-sized
regions. ermed locales. within which the broad range of physical processes that govern the
quantity. structure, and radiative transfer properties of climatically important clouds s well
represented. The main selection criteria used for identitying the wn CART sites are the Jolowing:

L. A broad sampling of the types. quantitics. and altitudes of clouds; of energy
transfer characteristivs of the earth's surface; of vertical m-ion fields: and of
temperature and kumidity distributions in the atmospheric column above the
CART site.

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

3. A minireum set of logistical constraints in conducting measurements. For the
selection of the first CART site logistical concerns witl have a high priority to
tacilitate establishment and conficmation of operating procedures and
instrumentation.
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Figure t.1 Relative Locations of CART instrumentation Including the Central Facility and the
Boundary, Extended, and Auxiliary Facilities within the CART Area
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Complementzgy a,tmosphcuc research programs bemg conducted in the same
general area mutuatly benefit from the enhanced observational netwosks or
supplemental instrumentation avaitable by close cooperation.

Thc‘f atudy of S‘chwartz ct al (I99[) id‘entiﬁed ten possibte C %R‘I’ sitcs and prioritizad

lznvmg nine c,andkdacr: local_cs. [n prepamum is @ series ot nine Lompmwn dm, um,c_:nb one mr
cach of the recommended locales. These reports focus on the specific scientific, togistical, and
synergistic issues that churacterize the particular locales,

The first priority was a continental locale within the U.8., with three candidute regions: the
Midwest, the southern Great Plains, and the ntorthern Great Plains, The primary reasons fog
choosing the continental U.S. as the first choice of the nine locates were as fullows:

. The wide range of cloud and cadiation conditions supports & major portion of
the ARM scientitic objectives,

L&

Opetationat procedures and interfuces with data users and interested parties can
be developed and tested in the shortest possible time. at the lowest cost.

3. Instrument performance cun be evaluated under o fuirly wide range of
environmental conditions in a setting where improvements can be made most
eastly, quickly. and cost effectivety.

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

$.2.3 Sacond Leval Scrasning

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

The proposed action tor this EA begins with the evaluation of the thrse locales. The
scientific debate over the "best” locale with regard to the above attributes did not produce a clear
candidute for the ARM continental tocals. The Midwest. southern Great Plains. and northern Great
Plains loca es all have excellent logistic attributes: goed geographic homogeneity: farge intra-annual
vartability of climate. cloud type, and surface flux properties: a wide variety of cloud types: and
large seasonal varichbility 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 (NOAA) profilers (405 MHz microwave radars for continuous wind profile
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measurements) have already been instalted and are operating in the southem Great Plains. The
Oklahoma Climatological Survey has proposed & meteorological mesoscale network (MESONET)
conuisting of 102 sites in Oklahoma that will be in place by December 1992, This opportunity for
synergistic activity does not mean that the existence of the ARM Program in the southem Great
Plains depends upon these other programs, The ARM Program nas budgeted such instrumentation
where possible for its own activities, independent of other programs. Nevertheless, shanng
instrumentation where possible weuld substantially save taxpuyer dollurs and would reduce
potential environmental impacts by avoiding needless duplicativn of effort. In addition to the
synergism of observations, there is a synergism in the climate, cloud, and air-surface exchange
scienge that is potentially provided with local university and state scientific interactions. No other
U.S. logale provides the desired mix of atmeospherie conditions and sffords proximity to as many
other relevant meteorological rescarch programs. Fucther, due to the tact that all three locales are
so expansive in area. there would be ample opportunity to position the widely disbursed data
collection facilities within this space to avoid archeological sites, tloodplains, or wetlznds and
reduce any potential nuise disturbance. Because of this and the similae climatological profiles of
the three locales, none of the other tocations demonstrated sny eavironmental advantages aver the
southerm Great Plains site.

Since the southern Great Pluins has been determined to be the best choice in terms of
scicnee and co-location with other related scientific programs, the next part of the second level
sereening involved the actual siting of a proposed central facility und boundury fucilities where the
imstrumentation would be placed and vperated. That determination was carried out in the following
steps:

[. Asetof |4 Landsat Multispectrat Scanner (MSS) imoges (Appendix A) was
obtained to cover this 325-km x 275-km aree. The MSS tnage from o typical
Landsat scene has o swath of approximately 185 km x (70 km. The MSS daa
are widely used for vegetation inventories. The spatial resolution of MSS data
s 79 m x 79 m. Detectors record the electromagnetic cadiation in four bands.
Bands | and 2 are in the visible portion of the spectrum and are useful for
detecting coltural £ wures such as roads and detailing water. Bands 3 and 4 are
in the near-infrared portion of the spectrum and can be used to discriminate
land/water und vegetation.

LB ]

Towns. roads. political boundaries. water bodies. and rivers in the CART area
were digitized trom 1:250,000-scale U.S. Geological Survey (USGS) maps. A
prefiminary determination was mude of cendidate sections for locating the
central factlity and six boundary sites. Then the towns, roads, political
boundaries. sections, rivers, water bodies, and NOAA profiler locations within
ten miles of the propased sites were digitized from 1:100,000-scale USGS
maps.

3. The ERDAS software was used to classify the four-band spectral data from the
MSS images te USGS Level | land use classes. The spectral characteristics of
the data and the totat county acreage from the National Resources Inventory
E982 duta for cropland, rangelund. pasture land. and forests were used to



determine general land use classes. The classes determined were crop, majority
crop, mixed crop and rangeland, rangeland and brush, grassy, water, dry creek
beds, urban, and wooded.

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

5. The land use information from the Landsat data was registered by using the
Geographic [nformation System (GIES) system to the Universal Transverse
Mercator (UTM) coordinate system and combined with the digitized vector
information. Adr space information was superimposed on the resuiting map.
Military operations areas, jet routes within a four-mile band on each side, and
airfields were eliminated from consideratiom.  Areas with ne aie spuce
interference were identified for further study.

6. Representatives of the Science Team studied the GES maps to determine generul
areas from which the specific proposed sites and altemnative sites could be
chosen for the central tacility and for the six boundary fucilities.

1.3 Delalis of the Pronosad Action in Qklaboma and Kansas

The propesed action is to construct and operate &« CART eesearch 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 resciarch site in southern Kansas
and Nocthern Oklahoma would be to collect metsorological and other scientific infortation to
better characterize the processes controlling radiation transter on a global scale. thereby expanding
DOE's knowledge of the suspected enhunced greenhouse effect and any associated global
warming.

The proposed action at the southern Great Plains locale includes the following steps:
i. The selection of an area for the tirst ARM CART research site in the southem
Great Plains locale to provide routine measuraments of solur radiation and

meteorofogicat conditions.

4. The construction of | central facility, 4-6 supporting boundary faciliiies.
6 supporting auxiliary sites and 23 supporting extended sites.

3. The aperation of such a station for a period of up to ten years.
+. The execution of two- to three-week intensive experimental field campaigns

primarily within but rot limited to a 10-km radius of the central facility, for
special studies aimed at supplementing wock with the fixed instruments.
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1.3.1  Site Selectian

O the basis of the ARM Program documents entitled Identificazion, Recommendation, and
Qustification of Potenrial Locales for ARM Sires (Schwartz et al., 1991} and Locale Specific

an area coughly defined by the latitude, longitude coordinaes 38 deg 30 min, 99 deg 30 min;
38 deg 30 min, 95 deg 15 min: 34 deg tS mie =3 deg 30 min; and 34 deg !5 min, 95 deg
tS min, Figure 1.3 illustrates this 325-kx- . 275-km area covering the northern part of Oklahoma
and the southemn part of Kansas. This area encompasses not only seven of the NOAA high-density
profilecs but awe many of thie Oklahoma MESONET sites. Although this area is larger than the
conceptual 200-kre x 200-km GCM grid. its size does not increase the required number of facilities
to e erize the CART site ares, nor does it raduce the effectiveness of the measurement
steategy. o faet, co-location with existing instruments is expected to increase the effectiveness of
the meusurement strategy. Thus, the ability to caprure significant meteorotogical phenomena
within a GCM grid has not been compromised by assuming a larger conceptual CART area.

A GIES is being used to identify candidute areas tor each of the facilities within the CART
site area.  Seientific considerations and the recognition of the benefits of the NOAA high-density
profiler network in Kansas and Oklahoma require the central facility to be as close as possible to
the center of the CART site. The selection of the centeat fuctlity's F6fkacre parcel and the boundary
factities” 30« to 00-gere parcels ts therefore critical. The locations of the remaining auxiliary and
extended facilities are not as critical.

The GIS alse included informatipn about controlled air space over the CART site. such as
military operating arcas (MOAS), because there will be aireeaft operations tavolved with the ARM
Program. Also included was unstyzed Landsat data thut sllowed lond use categories to be
identitied tn the CART site area. Scientific siting criteria included the avoidance of wetlunds. urban
areas. torests. and significant changes in clevation. The Landsat analysis identified crop and
pasture lands as the dominant fxnd use categories in this wea for locations of facilities. These
screening piocedures were used to identify candidate sites for the central and boundary facilitics.
Simitar screening for the remaining extended and auxitiary facilities will take place at 2 fater date.
Scientific investigations using pretiminary data from the central facility will be used to identify tund
use categories that need to be characterized by measurcments tuken at the auxiliary and extended
facilities. The central facility at chis first CART site is planned to be operational by April 30, 1992,

The locations of all facilities must fall within the conceptuai CART site bounduries.
Frgure [.4 provides a sketch of the instruments that are planned for use at the central, baundary.
extended. and auxiliary facilities. The planned tayout of the central facility (160 acres) is given in
Fig. 1.5 the boundary tayer facitity (50~ 1060 acees) is shown in Fig. .62 the auxiliary facility (50-
B0 acres) is given in Fig. 1.7: and the extended facility (50- 100 acres) is shown in Fig. 1.8,

The actual locations of facilities within those boundaries. however, are flexible. Scientific
constderations of the program. which include land use. siting criteria for instruments. aircraft
aperations. and synergism with other programs. indicate one proposed site and at least two
alteenatives for each of the central and boundary facilities have been identified for formal NEPA
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boundary fguhtlea, mdudmg one prupuscd site for eaeh of zhese facilities and at kn_m two
alternatives for each of those locations. The eroposed central facility site is in Oklahoma, Three of
the proposed toundary facilitie s are in Oklshoma, and three are in Kansas. Table b.1 presents the
legal descriptions of these sites. Each of the proposed sites and alternatives fit within a quarter
section except for the proposed site for the two of the boundary facilities (McClain and Marion
County). As indicated in Figs. 1,10 and L.14, the proposed site is divided into two parts: Part A
contains all 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
3.860 acres (central facility, (66 acres: auxiliary factlities, & x 1060 acres; extended fucilities, 25 x
OO acres: and boundary facilities, 6 x Y00 ucres). The actual disturbunce to the surface of the
3,860 acres would be minimal. Nearly alt of the land ut the various tacilities is required to provide
the instruments with unobstructed wind flow in all ditections. The actual surface area to be
secured by fencing at atl of the sites (Appendix B) totals about 21 acres, and the surface within the
fenced area would not be disturbed except for actual instrument placement. The actual ot surface
area disturbed for concrete pads tor trailers, storage facitities, housing faciiities, etc.. is eshimated
to be less than {2 acres. The remaining portion of the area o euch of these facilities (e.g.. the
remaining {60 - L8 = 158.2 acres of the central facitity) would not be disturbed and continte with
its same land use. All surfaces areas disturbed by activities would be returned to agricubtural use
and/or pasture use as part of decommissioning of the CART site, or they would be provided to the
tand owner, a university, or an interested state or federal agengy for possible continued speration.
At that time. however, another assessment of impacts would be provided tor appropriate approval
for continued operation. I no parties are interested. then all structures would be removed and all
graded or impacted surfaces would be reseeded at the request of the property owner.

Activities at the CART site would continug 24 hours per day. 365 days per year, forup to
10 years. Up to 36 technical staff persons would be required to operate the southem Great Plains
CART site. The central facility would be the only location where the continuous on-site presence
of 6 CART personnel maximum (and 6 alternates) would be required over a 24 hour period. Up to
2 personnel (and 2 alternates) would be required to be at cach of the boundary facilities for daily
activities. The site weuld attract vistting scientists and officials for shost periods during the lifetime
of the site.

The main science or experimental activities inctude the collection and computer pracessing
of data received by the in-place instrumentation. Once the facilities are in place the activities and
routine operations revelve around the collection of solar and metearological duta. There will be no
destructive tield sampling that will atfect the environment of the central, boundary, auxiliary. or
extended facilities. Furthermore, operations will aot include the creation of any chemicals or
frazardous waste.

The proposed action includes the fotlowing major activities:

. The temporary acquisiton of areas for placement of the central. auxiliary.
extended. and boundary facilities.
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McCLAIN COUNTY, OKLAHOMA

LEGEND
5

*  HOUSES 7 i
o Ol WELL 'SCALE IN WMILES
FLOOD FLAIN

ALTERNATIVE 1
(IF NO RASS)

oY et ol e |
0T e

-‘V J
RFROPQSED SITE
(PART §) |
=

Wetlonds
Q

N ALTERNATIVE 2
- Qil Plant

Figure 1.10 Siting of Boundary Facility in McClain County -- Proposed Site and Aliernatives
t, 2 angd 3

1-18



ARM PRQOGRAM SITE
OKMULGEE COUNTY, OKLAHOMA

LEGEND
s HOUSES
&  AJANOONED HOUSES o 5
e Ol WELL ‘ !
e AN POWER LINE SCALE IN MILES

EZd FLOQD PLAN

ALTERNATIVE I

OGN

o

ALTERNATIVE &
(if NG RASS]

E:igéue ‘téty Siting of Boundary Facility in Okmulgee Caunly -- Proposed Site and Alternatives
2. and 3

1-19



ARM PROCRAM SITE
WOODWARD COUNTY, OKLAHOMA

LEGEMEG
s HOWSES
@ Qi WELL [ag .
- KAJOR PQUER LINE L !
— = MINOR PAWER LINE SCALE ‘M MILES

|
L

gl e e

s = B

ALTERNATIVE 1t | ALTERNATIVE 2 ‘
{ !
L /7 B -
1 ?
'4_ J PROFILER
;!r N
f
| .
!l,!v‘ ,w
I 3
i g
sl g
el 3
&l &l

)

PP b - o S ] - o.a-e

y =TT

Figure 1.12 Siting of Buundary Facility in Waodward County -- Proposed Site and Alternatves
tand 2

w—':-.
|
o




1Z-1

ARM PROGRAM SITE
KIOWA COUNTY, KANSAS

LEGEND
*  HOUSES & &
M Ol WELL | E—
— — KINGR POWER LANE SCALE 40 MEES
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Table 1.1 Lecal Descriptions of ihe Proposed and Alternalive Sites for ihe Central Facility and Six Boundary

Facifities

Facility, Logatlion

Preposed Sie

Alternative 1

Alternative 2

Altetnative 8

P

Central Facility, Lamont
Grant County, Oklzhema

Boundary Fagcility, Purcell
MeClain County, Oklahema

Boundary Facildy, Haskell
Okmuigee County, Qidahoma

Boundary Facility, Vici
Woodward County, Oklahoma

Boundary Facility, Haviland
Kiowa Counly, Kansas

daundary Facility, Hillshoro
Maricn County, Kansas

Boundary Facifity, Neodesha
Mentgomery Counly, Kansas

ME 14 Sectign 35
T-25M, R-3W

NE 1/4 Sedtion 21
plis a 1.75 acre
parcet in the SW
corner of Ah. 3
T-6N, R-3W

N 1/2 of SE 1/4
Section 2, and S5 142
of NE 1/4 Section 2
T-15N, R-14E

NE 1/4 Section 33
T-20N, R-20W

SE /4 Seclion 32
T-275, R-16'N¥

SW 1/4 Seciion 14
T-208, R-1E

NW 144 Section 2
T-318, R-16E

SE 1/4 Seclion 26
T-25N, B-3W

NE 144 Seclion 21
T-6N, R-aW

{if no 50 MHz AASS)

SW 1/4 Seclion 1
T-18N. R-14E

tif no 50 MHz RASS)

NE 1/4 Seclion 32
T-20N, R-20W

SW /4 Seclion 33
T-275, R-16W

S¥ 124 Sectign 2
T-205, R-1E

NW 1/4 Section 3
T-315, R-16E

SW 144 Seclion 35
T-25N, R-3W

SE w4 Section 21
T- €N, R-3W

SE 14 Section 35
T-16N, R-14E

N 174 Section 33
T-20N, R-20W

SE 14 Section 1
T-285, RaFw

SV 144 Section 35
T7-185, R-1E

NE 1/4 Seclion 2
T-315, R-16E

NW /4 Section 21
T- 6N, R-3W

NE 174 Section 3
T-18N, R-14E

SW 1/4 Section 31
T-273, R-18W
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The temporary rental or purchase of one or more small, trailer-like buildings ©
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 clearing of land.

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

4. Routine (mostly but not limited to daytime) overtlight with aitbome sensors by
aireraft (one aircraft for a period of -6 hours upproximately 2-3 days 2 month)
mensuring cloud microphysical properties and solar radiation. Low-level
flights. below FAA (Federal Aviation Administration) mintmums, woubd aat
be requirad.

In addition to these main activities, in one or meare two- to three-week ntensive
experimental field campaigns, special studies would supplement the measurements at the fixed
sites. These intensive periods would be carried out mainly at the centeal facthity, but they could
involve any of the factlities. During this period, the data collection eate trom instruments would be
increased. Activities would include tabor<intensive measurernents of metzorological variables such
as eddy correlation to benchmark surface flux measurements of heut. moisture, und momentum.
Prototype metgorofogical measurement instrumentation would be field tested. Because these
activities are only temporary. no permanent structures would be required.

Adreraft operations activities during intensive experimental tield campaigns waould involve
up to & research aireraft to provide solar radiance and meteorelogical nbservations. The aircraft
vrould cange in size from light, stngle or twin propeller driven, to small, twin jet engine driven. to
lacge, multiple turbe propetler driven. The jet wircraft would provide observations at the upper
troposphere levels (30.000-50,00¢ tt), the farger aircratt at the middle woposphere levels ¢ 1.500-
30.000 £y, and the light aircrafe at the lowest troposphere levels (500- 10000 £, Aircraft flight
patterns would consist of horizontal transects at three fevels: typicatly. the middle of the boundary
layer. the middle of the troposphere. and at the top of the tropuspheze. There would also be
vertical profiling (spirafs) from the boundary layse to the tap of the wroposphere. During intensive
experimental field canpaigns. up to 4-6 aircraft may be aitbome simultaneously for approximately
4-6 hours. Aircraft activity during intensive periods would mostly be (but not limited ) within a
5t ke radius of the central facility. For the flights 500 ft above ground level. light aireraft such as
twit-engine propetler planes would be used and. occasionally. an aircraft such as a P3-Orion
(four-engine turbo propeltler) might be used if the flight path would cover a sparsely populated
area. The tlight legs at 500 £ would mostly be (but not limited to) 20 km legs centered over the
centrat facttity. On one or two vecasions per year. a single criss-cross pattern over the entire
CART site at 500 £t may be eequired and light-aircratt would be used for this purpose. Al aircraft
epetations will be conducted according to all applicable FAA regulations.  Aircraft coordination is
under way with Vance Air Force Base (for use of Vance Military Operations Area 1-B). FAA
Kansas Civ Conteol Center. and Tinker Air Force Base.
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’['he auxili.u'y and extended: :irsa h‘we not bcen dctermincd at this time because the sciemiﬁc

opemuon of the ccntml, tquluy. Hﬂwcvcf,, very minor meaz,ts can be cxpcctecl tmm !hcse sites
due to the low [evel of activity there and much reduced set of instruments that may have an tmpact
on nearby residents. The siting of the extended and auxiliary sites ts quite tlexible and would be
chosen, based not only on scientific considerations, but also within the following environmental
guidelines. All of these sites would be chosen to avoid areas with wetlands or floodpluins; areas
with the presence of any archeological sites or structures listed in the National Register of Historic
Places or areas that have state-listed archeologicat sites or structures; areas with existing or planned
land use controls or zoping that would prohibit the placement and uperation of such meteorologicul
and radiation measurement instrumentation: areas of known habitars of threatened and endangered
spevies or state-listed species: and areas with nearby visual resourees thut contain gnigue vistas,
trails. national patks, et¢. The ares within the CART boundary, in which such environmenta:
criterta can be met, is very large and does not exclude any generat area where placement may be
considered.

Onge the choive of auxii.ary and extended facilivies has been mude by the ARM scientists
based va seientific as well as the avoidance of tmpacts evatuated in the NEPA process. then those
choiges along with a briet description of NEPA-related issues will be sent to the appropeiate state
(Okluhoma or Kansas) for confirmation. Once such contirmation has been received by the ARM
preject, and any required permits obtained (it needed). then work at those sites muy be initiated. It
is likely that the choice of sites will be done in sequence. and so not all sites will go through this
state review process at the sume time. Inaddition, dug to the unobtrusive activities planned at these
sites, it is expected thut this review process will go smoothly. Letters to the states and their reply
will become part of addenda to this EA.

1.3.2 lnstrumaats

The instruments can be categorized into several groups.  In almost alf coses, instruments
would be remote sensors that contincousty tnvestigate the atmosphere in the vertical direction.
These instruments provide near-real-time duta for evaluation of instrument perfrmance. model
testing. and comparison with models. A sketch of the tnstruments cugrently planned for use ut the
central, 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 Sensary

The various types of passive radisnce-meusuring instruments obseive the sun's incoming
and outgotng shortwave (light) and longwave (heat) radiation and the earth's heat emissions,
Radiation sensors would be used at all facilities. The high esolution radiat.on sensors to be used
at the central and boundary facilities wre housed in a standard semi-trailer (7 £t x 40 foy.
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1.3.2.2 Standard Matagrologicat Instruments

Sensors of emperature, relative humidity, pressure, rain amount, and wind speed and
direction provide direct measurement of the atmosphere. They are usually moented on & smalt,
guyed wipod that is used to roise the sensors to the measurement height of 10 m.  Direct
measurement of heat flux and moisture flux at heights of -2 m above the surfuce require & smutl
pole-and-guy system. Soil temperature is measured by a small thermocouple buried at levels
typically less than L3 m below the surface, Stundard meteorotugical instruments would be used wt
all facilities,

t.3.2.3 Profilars/RASS

Protiling instrumentation can use sound waves. microwaves, or lusers to probe (by
tr tting and ceceiving erergy sigoals) the atmesghere from above the surfuce to 16 km, Wind
Pron & use low-lovel microwave energy at frequencies of 50 and 915 MHz, The eacrgy used
does qot imtertere with human health or wildlife. Ar enviconmental assessment of the NOAA
405-MHz microwave profilers. i available for reference (Environmental Assessoreny - Wind
Frofiler Demonstration: Erogram: SR foternational, 1986, The profilers provide contingous wimd
protile inturmation up to k=15 ki, A peotiler ray be vutfitted with o Radio Acoustic Sorading
Systent (RASS), which probes the atmosphiere to produce vertical protiles of virtal wmperatuse.
The RASS associuted with the 50 MHz protiter provides about 79 ¢B unweighted sound pressure
level at about L33 meters from the source. at » frequency of between 50- 060 Hz. The RASS
assoctated with the 915 MEtz profiler provides about 57 4B unweighted sound pressure level wt
(00 meters from the souree, at « frequency of between 1.500-2,000 iz, Sound-reducime battles
and absorption packages can stgnificuntly reduce the hotizontatly-propagated audible aoise from
the RASS associated with the 9L5-MElz protifee. & S0-Mblz profiler/RASS that can be enginecred
by the manufacturer to teduce auise will also be considered in this ussessment, and will be referred
to as the "batfled 50-MEz profiler.” The buttled 50 Mz profilet/RASS hus about o 10 dB lower
sound power level (at the soyrce) then the unbattled 50 Mz profiler/RASS. Profiters widh
associated RASS would be used only at the centeal and boundury facilities. The proposed activn
calls for a battled 915-MEz profilee/RASS and a baftled S0-MHz profiles/RASS at cach of the
boundary facilities. At the central fucility. there is proposed & 915-Mbz profile/RASS und an
unbaftled 50-MHz profiler/RASS. The profiler/RASSs would be sited as distant 1 s possible to
hemes in order to avoid impacts to nsurby residents. Bquipment to vperate the prefiter and RASS
systems would be located in a standard semi-tratler.

$.3.2.4 Radars angd Lidars

Lidars ure lusers used to peobe the atmosphere to provide wind profile information up to
b5 ke A fiew of the proposed fidars are not eye-sate. All nor-eye safe lidars would be required
to hiave a secondary sadar system, with o wider bear width than the [iser. to automatically activate
u shutdown switch for the laser when any object enters its path both un the surface of in the air.
Lidars would be used only at the centeat fuctlity and possibly at one auxitery facility. Should o
lidur be used at an auxiltary tacility. it will be of the eye safe type. or huve & secondary safety radar
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system as descrioed above or will be manned during operational periods. Passive microwave
radars would be usad to probe the atrnosphere for humidity at the central and guxiliary 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 lurger lidur and radar systems would be housed

1.3.2.8 Rawinsondas

Rawinsondes are helium-tilled bulloons used to carry smull metcorological nstrument
packages up to 20 km in the carth's atmosphere.  This type of balloon-burne system s used
coutinely tor measurement of wind speed, direction, temperature, humidity, and pressure as o
function ot altitude by the National Weather Service for its duily weather forecusts. Rawinsondes
would be used unly at the central and boundary facilities. Rawinsonde systems are contained in an
§-tt x [0-Ft teatler.

The ballvon-bome system is equipped with a paruchute to stow the decent rute of the
instrument package after the balloon breaks at high altitudes to less than 5 m/s. The instrument
package will be labeled with information that identitics the instrument and provides un 808 phone
number to call for further information.

1.3.26 Platforms and Facilities

A 60-m tower would be erected only at the central facility to provide standard
meteorotogical and radiation measurements. Alse at the central tactlity. normat office work space
would be provided by leasing a 60-tt mobile home or the equivalent. A calibration facility for solar
instrumentation weuld require the leasing of a second 60-ft mobile home or the equivalent. Several
small storage garages (approximately 15 ft x 30 £t at the central facility and F0 ft x 19§t at each
of the boundary facilities) and & small loading doc’s would be required to unload and store
supplies. Utilities (power, water. phone. well and septic, ete.} would be required to operate
computers and tnstrumentation and for persennel at the central tacility. Siting considerations
tnelude close proximity to existing commerctal power linegs so that connecting lines could be run o
individual instruments. Every eftort would be made to keep power lines short and confined to
extsting rights-of-way where possible,

In lisu of the office trailer, an abundoned farm house exists on the guarter section of the
propused central tacility site. [f tound to be structurally sound, repaies to the house may be more
econemically beneficiul thur leasing o . atler. The use of the house. since afready in place, would
reduve the potential tmpact by vne large trailer to the centrul factfity.

Power requirements at the boundary, -xtended. and auxiliary factlities would be much
lower than reguired at the centrad facility. Commerciat 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,
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boundary facilities would require the daily presence of personnet to launch rawinsonde balltoons.
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 tor sanitation reasons.

Some of the instruments are large and cannot be hand-carried to the actual placement
tocation. A small truck will be required for instatbation and removal of equipment. Because of the
scientific concems about maintaining existing surface charagteristics, portable mats laid down and
picked up as & temporary path for vehicle traffic which minimize impact to surtaces may be used
during instrument instatlation and removal. Instruments in the tield would be approached on foot
or by @ sralt all-terrain vehicle for alk routine maintenance of instatled equipment,

Fences will be used to protect instruments. trom wildlite and inadverient entry by humans,
All fences will be lubeled with approprinte wamings and/or information.

The placement of instrumentation at the centrat, boundary, auxtlinry, and extended tacilities
involves only & small amount of construction activity that could lead to surtuce disturbances. In
B lists tor each tacility (1) actual areas of surfuce disturbances, (2 the spuce awtunlly occupied by
an instrument oc facitity, and (3) the fenced arer. For example. from Table B.5. the cenwal tucility
covers 160 geres, but only £.83 acres of that amount would actually be disturbed. The remaining
portion of the area in cach of these facilities (e.g., the vematning 1660 - L8 = 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 facilitier to be used. The larger
tucilities are the twe L0-ft £ 60-tt mobile homes (ur portable buildings) brought to the site and
anchored there, One of the mobile homes provides space tor the computers, & small leboratery for
on-site equipment repairs. and office space for 3-3 personnel. The other mobile home provides
calibration space for the solar radiation instruments. A smaller shed and dock (15 £t x 30 £ at the
central facility and 1O £t x 15 £t at the boundary tactlities) and about 6 semi-trailers (7 £t x 40 {0
are also required.

The lucgest clearing required is for the 50-MHz profiler system. The procedure for
placement of this tnstruraent, semi-trailers, and mobile trailers is to level an area (which is alveady
nearly fevel), cemove the vegetation from that area by surtuce scraping. apply two 6-mil-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 ur trailer on top of diat. Tie-downs would be used to hold mabile
homes and trailers securely in place. At the central tucility, mobile homes would be wunsported to
the stte. or portable buildings would be brought to the site on a semi-tratler truck. The portable
buildings andfor storage sheds could be made of fiberglass that has been preconstructed or molded
ot comprised of 2-3 small mobile trailees or portable buildings. For the sturage sheds. the base
would be o cement pad that exceeds the ground contact area of the building. Only one sma?! tractor
(for grading) would probably be used along with a gravel dump truck and a cement mixer. These
peces of equipment would move from one part of & site to another as one job is completed. A
water truck would be used to minimize the fugitive dust.

At the central fucility, utilities (water, power, telephone, ete.) would be required. as would
power and telephone at each of the bounduary. auxiliary. and extended sites. Solar power is
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currently expected to power the instruments at the auxitiary and extended facilities (up to 31 sites in
total). Some of the instruments require power and semi-traiters for housing. Th.se incinde the
Raman lidar, the scanning lidar, the infrared interferometer, the ceilometer, and the balloon-bome
sounding system. A sketch of these systems and the relative sizes of semi-trailzes needed o house
them is provided in Fig. [.4.

The decommissioning plan, after the ARM field work is completed, is to restore each ot the
disturbed areas to its previous usage. [f, after the ten years of study are completed, the decision is
rmde t;u mumum thc eqmpmem at thc mm lunger (perhqpa sup»nmed by umverstty for
be mz;dc thmugl:i & NEwW cnkunmen\mh ‘mca,smcnr. o wamtc_ thc meg;gt:. of gny tunhct
experimental effore. Prasently. decommissioning of the sites is expected at the end of the ten-year
experimental study.

1.4 No Action Aliernative

The no action alternative implies no work done on the ARM project installing and operating
meteorological inswumentation at any of the three US. locales. In particular, the no action
alternative means that there would be no construction or aperation of any instrumentation in
Oklahoma or Kansas. No construction or operational air emissions. ne noise impacts, no impacts
to visual resources, no sociveconomic impacts, no impacts to cultuzal resources, ete. sbove current
baseline levels. would occur. The ¢urrent affected environment cemains the same.
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2 Aftected Environment

This chapter will describe the aftected environment at the central facitity and the six
boundary facilities. Nine key environmental areas will be evaluated: (1) soils and geology: (2)
watar resources; (3) air qualiry: (4) noise: (3) biotie resources; (6) fand use; (7) visual resources;
(8) cultural resources; and (%) socioeconomics. 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.
2.1 Sails and Geology

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

At the proposed site in Grant Coynty, the soil is predominantly Kirkland sils loam. with
}-3% slopes. Altemative | has a mixture of Grainola silty clay toam. Rentrow silty clay foam, and
Kirkland silty loam. Altermative 2 has mainly a mixture of Kicktand sibty foam and Renfrow sibty
clay loam . These soil types are in the Renfrow Grainog gssociation (a group of soils commonly
found together): t.e.. they are deep or moderately deep. very gently sloping to gently sloping, well
drained, nonalkali seils that have a loamy surface layer over a clayey 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 large facilities with many people ure nat permitted. The geology of
Grant County is fairly simple. Qutcropping rocks coasist of Permian sandstones and shales that
were deposited near the shoreline of shallow seus that once covered much of western Oklahoma.
o many parts of the county. these rocks are mantled by anconsolidated alluvium laid down by
modern rivers and streams.

2.1.2 McClain County, Oklahoma, Boundary Facllity

At the proposed and aiternative McClain County boundary sites. the soils are
predormuinantly Lelu clay and Port siit loam. The general sotlreliet/drainage type is Nash-Lucien-
Grant, which refers to well drained soils that ars loamy throughout, formed in residuum from
sandstone on uplands. Such ar area has fair potcntial for residential or other urban use. Slopes in
excess of 8% and bedeock of a depth of less thun 4€ in. limit the development of some Sacilities.

2.1.3 Ckmulges County, Ckiahoma, Boundary Facility

The proposed site. 1t Okmulgee County. is mainly a mixture of Collinsvilie-Talihina
complex (with [0-30% slopes) and Bates-Collinsville fine. sandy loams (with 1-5% slopes).
Alternative [ has a combination maiaty of the Bates-Collinsville fine sandy loam and the Hector
complex (5-30% slopes).  Alternative 2 has mostly Hector-Hartsells fine sandy loams.
Alternative 3 has predominantly soil of the Hector complex (5-30% slopes). which is soil that is
leamry, siticeous, and thermic. The more clayey soils tend te have more movement and tend to



shrink and fill more during summertime and wintertime than loamy sotl. These tendencies would
have an impact for large facilities. The geological formations that are at the surface or immediately
beneath the soil in Okmulgee County are of sedimentary origin. Except for Recent alluvium and

Pennsylvanian formations consist mainly of sandstone and shale.

2t4 Waadward CGounty, Ckiahoma, Boundary Facility

The predominant soil type for the proposed boundary site und both alternutive sites in
Woodward County is Pratt fine sandy loam. The Pratt assoctation is made up of deep sandy soils

aregs. The deep. brown, sandy Prutt soils are on undulating to low dunelike topography in the
uplands. They have a surface layee of brown fine sand or loamy tine sund and a subsotl of
yellowish-brown toamy fine sand. The soil absorbs moisture well.

2.1.5 Kiowa Counly., Kansas. HBoundary Facllity

The main soil type at the Kiowa County preposed boundary site and the altematives is the
Pratt loamy fine sand. The Pratt-Attica assoctation consists of deep. undulating and rolling. well
drained soils that have a sandy or loamy subsotl and are on uplands.

216 Maricn County, Kansas, Boundary Fai:lllty

Each of the Marion County bounduary 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 soil at the proposed
site and Alternative [ is lewin silty clay loam. Alternative 2 has brwin silty clay loam and Wells
loarn. The Irwin 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 uptands. These soils formied in old alluvium or in residuam from
noncalcareous sandstone.

2.1.7 Montgomery County, Kansas, Boundary Facility

The Montgomery County baundary factlity site is part of the Verdigris-Osage-Lanton
assoctation with nearly tevel. moderately well drained to poorly drained. silty and clayey soils on
buttom lund. The main soil type for the proposed site and the altematives is the Bates-Collinsville
complex ([-4% slopes). which consists of gently stoping. well drained soils that are on the tops of
ridges in 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.



2.2 Water Resourcas
221 Surface Water Quality

2.2.1.1 Grant County, Qkiahoma, Centrat Facility

The proposed site of the Central Fuacility is in the basin of the Salt Furk of the Arkansas
River, A total of 529,250 acre-feet of water is available. Many areas of Grany County have an
inadequate water supply for domestic and livestock use. Rural water systems presently serve
much of Grant County. Water for these systems and for limited irrigation is available under some
of the bottom land soils. In some areas. the water is toe high in salt and mineral contents for
domestic use. Farm ponds furnish much of the water for livestogk.

The area of north central Oklahoma in which Geant County & focuted is part of the Enid
quadeangle. whicl 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 deainage network for most of the
tegion. Restrictions have been imposad 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 sulfate, sodium, and chloride. These constituents come mainly from gypsum
and salt-bearing tormations west of the arey,

2.2.1.2 McClain County, Okizhoma, Boundary Facility

The proposed McClain County boundury fucitity 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 avaiiable.

2.2.1.3 Okmulgaa County, Oklahoma, Boundary Facility

The propesed Okmulgee County boundary facility is near Duck Creck 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
ratnfall occurring during the growing season, trom April to September.

2.2.1.4 Woadward County, Oklahoma, Boundary Facility

The propesed Woodward County boundary facility is near the South Persimmon Creek,
which ts a tributary of the Upper North Canadian River Stream System. In all, 24,400 acre-feet of
water ts available. Surface water quality (for menicipal use) is rated poor. with more than
L0060 mg/L of disselved solids in nearby Brent Creek.



2.2.1.5 Kiowa County, Kansas, Baundary Facility

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

2.2.1.6 Marion County, Kansas, Boundary Facility

The Cottonwood River and its tibutaries deain about two-thirds of Marion County from
northwest to southeast. Areas along the southern part of the county (where the boundary fucility
would be located) are drained by Middle Emma Creek. East Emma Creek, Sund Creek, and Turkey
Creek, which flow south. Sources of surface water are pomds, springs, lukes, and pereantal
SUEAMs.

2.2.t.7 Montgomery County, Kansas, Boundary Facility

Most of Montgomery County is drained by the Verdigris and Elk Rivers and their
trtbutaries. 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 Greundwater Quatity

2.2.2.t Groant County, Oklahoma, Central Facility

The proposed Grant County sites are tn the Vumoosa aquifer, which is composed of fine-
to coarse-grained sandstone irregularly tmbedded with shale and limestone. Wells in the aguifer
generally yield 25-50 gallons per minute (gpm). 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 500- 1,000 mg/L.

2222 MeClain County, Okiahoma, Boundary Fasility

The chemical quality ot the groundwater in McClain County is generally poad. with
disselved solids contents of less than 500 mg/L. which is satisfactory for most uses. An
undestrable constituent or excessive hardness may make the water unsuitable for some purposes.
However, the yield is expected to be less than 25 gpm.



2223 Okmuigas County, Oklahoma, Boundary Facility

This area of Okmulgee County proposed for siting the boundary factlity is generally
unfavorable for groundwater supplies. The ares is underlain by shale, siltstone, and sandstone of
Pennsylvanian age and by terrace deposits. Most wells in the shale, siltstone, and sandstone yield
only & fraction of a gallon per minute to & few gallons per minute. Wells here yield limited
amounts of water of poor quality.

2224 Woodward County, Oklahoma, Boundary Facility

Groundwater in the Woodward County area is derived almost entirely tfrom the
pragipitavion falling directly on the area. Of an annual precipitation from 2E-28 in., abowm
£.7-2.2 in. is available annually to recharge the groundwater eeservoie. A well in the area of the
boundary facility could yield 25- 150 gpm. Water in this atea is derived mostly from the thin sand
and gravel of some alluvial and terrace deposits, the Ogallaia Formation, and some paits of the
Whitehorse Group. The chemical quality of the groundwater in these areas is generally good, 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 avatlable in the nothem part 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 yeurs. Domestic and livestock water generally is
obtained trom wells. A well dug in 198 about two miles from the proposed sites enceuntered
groundwater 40 £t from the surface. A 123-fc well yielded 1400 gpm (Kraxner. 1991y, “Water in
that generat area is chemically suitable for trrigation (Fader and Stullken. 1978).

2226 Marion County, Kansas, Baundary Facility

Groundwater in Mastion Couaty is generally of poor quality and fow yield. Wells that yield
106-50€ gpm are in the central part of the county. (The boundary facility is in the west central part
of the county.) Wells in the rest of the county yield [0-100 gpm. About 2.600 acres of ¢cropland
are urrigated. 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 not 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. and three of these are presently in use.



2.232.7 Montgomary County, Kansas, Boundary Facility

Thc pmpmﬁd 3ite and thc‘: ztltemativc% in Montgumery County uvertie Chanmc Sha!e and
that ylcldé ‘srﬁ-‘ﬂl to modcmtc supphe.s of w.:,tcr tor wetls from san(fsmne bedﬁ at dﬂpthc of as much
as 400 ft Drum Limestone generally yields little or no water to wells except in the shallow zone of
weathering. A well in the area near the proposed sites yields water with a dissolved solids content
of 183 mg/L. (O'Connor, 1974). Kansas drinking water standards for disselved solids are
500 mg/L.

223 Wallands

Marshes, swarmps, ponds, and bogs are used by migratory birds, tish, and aquatic plant
life. Wettands have the following benefits (Federal Interagency Committee, 1959y

L. Protection of wildlite. Wetunds support 30% of tederally protecied threatened
and endangered species. Wetlands can be shatlower. tess wrbulent arcas for
fish to hatchs they are a safe refuge for amphibians and reptiles. Wetlands are
the few fertile. moist areas during winter for migratory birds and are crucial
waterfowl nesting spots.

[

Control of flouding. Wetlands act as holding tanks during heavy rains and
snow melts,

3. Purification of water. Wetlads filter sediments and pollutants before water
flows to nearby streams, lak > and rivers.

4. Boosting of groundwater supplics. Wetlauds help purify and replenish water
supplies by recharging aquifers ana Jterin out sediment and disease-causing
bacteria.

Wetlands are protected by the Clean Water Act of 1977 (33 U.S.C. 125] et seq.). Any
soif 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 404 permit or & waiver of a
permit trom the U.S. Army Corps of Engineers.

Each central facility site and the six boundury fucility sites (proposed sites and altematives)
were evalvated with regard to wetland sites. Documents reviewed were (1) Soil Conservation
Service wetlunds maps. (2) U.S. Fish and Wildlife Service Natioaal Wetlands Inventory Program
maps and (3) data obtained from the U.S. Army Corps of Engincers 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.



2231 Grant County, Qklahama, Centrat Facility

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

2.2.3.2 McClain County., Oklahoma, Boundary Facitity

The evaluation by the U.5. Fish and Wildlife Service and the McClain County Soil
Conservation Service indicated that alt of the altemnatives for the McClain County boundary tacility
have protected wetlands in the quarter sections, No wetlznds appear 1o be in the proposed site.
The wetland aren is itflustrated in Fig. 1.10. The creek oriented north-south needs o be protected
to & distanee of about 90 yards on each shore. The creek oriented east-west has o wider area of
protection toward the east side.  [ne the case of the MeClain County boundary facility, the wetland
area coincides with the floodplain ares to be discussed in Section 2.2.4.

A letter from the U S, Fish and Wildlite Service conceming the wethunds at this boundary
factlity recommends that impacts to wetlands and stream areas (the floedplain) be avoided by
locating facilities in upiand sites.

2.23.3 Okmulges County, Okiahoma, Boundary Facgilily

While the U.S. Soil Conservation Service wetlands maps indicated that there were nu
wetfands at these sites, the U.S Fish and Wildlite Service determined that there are wetlands in the
alternative sites | and 2 quarter sections in Okmulgee County.

A leter from the U.S. Fish and Wildlite Service conceming the wetlands at this boundary
facility recommends that tmpacts to wetlands and steeam areas (the tloodplain) be avaided by
locating facilities in upland sites.

2234 Woaodward Caunty, Okishoma, Boundary Facilily

The U.S. Fish and Wildlite Service investigated the presence of wetlands in the pinpused
and alternative quarter sections of Woodward County and found no wetlands of concern,
Furthermore, the U.S. Soil Conservation Service wetlands maps indicated that there are no
wetlands at these sites.

2235 Kiowa County, Kansas, Boundary Facility

The U.S. Fish and Wildlife Service investigated the presence of wetlands in the proposed
and altermative quarter sections of Kiowa County and found no wetlands of concem.



2.2.3.6 Marion Counly, Kansas, Boundary Facility

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

2.2.3.7 Wonigomary Counly, Kansas, Boundary Facility

No wetlands information was available for this site sinee the county has not been mapped
tor wetlands,

224 Floodplains

Floodplairn/floodway areas are delineated by the Federal Emergency Management Agency
(FEMA) for the creeks and bodies of water in each county. Floodplain data were obtained from
the U.S. Army Corps of Engineers in Tulsa tor the northem Oklahoma and southern Kansas sites,
Each county in Oklzhoma also sent verification information on floodplains for the proposed site
and the alternatives in that county. The 100-year floodplain maps used for this EA are defined by
FEMA and represent the regutatory floodplain for non-eritical fucilities to be observed by federal
agencies, according to Executive Order 11988 (Floodplain Management, May 24, 1977). Inan
area marked as part of a 100-year floodplain. the probability of a flood is 1% per year. The
floodplains would be avoided for placement of any instrumentation.

2.2.4.1 Grant County, Qkiahoma, 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 MecClain County, Okiahoma, Boundary Facilily

A review by the McClain County Conservation District and the U.S. Aemy Corps of
Engincers in Tulsa reveated that the proposed site and each of the alternative quarter sections in
MeClain County is partially encompassed by floodplain aseas (see Fig. 1.10)

2.2.4.3 Okmulges Couniy, Oklahoma, Boundary Facility

A review by the Okmulgee County Conservation District and the U.S. Army Corps of

Engineers tn Tulsa revealed that the quarter sections representing afternatives | and 2 in Okmulgee
County partially encompass floodplain arsas (see Fig. 1.1



2.2.44 Woodward County, Oklashoma, Boundary Facility

A review by the Woodward County Conservation District and the U.S. Ammy Corps of
Engineers in Tulsa revealed that no floodplains are in the area of the propused site and tts
alternatives in Woodward County.

2.2.45 Kiowa County, Kansas, Boundaty Facility

Kiowa County dues not pasticipate in the flood insurance program of the Federal
Emergency Management Agency. As a result, the presence of a tlood plain in the urea of this
project is very unlikely.

2.24.8 Marign County, Kansas, Boundary Facility

A review by the U.S, Army Corps of Engineers in Tulse revealed that the proposed wnd
altermative quarter sections in Marion County partially encompasses the floodplaia (see Fig. 13

2.2.4.7 Montgomary County, Kansas, Boundary Facility

A review by the U.S. Army Corps of Engineers in Tulsa revealed that no floadplains are in
the areq of the propused site and its altematives in Montgomery County.

2.3 Air Quality

The states of Oklahoma und Kansas accept the National Ambient Atr Quality Standards tar
the following six criteria atr pollutants: sulfur dioxide. carbon monexide. nittogen oxides,
particulate muatter, ‘eud. and ozong. Euach stute hus a limited monitoring network within the stte
monitor compliunce tn areas that may be exceeding one or mere standards.

The proposed central factlity in Grant County, Oklahoma, and the theee proposed houndary
sites in Oklahoma are tn attainment areas for all ate pollutants. Most of the state of Oklahoma s un
attainmert area for all pellutants except for pockets near the larger cities, largely because of
autormnobile exhaust. The emire stute ts an attainment area except that (1) for ozene. an exceedance
exists ire Farm, Tulsa, and Skiatook, and (2} for sulfur dioxide. an exceadance exists in Ponca City.
The state generally places sampling stations where it expects that exceedances of the critaria
pollutants might occur. No sampling station exists in any of the four Oklzhoma counties of interest
because significant industriatization and/or automobile tratfic are absent.

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



monoxide, The Wichita area is a nonattainment area for ozone. Qtherwise the remaining portion
of Kansas is an anainment area with respect to each of the criteria potlutanis.

24 Nolse

The ambient background (envitonmental residual) noise tevel at the proposed central facility
and ench oE the six pmposed bound‘ary faci[iﬂe; is expectedﬁ to be tow because ind’ustri"i '.md

cmdu by Avgnnne N.morm.L Lgbutatﬁcy qmtf tor tkm E;'A at the fearest rcsuj@ncc for each of zhe
propused sticy, at the two alternatives for the centrul fucility site. and st two of the six proposed
boundary sites (Okmulgee County and Momgomery Ccmnt})\ Measurements were made in the
eveming or nighttime, when humar activity was at & mintmum and ssrfave winds were lowest. The
methodology used to measure the ambient noise levels at the sites (s deseribed in Appendix E.

The ambient nowse measuremeants in the full 1/3-vetave band spectrum were gequired and
are summarized in Appendix B, All references to the 100-Hz frequency band and the 2.000-Hz
frequency band will be taken to be the V/3-outave bund feequencies for which Lit-Hz und
2000-Hz ara the center trequencies, respectively. A detaited study of the nuise in the 0-Hz and
2.000-Hz frequency bands was alse carried vut, with results ulso presented in Appendix E.
Emphasis is placed on these frequency bands because the 50-MHz and 915-MHz profiles/RASSs
emit potentially annoying tones at those frequencigs. Measured noise levels ure compared with the
threshold of hearing. whick is detined s the lowest level that can be detected by the human car.
For the [00-Hz frequency band, the threshold of hearing is 36 dB and for 2.000-Hz frequency
band the threshald of hmdl’tﬁ&‘ is 2 JB (Robinson and Whittle. 1964 A briet discussion of
measured or expected noise levels at cach site ts presented here. The expected impuets from the
noise of the RASSs will be discussed in Section 3.4

Table 2.t gives the distance between the proposed/aliemative sites and the nearest residence
tor the central facility and cuch of the 6 boundary facilities. A zere m the wole indicates that the
nearest residence is actually on the plot of tand that ts representad by the proposedraliemative
quarter section or immediately adjacent to it. Background . mbient noise levels are of interest for
these newrest residences because the potential impacts weuld be greatest there. Field measurements
carried out for this EA focused on those nearest residences.

241 Grant County., Okiahoma, Central Facility

Bu '!; round noise measurements were made in Nevernber and December 1991 at the
testdences nearest the lecation of the proposed site and euch of the two alteenatives in Grant
County, as aketuhsd in Fig. 1.9 The area around the proposed central facility is m an isolated
sural area with feemrhouses located within about a mile of each other. Mast of the area is either
cropland or pasture with some trees. Billings. Oklahoma, the nearest town. s about four miles to
the south. Transportation traftic is rare during the evening and nighttime. ane’ no industrial activity
ts present in the aree. Ambicnt ntoise levels are very low. Measureme s at the 100-Hz frequency
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Table 2,1 Distance of Closest Residence to Each of the Proposad and
Alternative Sites (miles)

Proposad

Facility Site Alt, 1 Alt. 2 Alt, 3
Grant County, OK .7 1.5 t.5 an-
McClain Caunty, QK a a 8] Q
Okmulgee County, OK a a a] 0
Woodward County, QK g.t @1 (3 T
Kiowa County, KS. @t .2 Q.a @
Marion County, KS Q ] Q Q
Mantgomery County, K8 a @ o] R

band revealed values of about 30 dB. which is equal to the threshold of heanng. The ambiemt
residual noise tevel for the 2,000-Hz frequency band is § dB. which is 6 JB bigher than the
threshold of hearing for this frequency band.

2.4.2 MecClain County, Oklahama, Boundary Facility

No background noise messurements were made at the MeClatn County sites. However.
the background (environmental residual} rotse levels are expected to be shightly higher than these
measured in Grant. Montgomery. and Okmulgee Countiss, dug to the tact that there' is some
tndustrial activity present. An oif plant runs continwously and the noise from that plant can be
heard at the nearest residences during the nighttime and sometimes during the day. Figure (.10
presents g sketch of the MeClain County boundary sites und the residences nearest them. including
the oil plant. The area around this boundary facility is isoluted and rural. Residences are tocated
close to the proposed site and Alternatives | and 2. Teanspertation traffic is rare during the
evening and nighttime. Most of the areq s either crapland or pasture fand with some rees. By
using the ambient roise data ucquir:‘:d at Grant. Montgomery, and Okmulgee Counties of 30 dB wt
the LOO-Hz frequency bund and § dB at the 2.000-Hz trequency band. any projected imp:xcb; fram
the profiler/RASSs will be overestimated since the background noise [evel at this site is expected to
be higher than at cither Grant or Okmulgee Counties (due to the background nuise from the vil

plant).
24.3 Okmulgee County. Oklahoma, Boundary Facility
Backyround noise measurerents were made in December 1991 adjucent to the residences

nearest the location of the proposed site und euch of the three alternatives in Okmulgee County.
These locations are identified in Fig. L.1L. The area around this proposed boundary facility is
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cural, with residences located near to the north, east, and south of the site. Fewer homes are in the
arcas of the altemarives than at the proposed site. However, residences are near all of the sites.
Transpertation traftic 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 100-Hz
frequency bane revealed values about 30 dB, which is barely audible. The ambient level at the

2,000-Hz frequency band is [0 dB, about § dB greater than the threshold of hearing.

244 Woodward County, Oklahoma, Boundary Facility

No background noise measurements were made at the Woodward County sites. The
proposed site and the two alternatives are sketched tn Fig. 112, Background noise levels are
expected to be very low at this site because the area has no nearby industeial activity and lintle
transportation activity. The buckground noise levels are expected to be similor 10 those measured
in Grant. Momtgomery, and Okmulgee Counties because the land use and density of houses are
similar. Figure [.12 presents a sketeh of the location of the residences nearest thie three sites undes
considecation. The area around this propased boundary tacility is rural. Residences are located
nearby to the north. west. and south of the site and alternatives. 'l‘mnspﬁmtmn traffic is rure
during the evening and nighttime. and no industrial activity is present in the area. Most of the area
is rolling rangefand. Ambient noise data acquired at Grant. Montgemery, and Okmuigee Counties
suggest that the ambient notse level in the 100-Hz frequency band should be about 30 dB. The
ambient level at 2.000-Hz is expected to be about § dB.

2458 Kiows County, Kansas, Boundary Facility

No background noise measurements were made at the Kiowa County sites. Background
noise levels are expected to be very low at these sites becavse the area hids no nearby industrial
activity and little transportation activity. However. the background noise levels are expected to be
stmilar to those measured in Grant. Montgomery. and Okmulgee Counties. Figure 1.13 presents a
sketch of the location of the Kiowa County proposed and alternative sites and the residences
nearest them. The areu around this boundary facility is rural. Only a few residences are located
near the propesed site and alternatives. Transportation traffic is rare during the evening and
mighttime. and no industrial activity is present in the area. Most of the areq is cropland, rolling
rangeland. and grassland. Ambient neise 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 arabieat level in the 2.000-Hz frequency band is expected to be about 6 dB.

246 Marion County, Kansas, Boundary Facility

Neo background noise measurernents were made at the Muarion County sites. Background
noise levels are expected to be very low at the proposed and alternative sites because the area has
e nearby industrial activity and little transportation activity. However. the background nuoise
levels are expected to be similar to those measured in Grant. Montgomery, and Okmulgee
Counties. Figure 1,14 presents a sketch of the Marion County boundary sites and the residences

(3]
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nearest them. The area around this boundary facility is rural. Restdences are located neur the
proposed site and alternatives. Transportation tratfic is rare during the evening and mghtume, and
ne- industrial activity is present in the area. Most of the area is woody pastuee of woody grassland.
Ambient noise data acquired at Grant, Montgomery, and Okmulgee Counties suggest that the
ambient noise fevel in the 100-Hz frequency bund should be about 30 dB. The ambient level at the
2,000-Hz frequency band is expected to be aboyt 8 dB.

2.4.7 Montgomary County, Kansas, Boundary Facility

Buackground noise measurements were made at the Montgomery County sites. Buackground
(cnvironmental residual) noise fevels were very low at the proposed and alternative sites because
this area has ne nearby industrial activity and letle ransportation activity. Figure 115 presents a
sketeh of the Montgomery Couaty boundacy sites and the residences nearest to them. The area
around this boundary fuctlity s rural. A few residences are located close to the proposad site and
the alternatives. Transportation tratfic s rre during the evening und nighttime, and no industrial
activity is present in the area. Most of the area is croplund or geasstand. The ambient noise fzvel w
the L0O-Elz trequency bund is measured to be 36 ¢B. The ambient level ut 2.000-Hz was
measured to be 6 dB.

2.5 Biotic Resources

n terms of areal cequirements, the ARM Program's CART site (325 km x 275 km)
supports several diverse habitats and biotic communities. In generel terms. the ecosystems of
Kansas and Oklahoma constst chietly of geasstands, woodlands. and some shrublands. These
ecosystems are not clearly defined amd often overlap or mix. The grassland ecosystem dominates
the land within the boundaries of the CART site. Grasslind types tound vwithin the confines of the
CART site include tallgrass. shortgrass. mixed. and sandsage prairie (Jones et al.. 1985).
Woodland ecosystems occur maost frequently in the eastemn regions of both states and along water
courses. The Northern Floodplain Forest type. featuring cottonwouds and willows. can be found
tn scattered tracts within the CART site boundurtes. Oak-hickory forests occur in Okmulgee
(Oklahoma) and Moatgomery (Kansasy Counties, near the CART site's eastern boundury.
Shrubland 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 tound in the seven counties containing the proposed sites include badger, beaver. black-
tutled fuckrabbit, coyote. deee. fox. house mouse. opossum, quail, and red-cared turtle.
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2.5.t Vagelation and Wildiila

2.5.t.1 Grant County, Oklahoma, Centrat Facility

Originally mixed-grass prairie, most of the land in Grant County is cultivated or dedicated
to livestock production. The mmed—gmss prairiz ecosystem is characterized by tallgrass,
shortgrass, and intermediate-height species, (Jones et al.. 1983), Tallgrass varieties occurmring in
the county (USDA, [985) include big bluestem (Andropogon gerardp), switchgrass (Panicum
virgatumy. and indiangrass (Sorghastrum nutans). Blue grame (Bouteloua gracilis), is a shorngrass
species that grows in Grant County. Native trees and shrubs, though relatively sparse in this

county, include blackjack vak (Quercus murilandica), covonwaod, green ash, and American elm.
Bastern red cedar (Junriperus virginiana), Russian olive. and Austrian pine have been introduced in
the county for use in windbreaks, Windbreaks shield livestock, buildings, gardens, and fruit trees
from the effects of high wind and snow.

The Oklahoma Natural Heritage [nventory, a component of the Oklshoma Biological
Survey, identified 54 antmal species likely to oceur in Geant County. The badger, beaver. bull
snake, eastern cottontail rabbit. Great Plains toad, house mouse. and yellow mud turtle were
among the common species identified (Butter. £991). Comraon bird species include the mouming
dove, barm owt, belted kingtisher, and American crow (Peterson, 1980).

2.5.1.2 McClain County, Oklahoma, Boundary Facility

Ouk savannabh and mixed-grass prairie can be found in McClain County. Post oak
(Quercus stellatay and blackjack oak dominate the woodland regions of the savannah (Jones et al..
L985). Species of vegetation inhabiting the county tnclude big bluestem. blue grama, silver
bluestem. and indiangrass.

Wildlite species ocourning in the county include beaver, bobeat. coyote, fox squisrel,
raccoon, red-tatled hawk, redwing blackbird, and twe types (timber and westem diamondback) of
rattlesnake. Qver 75 species of vertebrates occur in the county (Butler, 1991).

2.5.1.3 Okmuigas County, Okiahoma, Boundary Facility

The Quk-Hickory Woodlands ecosystemy. which includes prairie grasslands, is prevalent in
Okmutlgee County. The hardwood forests in such an ecosystem are dominated by vak-hickory
(Quercus-Caryva) species (Jones et al.. 1985). Bermuda grass (Cvaodon dactvlon). Korean
lespedeza (Lespedeza stipulacae), bruomsedge bluestem (Andropogon 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.
pratrie King snake. red fox, and opossum represent some of the animal species occurring in
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Okmulges County (Butler, 1991). Bird species found in the county include the brown-headed
cowbird, northern mockingbird, European starling, and house sparrow (Peterson, 1980).

2514 Woodware County, Okiahema, Boundary Facility

Woodward County is located in an area of vast mixed-geass prairie, broken up eccasionally
by sandsage prairie. Native grasses in the mixed-grass prairie consist primarily of bluestem
species. Sand sagebrush (Artimisia filifolic) s the dominant grass species in the sandsage prairie
(fones etal., 1983). Native trees that can be found atong streams and in some upland areas
include blackjack oak. cottonwood, elm, hackberry. and witlow (USDA, [963). Eastern red
cedar, ponderesa pine, sycamore, and Siberiun elm huve been used in windbreaks,

The least shrew, northern grasshopper mouse, and spotted ground squirvel are most hkely
to oceur in the regions of Woodward County that support o sandsage prairie ecosystem. Other
species oceurring in the county include the big brown bat. bobcat, common snupping turtle,
coyote, Great Plains toad. raccoon, and river otter (Butler, 1991).

25.1.5 Kiowa County, Kansas, Boundary Facility

Vegetation species oecurring in Kiowa County are typical of the mixed-grass ecosystem
that is prevalent in western Kansas. Broomweed, goldenrod. indiungrass, switchgrass,
wheatgrass, and several vorieties of bluestem grass are native to the county (USDA, 1986).
American efm, black walnut, black willow, cottonwood, green ash, and Russian mulberry grow in
scattered. refatively narrow tracts, usually along rivers and sireams. For windbreaks, eastern red
cedar and Siberian el:n are the most commonty used species. Buckbrush, dogwood. pium. and
pratric rose are examples of the county's native shrubs.

Various kinds of wildlife are attracted to the mixed-grass vegetation commonly found in
Kiowa County. Larger mammals occurring in the rangeland habitat include. coyotes, mule deer,
and pronghom (Jones et al.. [985). Boebwhite quail. meadowlark. mourning dove, pheasant, and
field sparrow represent some of the bird species tound in the county.

2.5.1.6 Marien County, Kansas, Boundary Facility

Noncrop vegetation in Marion County consists chietly of tallgrass prairie species. Big
bluestent, little bluestem. indiangrass, and switchgrass can be found in areas where managed
grazing but no overgrazing has occurred. Buffalograss. blue grama. and sideoats grama are
commen in overgrazed areas (USDA. 1983). Native woeded 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 tattgrass habitat found in Marion County suppors a variety of animal life, including the
bobwhite quail, cottontail rabbit, field sparrow, meadowlark, and pheasant. White-tatled deer,
wild turkey, opossum, owl, raccoon, and squirret frequent the county's woodlands. The badger,
jackrabbit, killdeer, and prairie chicken are attracted to Marion County's rangeland (USDA, 1983).

25.1.7 Montgomary County, Kansas, Boundary Facility

Montgomery County, located in & region referred to as Cross Timbers, contains both vuk
savannat and tablgrass prairie ecosystems (Jones et ok, 1985). Approximately 40% of the county
consists of various types of cropland (USDA, 1980}, Big biuestem, goldenrod, indiangross,
ragweed, switchgrass, and wheatgrass are but o few of the native vegetation species vecurring in
the county. Woodland areas vccupy approximately t0% of the land in the county. Species mutive
to upland regions include ash, hackberry. bluckjuck ouk, and post oak. Blaek walnut. hickory, red
eak. pin vak, white vak, pecan, sycamire, and maple are common aleng rivers and streumbeds.

Wildlife occurring in the wooded habitats of Montgomery County mclude white-tailed deer,
opossum. squirrels, owls. hawks. and woodpeckers. Killdeer. jackrabbits, hawks. und
dickeissels can be found in the county's rangelund habitat (USDA, 1980). Cottontail sabbit,
meadowlark, field sparrow, and red fox frequent the taklgrass prairie.

2.5.2 Threatenad and Endangersd Spacies

Consultation with the Kansas and Okluhoma offices 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 boundury
facilities (see Tabke 2.2). [n Qklahoma. the piping plover (Charadrius melodus) and least tem
(Sterna antillurwm)y are seasonat migrants associated with unvegetated wetlands and streams (Gill.
1991a). Thetr habitat exists in atf four of the Oklchoma counties containing proposed and
altermative sites. The bald eagle (Haliveetus leucocephalus) can occur in river and lake habitats
(usually tn winter) that exist in the Oklahoma counties examined in this assessment. While the
peregrine falcon (Falco peregrinus) is an uncommon migrant to Oklahoma. its habitat (water
bodies. wetlands, cropland, and grasslands) occurs in each of the four counties. The prairie muole
cricket (Gryllotalpa mgjory, currently under consideration for threatened status. has been seen in
McClain and Okmulgee Counties (Forsythe, 1991b). No federally listed plants occur in the
Oklshoma counties containing the proposed central or boundury sites.

The three counties in Kansas (Kiowa, Marion, Montgomery) that contain proposed and
alternative boundary factlity sites provids potential habitats for eight federally listed threatened or
endangered animal species. Six of these species (bald eagle. whooping crane. peregrine falcon.
least tern, piping plover. prairie mole cricket) are among those that potentially occur in the four
Okishoma counties identitied. The black-tooted ferret (Mustela nigripes) is associated with prairie
dog towns that can oceur in Kiowa County. However, the Kansas office of FWS indicated that no
sightings of the black-footed ferret have ever been reported in the county (FWS, 1992). The



Table 2.2 Federally Listed Thieatened and Endangerad Species
Qccurring or Patentially Occurring in the Counties Containing Centrat
ar Boundary Facility Sites

State Scientific Name Common Name Status

Oklahoma? Falco paregrinus Peragrine fafcan Endangared
Haliagetys Bald eagle Endangeared
ladcocephalya
Grus amearicana Whaoping crane Endangered
Starna antillarurm Least tern Endangsared
Charadriys melodus Piping plover Thraatenad
Gryllotalga major Prairie male cricket Threatered

Kansas® Falco peragrinus Paragring falcon Endangarad
Haliaaatus Bald eagle Endangerad
leucacaphalus
Grus amaricana Whaoping ctane Endangarad
Starna antillarum Least tarn endangerad
Mustala nigripas Btack-faatad farrat Endangored
Charadrius meladus Piping plover Threatonod
Naturus placidus Neosho madtom Throatanod
Gryllotalea major Praitie maole crickat Thraatonad

% Source: LS. Fish and Wildlite Sarvice Oklahama Qllica.

% Source: W.S. Fish and Wildlife Service Kansas State Olfice.

Neoshe madtom (Noturus placidus). a small catfish tavoring shatlow gravel bottoms. can be found
it the Cottonwood River, which tlows through a portion of Marion County (Gill. 1991a). No
tedsrally 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 zentral or a boundary
facility. A listing of FWS Candidate | 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
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the potential for an official federal listing by FWS: Candidate 2 species are those for which the
FWS is collecting data in order to detgrmine their biological status.

2.6 Land Use

Land use in the seven counties comtaining the proposed action and its alternatives is
dominated by agriculture, particularly cropland, pasturnge, and rangeland. Farmland accounts for

account for less than 5% of the tand in each of the seven counties. None of the proposed and
alternative facility sites is govemed by zoning regulations or other lund use controls. Most of the
counties containing the proposed and alternative facility sites have yet to develop comprehensive
plans or future land use maps. Only the Grant County and MeClain County (Oklahomis) sites are
tocated within ten miles of a major transpostation artery (fnterstate 35 None of the proposed and
alternative facility sites are located in or neur 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 G. Table 2.3 summurizes the propostion of agriculural land
and woodland in each of the counties containing 2 propesed or alternitive facility.

2.6.1 Grant County, Oklahoma, Central Facility

The proposed and alternative sites for the project’s central fucility are located in the extreme
southeastern corner of Grant County, Oklehoma, in the northern part of the state, approximately
seven miles southeast of the small town of Lamort (pop. 454). Billings (pop. 555). in
neighboring Gurfield County. is located five miles to the southeast. The Sult Furk of the Arkansas
River winds in an cast-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 1987

Landg Atoa Land in tand in
County (Stata) (acras) Farms (%) Waoodland (%)

Grant (Oklahomz)® 642,739 90.7 0.5
MeClain (Qklahama)? 72,179 72.9 2.5
Qkmulgaa (Qklahama)® 446,425 55.9 6.0
Waoodward (Qkfaharna)® 794,848 86.1 0.6
Kiowa (Kansas)® 462,572 84.8 0.01
Marion (Kansas;® 604,243 95.6 2.5
Montgomery (Kansas)® 413,292 79.2 10.0

& Source: USBG, t987a.
b Source: USBGC, 1987b.



eight miles east.

Agriculture is the dominant land use in Grant County. Qver 90% of the fand is dedicated to
farming. Agricultural uses include cropland and rangeland for pasturage. Wheat accounted for
most of the cultivated crop in recent years. USDA-designated prime farmland accounts for 71%
(437.000 acres) of the soils found in the county (USDA, 1983). The county has not yet devetoped
& comprehensive plan, and no zoaing controls exist in the immediate vicinity of the proposed site
and its alternatives (Shaffer, 1991).

Land use in the immediate vicinity of the proposed and alternutive sites for the centsal
facility is almost exclusively agricultural (see Fig. 2.1, consisting of cvoplund, puasture, und
cangeland. Over 75% of the soils in the quarter sections containtng the proposed and altemutive
sites are considered prime. Smalt woodlund tracts can be found o few miles north of the propused
factlity site. along the Salt Fork of the Askansus River.

2,62 McClain County. Qklahoma, Boundary Facility

The proposed and alternative sites for the McClain County boundary facility ae located in
the south ceatral portion of the county, amid rolling and hilly topography, approximately 35 miles
south of Oklashoma City and 8 mifes southwest of Purcett. Interstate 35 runs north-south through
Purcell, and the Canadian River flows anather mile east of the interstate. The sites cun be uccessed
By county section roads that are typically unpaved.

Agriculture is the major lund use tn McClain County. Almost 73% of the land is in
tarmaland (USDA, 1979). Abandoned cropland used tor grazing and rangeiand account for most of
the remaining tand in the county. Crops produced within the county include wheat. sorghum,
cotton. seybeans, and peanuts (USBC, {987a). Ne zoning controls exist for the portion of the
county containing the propossd 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 lund approximately
two miles south and west of the propesed site. and un oil derrick is located on the south side of
state Highway 24, two miles 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 [. Another pipeline. having a north-south orientation, passes within 0.75 miles of the
custern edge of the quarter section containing the proposed site. NOAA profiler equipment is
located tn the quarter section containing the proposed facility site.
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263 Qkmulgee County, Oktahoma, Boundary Facility

The proposed boundary site and its alternatives are located on gently rolling terrain in the
northeast corner of Okmulgee County, 6 miles west of Haskzli, Okiahoma, and approximately
20 miles south of Tul“i&, The Arlsamas River is tocated appmximately 8 miles north at the

caunt__y section mada, mo_st of whtch are unpwcd

Agriculture and woudlands are the prevalent lund uses in the county. Wheat, soybeans,
sorghurm, alfalfa, small grains, and livestock are the primary products (USBC, 1987a). No zoning
restrictions apply to the fand in or around the proposed site or its eliematives.

The land in the immediate vicinity of the proposed site is dominated by woadiand,
cangefand, pasture. and some cultivated crops (see Appendix G). A large urea of woodtund
stretchies to the north and west of the proposed and alternative sites. Single-fumily residences are
scattered throughout the area surrounding the proposed and alternative sites. An electrical power
transmission ling running in & northwest-southeast divection. pusses approximately 1.3 mt nonth of
the proposed site. A pipeline with a northwest-southeast orientation runs spprosimately two miles
south of the proposed site. NOAA profiler equipment is located in the quarter section immediately
east of the proposed site.

264 Woodward County, Gklahoma, Beundary Facility

The proposed and alternative sites for the Woodward County boundary facility are located
ter an arew of rolling rangeland on the southem edge of the county, two miles northwest of the town
of Vici, in the northwestern part of Oklahoma. The Dewey County ling is 0.25 miles south of the
proposed stte. The Canadian River flows approximately ten miles south. The proposed and
alternative sites can be accessed from U.S. Highway 6. 1.5 miles south, or state Highway 34,
[.5 miles east.

Agriculture dominates land use in the county, with 86% of the county's land area dedicated
to tarming. 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 miles north of the proposed facility.
No zoning restrictions exist for the portion of the county containing the proposed and alternative
sites.

Rangeland and pasture are the dominant land wses in the immediate vicinity of the proposed
and alternative sites (see Appendix G). Some scattered wooded tracts lie within a mile of the
proposed site, and larger areas of woodland are within 1-3 miles southwest and northeast of the
proposed site. Seme prime soil is in the quarter section containing Alternative 2. A pipeline
running east-west ts located approximately 2.5 miles south of the quarter sections containing the
proposed and alternative sites.
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Figure 2.1 Ewsting Land Use in the !mmediate Viculy of the Proposed Action
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265 Kiowa County, Kansas, Baundary Facility

Located in south central Kansas, the proposed and altemative boundary facility sites stt o
relatively flat terrain in the northeast comer of Kiowa County, Kansas. The town of Havilond is
located two mitles south of the proposed facility site. U.S. Highway 54 runs through Havilund in
westerly direction toward the town of Greensburg, approximately ten miles to the west of the
proposed and alternative sites. The Rock Island and Pacific Railroad line runs just north of and
paralfel to U.S, Highway 54. The Praet Sandhills State Wildlife Area is in Pratt County. directly
across. Kiowa County's castern border. The proposed and alternative sites can be reuched from
county section roads.

lund (USBC, 1987b). Agricultural uses include cropland and rengelund for pasturage. Wheut,

sorghum, corm, soybeans, and alfalfy are the chict crops produced, and beef cattle, hogs, end pigs
acconnt tor most of the livestoek produced. Nearly 42% (193,000 acres) of the county is
considered prime farmland (USDA, 1986). The Kiowa County State Park is located immediately
northwest of Greensburg, The county has not yet developed & comprebensive plun. und aw zoning
controls exist in the parcels contiining the proposed tacility and its altermutives,

Center-pivot-irrigated cropland. pasture, rangeland, scuttered tree lines, Conservation
Reserve Program (CRP) native grass, and wrban areas (Havilund) muke up the lend use o the
immediate vicinity of the proposed and altermative sites (see Appendix G). No prime soil is in the
parcels containing the proposed and altemuative sites. A pipeline running trom the southwest to the
northeast passes under the quarter section containing the proposed site and under the aorthwest
corner of the quarter section containing Alternative 1. Another pipeline is located 0.5 miles north
off the proposed and Alternative | site.

266 Mation County, Kansas, Boundaty Facility

The proposed boundury factlity s comprised of two parcels of tand n southwestern Marian
County. Kansas. in an area of gently to moderately sloping tepography. The larger parcel
ELO0 acres) is focated four miles south of the wwa of Lehigh (see Appendix G). The smuailer
parcel (1.75 acres), which would contain the RASS. is located approximately two miles south of
Lehigh. The ity of Hillsbore is four miles to the east of the proposed site. An Atchison. Topeka.
and Santa Fe catl tine enters Lehigh from the west, passes within (1.5 miles of Alternative 2, und
continues east into Hillsboro and Marton. The South Cottonwaod River flows upproximately one
mile north of the proposed stte. The propesed and alternative sites can be reached from U.S.
Highway 56, which runs cast-west 0.5 miles south of Lehigh, and from state Highway 15, a
north-south coute that passes twe miles to the west of the proposed and alternative sites.

Qver 95% of Marion County's land is dedicated to sgricultural tand uses (USBC. 1987b).
Approximately 60% (680) of the [.119 farms in Marien County produced beef and dairy cattle in
1987, Crops produced in the county included wheat, sorghum, cam, soybeans, oats, and alfalta.
Over 753% (463,000 acres) of Mariorn County soils are considered prime (USDA. 1983),
Recreational tand uses tn the county include Marion Lake and the Manon Lake State Wildlife Area.

1)
0

P

"



located approximately tem miles northeast of the proposed site. The county recently adopted a

comprehensive plun in the spring of [992. Presently, no existing zoning regulations affect the
proposed and aliernative sites,

Land use in the immediate vicinity of the propesed and altemnative facility sites consists of

2.6.7 Montgomaery Counly, Kansas, Boundary Facility

Montgumery County. Kansays, is located in the suutheastermn purtion of the state, directly
north of the Oklahoma state line, The proposed and altermative boundury facility sites are located in
the nurtheastern part of the county, in quarter sections ditectly south of the Wilson County
(Kansas) boedee. The city of Neodesha i located approximutely 3 miles aorthwest of the
propused and altermative sites. and Cherryvale lies upproximately § mbles southeast. Cutteyville,
the county's largest city, is located 23 miles south of the proposed end siternutive sites. The
Verdigris. River flows .5 miles west of the proposed site. The St Louis-Sun Francisco vaid line,
which runs in a southeasterly direction from Neodesha to Cherryvale, passes within 1.5 miles of
the proposed and alternative sites. The Missouri-Pacific rail line pusses spproximately 2 miles to
the west of the proposed site and heads north into Neodeshe. The preposed and altemative sites
can be accessed by state Highway 96, 3 miles to the west of the sites, and from state Highway 37.
which runs cast from Neodesha before i turms south and pusses within 2 miles of the proposed
ste,

Agriculture dominates land use in Moatgomery County. Almost 80% of the county s
comprised of farms (USBC. [987b). Principal crops include alfubta. sorghum. soybeans, and
wheat. Over 700 of the county's 974 farms sold cattle and calves in 1987, Recreational land uses
i the county include Elk City Luke, Elk City Stute Park. and the EIk City State Wildlite Arca. a
contiguous network of recreational areus located approxinately 16 miles southwest of the praposed
and alternative sites.  Big Hill State Wildlife Area and Big Hill Lake are located approximately
12 miles southeast of the proposed site. The county hus no comprehensive plun or zening body,
Ne [and use controls apply to the area surrounding the proposed site and it alternatives.

Land use w the immediate victnity of the propesed and alternative sites (see Appendix G)
comsists ot croplund, pasture, rangeland, scattered teacts of wounds, and an urban area (Neodesha).
Approxtanately 209 of the lund reserved for the proposed facility is considered prime (SCS.
19uL). NOAA profiler equipuent ts focated on the western edge of the gquarter section containing
the proposed fucility site.



2.7 Visual Resaurces

An tnventory of the visual resources of an dreg is necessary to determine the inhersm
qualities of the lundscape and w establish fevels of intrusion that & given action or project may
introduce to sensitive receptor areas. Examples of sensitive receptor areus include residential
developments, major roads. schools, parks, mutuesl arsas and wrails, unique landforms (blufls,
overhangs, ledges, etw.), and shorelings. Compoenents of a lundscupe include vegetation,
landtorm, water, and man-made structures (USDA, [985). Landscapes can be categorized (high,
medium, low) for visual diversity according to such criteria us vegetation type, height, color and
distribution puttern; water clarity and shoreline definition; landtorm type and height: and the
compatibility of man-made structures with the existing landscape. A landseape set on & mountsin
ridge that towers over a valley contatning & clear, meandering stream and is surrounded by
meadow grasses and woodiunds, with no visible mun-muade structures, would have kigh viswl
diversity.

Viewing proximity zones, which are measurements of distance between @ viewer and un
wlbect, c\-mhh\h puarameters for analysis of visual cesources, The tuscgmmcﬁ prosimiaty zone
ranges from O to /4 mile: the middleground zone ranges feom 44 to 2 miles; and the buckground
zone comdists of views from between 2 and § miles (and beyond).,

Must of the sites containing the propesed and alternative tacilities are locuted in areas of
relatively low to medium visual diversity.

271 Grant County, Oklahoma, Central Faellity

The proposed and alternative tacilities wre locuted in an area of low visgal diversity., The
topography is gently rofling to that, with tew hills or distinctly contresting bandforms visible. The
vegetation pattern ts charactertstic of the croplund and rangeland that duminates the county, Theee
is some diversity in height but fittle in color. Trees and shrubs are scattered across the horizon.
and ner water features are visible in the uny of the viewing proximity zones surrounding the
proposed site. The primary sensitive viewers consist of residents in homes and farmstcads
scattered throughout a tive-mile radius around the propesed site. The nearest town (Billings) is
tive miles away. No unigue views or vistas are apparent ia the vicimity of the proposed fucitity.
Photographs of the proposed action that were taken from within the foreground and middleground
viewing proximity zones appeas in Appendix H.

272 McClain Caunty, Okiahoma, Boundary Facility

The MeClain County pr‘upmed and alternative sites are set in an area of medivm visual
diversity. The local topography is dominated by low, rounded hills and several dramnages (Finn,
Wildcat. and Woll creeks) of the Washita River. Some of these drainages are steep. in contrast
the surrounding rolling landforms. Some uncomimon viewpaints and vistas are located on the
highest points of the hills near the propesed and alternative sites. Several man-made structures
(communication. water, and oil industry towers) are visible from viewpoints surrounding the
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pruposed site. Travelers o state Highway 24 and residents of the homes and furmsteads scattzred
in a five-raile radius around the proposed site would be the primury sensitive viewers.

r\ppcndt‘( H contains foreground and middleground views of the proposed fucility. The
middleground views were tuLcn from state Highway 24, at 2 point approscanatety two miles east-
northeast of the proposed site.

273 Okmulgee County, Oklahoma, Boundary Facilily

shies is gcru_:l_\y mll.mg. Wnud;d mu.n.. Fise to thc, west. E..mJtu"m mJ vcgemmsn are "ff:!tc:mbhy

uatform, with little diversity in height and color. No majoe water teatures are visible e the arca
surrounding the proposed site. Several towers from an electricut power transmission line thit seas

approsimaely two miles northeast of the proposed site are visible from points around the proposed
and alermative sites. An NOAA meteorological ower, logated in the seetivn contsining the
proposed site, s visible from valy & few points beyond the fereground viewing proximaty zofe.
The primary sensitive viewers would be the restdents of the seuttered Romes und turmmsteuds
surrounding the progosed and altemative sites.

274 Woodward County, Oklahoma, Boundary Facility

The landscape of the ares contuining the proposed and alternative sites in Woodward
County consists of gently rolling topogruphy dominated by rungeland and pasture vegetation that
has some vartation in type. height, and coloe. Vartety in lundform is imited. and no sater teatures
are visually obvious. Sensitive viewers would include eestdents of Vict (approximuately two miles
southeast of proposed site). tavelers o state Highway 34 and U.S. Highway &0, and peaple i
the scattered residences und farmisteads that surround the proposed and altemative sites.

2.7.5 Kiowa Caunty. Kansas, Joundary Facility

The tandscape surrounding the proposed and altcrnative sites i Ktowa Counly can be
described in terms of low visuai diversity. Although seme variety exists in vegetation type, sze.
amd coloe. lundturems are sritorm, and no water bodies of particulur visual itevest are in the wren
A meteorological tower vperuted by the NOAA s focated withie 1.5 miles of the propuesed site. und
& communications tower cises ahove the southern edge of Haviland, Both structures are visible
trom: viewpoints surrounding the proposed and alternative sites. Travelers on US. Highway 54
ftwo mitles south of proposed site) and residents of Havitund would be the primuary seasitive
VIEWETS,



2.76 Maricn Counly, Kansas, Boundary Facility

The landscape containing the propused and alternative sites in Marion County s dominated
by rolling wpography of limited variation and an agricultural vegetutive cover of medium diversity
throughout the area surtounding the proposed site.  Steep inclines associuted with Stony Brouk
(immediately south of the proposed site) and the South Cottonweed River (approximately one mile
Arey are beyond background viewing range. A NOAA metevrologicst tower, logated in the section
contutring the proposed facility, is visible in the foreground and middieground viewing proimity
zone. The primary sensitive viewers would include teavelers alonmg U5, Highway 56 und
residents of Lehigh and Hiflsboro,

277 MWMontgomery County, Kansas, Boundary Facility

The lundscape setting of the area contuining the proposed and sltermutive sites in
Montgomery County has some visual diversity. The vegetation cover, predominuntly agericuitural,
varies only slightly in color und height. The gently oHing topography of the regon, though
mostly uniform, is interrupted by the steep dreinages of the nearby (1.5 miles west) Verdigris
River. The areus with the nighest potential for viewing diversity, Elk City State Park, EIk City
State Wildlite Area. and Big Hill Lake. are located beyond the proposed site’s background viewing
range. An NOAA meteorological tower is located in the section containing the proposed site and is
visible within the toreground and middleground viewing proximity zones. Primary sensitive
viewers would include residents of Neodesha wnd teavelers slong state Highway 37 (two miles
cast).

2.8 Cuitural Resources

Archieological, cultural. and historical resourees wre protected under the National Historic
Preservation Act (16 U.S.C. 470 ¢t seq. ): Executive Order 1 1593, Pratection und Enhancement of
the Cultural Environment: the Archeological and Historic Preservation Act of 1974 (16 U.S.C.
d69-469¢): the Archeological Resvurces Protection Act of 1979 (16 U.S.C. 470u4u-3701 1 ): and the
Historie Sites. Butldings and Antiquities Act (16 U.S.C. 461-467). Federal agencies must provide
an epportunity for comment and consultation with the appropriate state historic preservation officer
(SHPQY when an action has the patenttal to atfect cultural sites.

The Oklahoma and Kansas State Historic Preservation Offices have determined that no
archieotopical sites or historic structures listed on the Nationad Register of Historic Places or the
respective state inventories exist in the areas that would be affected by the proposed site or its
alternatives (Punkrantz. [991: Gettys and Brooks, 1991, A list of structures and sites appearing
on the National Register off Historie Places that are tocated in the counties containing the proposed
central and boundary sites is presented Appendix L



2.8.t Grant County, Qklahoma, Central Facilily

The Cklahoma SHPO determined that no archeotogical surveys would be necessary tor the
central facility sites and that no archeological 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 alternutive sites (see Appendix D).

2.8.2 McClain County, Okiahoma, Boundary Facility

The SHPO reported u potentiat tur prebustoric archeological resources at the McClatn
County boundary facilicy site and subsequently conducted an archeological survey of the site und
its altematives. The state archeologist repotted ne prehistoric muteriuls and concluded thut no
kistoric features would be disturbed during construction and operstion of the proposed boundury
fucility. No archeological sites vr historic structures listed on the Nuational Register of Historic
Places or statg inventories are located in the parcels of lund contuining the proposed site or its
alternative sites.

283 OQkmulgas County, QOklahoma, Boundary Facility

The SHPO determined that ne archeological surveys would be necessury for the proposad
boundary facility or its altematives in Okmulgee County and that ne archeological sites or historic
structures listed on the National Register of Historte Pluces or state inventories exist @ the quartes
sectionts comtatning the proposed sde or the alternative sites.

2.8.4 Woadward County, Oklahoma, Boundary Facility

Oklazhoma's SHPO determined that no archeological surveys would be necessary for the
proposed boundasy facility or its altemative sites in Woudward County. No archeological sites or
historic structures listed on the Nutional Register of Historie Plices or state inventories exist in the
quarter sections containing the propased site or the alternative sites.

2.8.5 Kiowa Counly. Kansas, Boundary Facility

The Kansas SHPO indicated that no wrcheological surveys are necessary for the propused
stte ot ity altoraative sites in Kiowa County. None of the quarter scetions containing these sites
buve archeological sites or historic structures listed on the National Register of Historic Places or
state mventories.



2,86 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 powential for archeological resources. No
archeological sites or structures appearing on the National Register of Historic Places or state
inventories were found in parcels containing the propesed site or ws sltemative sites.

2.8.7 WManigomery County, Kansas, Boundary Facility

The Kansas SHPO determined that no archeological sueveys would be necessary tor the
proposed facility site (und its alternatives) in Montgomery County and that re archeolagival sites o
listoric structures listed on the National Register of Historic Places or state inventories are located
in the quarter sections containing the proposed site vr its alterative sites,

2.9 Sociceconomics

The seven counties examined in this anatysis wee predominantly rural. Except fur the
proposed and alternative boundary facility sites in Montgomery County (Kunsas), none of the sites
are located within ten miles of a town or city exceeding 50100 people. Population in the seven
counties for [990 (see Table 2.4) ranged trom 4,046 in Kiowa County (Kansas) to 42,281 in
Montgomery County (Kansas). Al of the counties except McClain County (Oklahoma)
experienced population declings between 1980 and 19960, The mest current (August 1991) labur
force and unemsloyment datu were used tor this analysis. The unemployment rates in the seven
counties (see Table 2.5 as of August 1991 ranged trom 3.3% in Kiowe County to 9.0% in
Okmulgee County (Oklahomu). All of the counties under exumination for this study have exhibited
trends of increasing uncmployment over [9940 totals.

Table 2.4 Population and Growth Rates in Counties Cantaining Proposed and
Alternative Facility Sites. 192Q-1990

Change
County (State) 1980 Fopulation® 990 Population® 1980-1990 (%)

Grant (Qkla.@mma) 6,518 4 G869 -12.7
MeClan (Qklahoma) J.29¢ 22.795 12.3
Qkmulgoe (Qklahama) 39,169 36,490 -6.8
Waodward (Qklahama) 21,172 18,876 -16.3
Kiows (Kansas) 4,046 3,660 -9.5
Marion (Kansas) 13,522 12.888 4.6
Mantgomaery (Kansas) 42,281 38,816 -8.1

® Source:  USBC, 1988,
b Qource: USBC, 1990a USBC, 1990b.



Table 2.5 Labor Force and Unemployment in Counties Cantaining
Proposed and Alternative Facility Sites, August 1991 (BLS,

1991)%
Unemployment Rate (%)
Counly (State) Labor Forcs 1920 August 1991
Grant (Oklahoma) 2,996 3.3 4.1
McClain (Oklahoma) TELOvE 2.3 57
Qkmulgee (Qklahoma) 14,369 8.2 3.0
Woodward (Oklahama) 9,780 4.6 6.6
Taral Qklaama - 5.5 6.2
Kiowa (Kanaaa) 1,852 2.1 33
Marian (Kanaaa) &, 186 3.2 36
Montgomary (Kanaas) 18, 2a4 59 &.7
Total Kamsas ‘ : 4.4 4.8

¢ Qata tor August 1991 ware the most curtent data available as of
December 1991.

2.9t Grant County, Qklahaoma, Central Facility

Grant County occupies [O00O square miles und had @ 1990 population of 5,689 (USBC.
1990zy. With u 1990 population density of 5.7 people per square mile. this predominantly rural
county expernienced a 12.7% decline in its population between FO80 and 1990 {(USBC. 19Yth).
Medford. the county seat, ts [ocated approximately 26 miles northwest of the proposed facility site
and frad & (996 poputation of £.172. Cities and towns near the proposed facility and their 1990
populations include Bitlings (5 miles south in Kay County), 555: Lamont (7 miles northwest),
43:: and Tonkawa (L1 miles northeast in Kay County). 3.127. The largest city within 50 miles of
the proposed facility site is Entd (population 43.308). in nearby Garticld County.

n August [991, a labor force of 2,996 was reported in Geant County (BLS. 1901, The
unemployment rate in Grant County for the same period was 4.1%. The unemployment rate in the
state of Oklalioma during August of 1991 was 6.2%.

292 McClain County, Okiahoma, Boundary Facility

McClain County. which is predominantly rural, experienced a 12.3% increase in
population during the 1980s. [ts 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. Purcell, the county seat. is located eight miles northeast of the proposed facility site and had
4.76() residents in 1990, Cities and towns within 15 miles of the proposed fucility site include
Purcell: Lindsay (approximately 10 miles southwest in Garvin County), with a 1990 population of
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2,947; May..ville (approximately 12 miles southeast ir Garvin County), with a 1990 population of
[.203; and Wayne (approximately 12 miles east-southeast), with a 1990 population of 519

In August of [99[, [E016 people were employed in MeClain County, and the
unemployment rate was 5. 7% (BLS. 1991),

2.9.3 Okmulges County, Cklahoma, Boundary Facility
Okmulgee County hud & [990 population of 36490 and o population density of 32.5

city of Okmulgee. located approximately 15 miles southwest of the propesed fucitity site, serves uas
the county seat. s 1990 populution was 13448 In addition to Okmulgee, cities and towns
within [5 miles of the proposed facility sitz and their 1990 populutions include Haskell (6 miles
cast in Muskegee County). 2.143: Bixby (approximutety 1 miles northwest in Tulsa County),
5.501: and Cowetn (approximately |2 mifes northeast in Wagoner County), 6,139,

The labor torce in Okmulzee County was 14,369 in August 1991 (BLS, 1991). During the
same month. the county experienced un snemployment rate of 9 0%,

2.94 Woodward County, Okifahoma, Boundary Factlity

Woudward County, with a 1990 population of 18976 (USBC, 19900), s the bargest
(0242 square miles) of the seven counties considered in this study. lts predominently rural
population declined by 10.3% during the [980s. Population density in the county was 15.3 people
per square mile in 1996, The city of Woodward, located approcimately 18 miles north of the
proposed factlity site. serves us the county seat. The city had 12320 resideats in 1990, Vici. with
a {990 population of 731, ts the nearest town (2 miles southeuast) to the proposed facility site. No
towns or cities within [5 miles of the propesed site have populations of maore than 506).

Qver 9700 people were employed in Woodward County in August 1991, when the
unemployment rate was 6.6% (BLS, 199().

2.9.5 Kirwo County, Kansas, Boundary Facility

Kiowa County had 4,046 residents in 1990 (USBC, 1990b). The population of this rural
county deciined durtng the [980s by 9.5%. With a total area of 722 square miles, the county had a
population density of 3.1 people per square mile in 1990, The county seat is Greensburg, located
approximately ¢ miles southwest of the proposed site. The town had £.792 people in 1990, The
city or town closest to the proposed facitity ts Haviland (1.5 miles south). with a 1990 population
of 624. Combined. these two urban areas make up almost 60% of the entire population in the
cuunty.



Kiowa County had a labor force of !.852 and an unemployment rate of 3.3% in August
199t (BLS, 1991). The state of Kansas experienced an unemployment rate of 4.8% during the
same month.

2.9.6 RMarion County, Kansas, Boundary Facility

Predominantly rural, Marion County had a 1990 population of 13,322 (USBC, 1990b).
The county covers 943 square mites and had 13.7 people per square mile in 1990 Located
apperoximately L4 miles east of the propesed site, the county seat of Murion had a 1990 population
of [,906. Cities and towns within ten miles of the proposed site. along with their 1990
populations, include Lehigh (two miles northwest), [88; Hillsbore (four miles castd. 2.704; and
Canton, in McPherson County (seven miles northwest), 7494

I August of 1991, 6,186 people were employed in Marien County, und the unemployment
rate was 3.6% (BLS, [9%1).

297 Montgomary County. Kansas, Boundary Facility

Montgomery County had a (990 population of 42,281 (USBC, 1991bk. Occupying 645
square mifes and mostly rural. the county had o 1990 population density of 60.2 people per square
mile. The largest ¢ity in the county is Coffeyville (approximutely 25 miles south of proposed site).
with & [990 population of almost 12917, Independence, the county seat, is located approximately
9 miles southwest of the proposed site and had 9942 residents in 1990, In addition to
Independence, cities und towns within 15 miles of the proposed site include Neodesha (2.5 miles
notthwest in Wilson County), with ¢ 199¢ population of 2.834. and Cherryvale (7 miles
southeast). with 2,464 people tn 1996,

In August (991, Montgomery County had a labor force of 15,284 and an unemployment
rate of 6.7% (BLS. 1991).
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3 Environmentatl Impacts of Proposed Action and Alternatives

This chapter will provide an evaluation of the potential environmentat impacts at the
proposed and alternate sites of the central facility and the six boundary facilities resulting from

areas will be presented: (L) soils and geology: (2) water resources; (3) air quality; (4) noise; (3)
biotic resources; (6 land use; (7) visual resources; (8) cultural resources; and (9) socioeconomics.
The discussion of environmentzl impucts will be based on current baseline environmental
conditions (at the various facilities) and the resulting impacts of the activities involved in the ARM
program. lmpacts are evaluated for buth the construction phase and the operation phase.

3.t Scils and Geology

3.1.t  Constryction

Orly small areus would be cleared and graded (te., less than (0.3 acres of o time, with a
total of about L8 und 1.5 acres for the central and boundary tucilities, 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 resuit,
there would be no effects on local geology and mineral resources at any of the sites (central facility.
boundary facility. auxiliory tacility, and extended sites). The local terrain would be modified
stightly. since the site selection requirements are focused on neurly level areas as a scientific
criterion. No loss of or permanent damage to soil is expected: even the removed topsoil would be
stockpiled or moved to adjacent land to ensure its protection, i requested by the owner.  Very
meinor effects from soil erosion are expected. due to the small arca that would be disturbed.

As identified tn Appendix B, most of the areus o be disturbed would be covered with
plastic sheeting and gravel, while other areas would be cleared. and a conerete pad would be
placed. The etfects of this type of treatment and even installation of the concrete padding would
ot be permanent. and the entire site would be returned to the original lind use at the conclusion of
the en-yeuar project.

1.1.2 Operation

Thete would be oaly minimat predicted impact during the operation phase of the project.
Suil erosion would be minimal due to the small surface area and the aature of the facility. The
problem with the mote clayey seils 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 tmpact for large tacilities but not for the instruments and small trailers proposed for the ARM
Program.
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3.2 Water Resources
3.2.1 Surface \Watar

3.2.1.t Construction

The placement and operation of the meteorological and rudivtion meqsurement instruments
would avoid contact with any creeks or rivers. No impaets are likely to any of the sites, including
auxiliary and extended sites. during the construction phase of the project. Water requirements tor
construction would be minoe and would be met by water tank wucks for dust control und botiled
water and a portable toilet for personnel during ¢onstruction,

3.2.t.2 OQOperation

No impacts are [ikely to the surfuce watees at any of the sites. tacluding auxiliary and
extended sites. during the operation phase of the project. As discussed in Chapter 1. only the
centeal tacitity would be permanently staffed. and would theretore require buth putable water and a
septic systam. The site ts sutficiently near commercial water mains. and these would be used. The
potential problems associated the low permeubility of the soils as an absorption field at the central
factlity (mentioned in Chapter 2). would nut present & problem for the ARM program. in terms of
surface water, stnce the proposed septic tank is smull (designed tor up te 6 people). The septic
field would be installed in compliance with local cegulations. In the event that addittonal burden ix
pluced on the septic system from visiting scientists or other personnel on a temporary basis,
samitary capacity at the central facility would be supplemented with portable toilets of the type used
at the boundary facilities.

1.2.2 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 tn this area ts typically creater than 56 ft.

3.2.2.2 OQparalion
As discussed tn Chapter 1. the proposed action for the ARM program calls for a small

septic tunk at the central facility. The problems associated the soils low permeability as an
absorption field at the central facility (mentioned in Chapter 2). would not present a problem for the
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ARM program, in terms of groundwater, since the proposed septic tank is small (designed for up
to-6 people). The septic field would be installed in compliance with locul regulanions. There will
be v chemical wastes produced, and therefore ao potentiat for impact to the groundwater.

3.2.3 \Waetlands

3223t Construction

As indicated in Chapter 2, wetlunds are present at all of the alternative sites to McClain
County and at alternative sites | and 2 in Okmulgee. The presence of wetlunds at Marton and
Montgomery Counties, does avt appear likely stnee these areus husve not been mupped for wetlsnds
and mupping usually tkes place for areas thut are likely wethinds candidates. For those sites for
which wetlands have been identified. no copstruction or contuct with any wethand area is neaded or
would be made as part of this ARM experimentat etfort. Since the distuebed area required for a
boundary facitity is only E.§ acres within an entive quarter section (160 aeres, of which 30- 10
acres bound the needed areu), ample room is avaituble sway from the wetlund urea tor equipment
placemment.

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

3.2.3.2 Qperation

No impuacts are tikely to any of the wetlunds ot any of the sites during the operation phase
of the project. Since the placement of equipment will be away from the wetland arsas, there would
be ne activity at any ot the wetland sites. Furthermore, since the fucilities would be constructed
away from the wetland areas (even auxiliary and extended sites), operutions tike place away from
the wetland areas and these areas would be avoided.

3.2.4 Floadplains

3.2.4.% Construction

Evaluation of the tloedplain tnformation for the central and boundary tacilities revealed that
tloodplains exist for the McClain County (Purcell. Oklahoma) boundary facility (the proposed site
and Alteenatives 1. 2 and 3). the Okmulgee County (Haskell. Oklahoma) boundary facility site
(proposed site and Alternatives §. 2 and 33, aad the Murion County (Hillsboro, Kansas) boundary
tactlity site (proposed site and Alteratives § and 2). Floudplain information on Kiowa County has

13



not been developed by any agency. Figures L. 16 and L tE show the areas affected by the
floodplain for these facilities. Since only [.5 ucres need to be disturbed in these quurter sections of
LoL acres ¢ 160 acres, of which 50-100 acres are needed tor the boundary factlity), ample room
remains for placement of the insirumentation within those quarter sections, away from the
floodplain areas. These floodplain areas, identified in Fig. 1. 10, LI and .14, would be avaided
during the construction activities. [n that sense, each of the proposed action and altemative sies is
acceptable from the viewpoint of floodplain impacts. In summary, given thut designated floodplain
areas in the proposed and alternative Okmulgee and McClain County boundary sites would be
avoided, cach of the sites s acceptuble.

The eriteria for choosing the auxiliory ond extended sites also require the avordance of
tloodpluin areas. No sites susceptible to flooding or ponding would be chosen. Conseyuently. no
impacts are likely to any of the floodpluin areas ut uny of the sites, including auxitiary and extended
sites, during the construetion phuse of the project.

3.2.4.2 Oparation

No impacts are likely to any of the tloodplain areas at any of the sites, including suxiliory
and extended sitgs. during the operation phase of the project. Since the fucilities would be
constructed away trom the tfloodplain aress. operations would take pluce away from the floadplain
areas and these areas would be avoided.

3.3 Alr Quality

3.3.1t Coanstruction

The placement of instrumentation at the central, bavadary. auxiliory, and extended facthitios
mvolves only & small amount of construction activity that could ouad to air emissions, I fact, the
actual arex tavolved in surfuce disturbonces at each of these sites is no more than LY acres and
only one small tractor (for grading) would prabubly be used along with a gravel dumnp truck and a
cement mixer. Since & water truck would be used to minimize the fugitive dust through the use of
a spray system. only a negligible urnount of air emissions would cccur upon placement of these
tnstrurnents and faciities. No air quality permit would be required for the ARM Program ficld
work from either the state of Kansas or the state of Oklaboma. However, the state of Oklzhoma
requires that fugitive dust emissions be controbled even if the source is not permitted by its
cegulations.  This requirement s part of Regulation 3.1, entitled "Pertaining to the Control of
Smoke. Visible Emissions. and Particulates” of the Oklshoma Atr Pollution Controf Rules and
Regulations (State of Oklahwma, 1990), The water truck would serve the purpose of fagitive dust
emissions control, with an expected 50% reduction in fugitive emissions due to perivdic watering.



3.3.2 Opaeration

Actual operation of the instruments over the ten-year period trom ali sites would lead 1 no
alr pollutant emissions. Only exhaust from the vehicles of the workers at the site would be added
to the air.  Air quality regulations would be maintained on the basis of this very low level of
activity.

The decommissioning plam, after the ARM field work is completed, is to restore each of the
disturbed areas w its original land use. Decomumissioning tiest involves the removal of pads, piers,
and @it structures from euch of the sites. The next step is the replacement of topsoil and then the
replanting, as appropriate. the crop that was there originally. Alr emissions from decommisstuning
would also be smatl (on the order of the emissions from the construction phase) as equipment is
removed und vegetation is restored. A water truck would be used to serve the purpose of fugittve
dust emissions control, with an expected 30% reduction in fugitive emissions due to periodic
watertng,

3.4 Noise Impacts

3.4t Conatruction

During the construction phase, noise impugts at the central und bouwadary tucilities showld
be minor because the notse-making equipment wnctudes. at most. one tractor and one gravel dump
truck. These two pieces of equipment would level the ground and/or toundation for the placement
of equipment and/or trailers. When one instrument has been positioned ot a site. construction
equipment would move to another location within the site for plucement of another instrument or
tacility. Impacts of nuise from these pieces of equipment and from the automebiles of the workens
traveling to and from the site would be negligtble. Qne of the initial actions would be placement of
most ot the mobile homes (one each for the 50-MEHz and 915-MHz profilee/RASSs) and semi-
teatlers. Various other instruments and sewmi-traifers would be placed intermittantly during the fiest
YeUL.

3.4.2 Qperation
During the operational thuse. the aotse sources of potentially sigaificant intensity are: (1)
the baftled 50-MHz. unbuftled 50-MHz. and 915-MHz profilecd/RASSs: and 23 the research

atecraft  "routine flyovers” and "special intensive campaigns.”  The impacts from the
profilet/RASSs will be discussed first, followed by the impacts from the aireratt,

3.4.3 Profilot/RASS Oporation

The profiler/RASSs can huve significant impacts if they are sited too close to nearby
rosidences. The unbuffled 50-MHz and the 915-MHz profilet/RASSs are being proposed for the
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central facility. while the baftled 50-MHz and the 915-MHz profiler/RASSs are being propased fer
the boundary facilities. Both 50-MHz profiler/RASSs (baffled and unbattled) emit a tone like a
continuous foghorn (at a frequency of about 100 Hz) for a period of 3 min. once per half hour
from up to three transducers pmmoned about 50 m apart. The 2t5-MEz profiler/RASS emits 2
continuous tonal sound in the 2,000-Hz frequency band for 5-6 min, every 3¢ or 60 min. The
915-MHz profiler/RASS has four transducers that emit sound simuttaneously. Information
provided by personnel involved in the operation of such profiler/RASSs clsewhere in the U.S.
indicates thas these instruments can lead (o annoyance to residents wo close tw the souree.

In order to assess the patential impacts from the plucement of the profiles/RASSs, sound
pressute levels at the residences from: the baktled 50-Mblz, unbatfled 50-MHz, and 915-MHz
profilee/RASSs are required, [norder to determine the seund pressure levels ut the residences, the
totlowing three picees of information were needed:

The location of the residences trom cach of the propesed sad alternative
profiler/RASS locations, fur the central amd boundary tuctlities,

2 The background noise levels ar the centeut und boundugy favilities, and

3. The source noise level of the baftled 50-Mbz, unbattled 50.MEte. wnd
915-MEHz profilet/RASSs.

Appendix E provides the information requited in (1) above, Notse duta were collected in a
twer phiase noise study that involved the measurement of the background ambient noise levels at the
centeal Facility and the boundary facilities, und the messurement of the aoise emission of the
unbattled S0-MHz profile/RASS. Furthermore. noise data were availuble w determine the source
notse level of the batfled 50-MEz profiler/RASS (given the unbuttled 30-MHz profiler/RASS
avise level) and the 9L5-ME2z orofiler/RASS. This combination of aeise data (avaslable and
collectedy provides enough intformuation to meet the requirements of both items (2) and (3) zbove.
Appendix E provides o detatled description of both phases of the noise measurement study.
including a briet discusston of neise terminology.

Concerning the background smbient nvise measurements acquived ut the centrad facility and
the boundary facilities. the data were all quite similur, with comresponding buckground levels of
noise of about 30 dB in the 100-Hz frequency band and about 8 &B o the 2.0060-Hz frequency
band. Note that alt reterences to the 100-Hz frequency band and the 2.000-Hz frequency band will
be taken to meun the [/3-octave band frequencies for which 100-Hz and 2.000-Hz are the center
frequencics. respectively.

The beiet discussion of the second phiase of the noise study (the measurement of the noise
sraisston of the unbuftled 50-MHz profilet/RASS) will be presented here. with a more detailed
discusstont it Appendix E. Sound sround an unbaffled 50-MHz profilet/RASS that was in
operation (with twe transducers operating simultancousty) was measurad in Coffeyville. Kansas,
i Decernber 1991, Measurements at & distance of 133 m from the centroid of the two-speaker
system showed o sound pressure level of 78 dB in the 100-Hz frequency band. Using the Edison
Electrie nstitute Environmental Noixe Guide (EEL 1984), which provides empirical formulas that
tuke ot account eaviconmental sttenuation with distance trom & noise source, the sound power
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level of the suuree was estimated to be 129 dB, at the centroid of the 50-MHz profiler/RASS.
Since the actual 50-MHz profiles/RASS that would be used would huve three speakers insteud of o
twe, the sound pressure {evel is increased by 2 dB o 131 dB (see Appendix E).

Radian Corporation personnet (Vik, 1991) caeried out similur measurements for &
G15-MHz profilet/RASS in Austin, Texas. The measurements by Radien Corp. (the
Manufacturer) were taken at o wide range of distunces. The measurement tuken ai it m trom the
centroid of the four speakers of the 915-MHz profiler/RASS (76 dB in the 2.000-Hz treguency
band) was used to determine the comesponding sound power level at the centroid uf the #15-MHz
profiler/RASS, which was estimated as 14 I8 (using the Edison Electric tnstitute Environmentul
Noise Guide's empirical formulas).

The battled 50-MEz protiler/RASS wis not meusured divectly, but the sound power level
was estimated by Radian Corp. personnel to be at feast [ &B less thun the unbatiled 50-Mif2
protler/RASS, and was therctore taken as L20 oB (ar [00-Hz frequency band). Table 3.1
summarizes the sound power level of the three profiles/RASSs.

With the knowledge of the distances of the nearest residence trom ¢uch of the proposed wmd
alternative sites, and the sound emission levels of the theee protiled/RASSs, the propugiation of
soumd from cach profiler/RASS to the nearest restdence was predicted using the empincal formelus
from the Edison Electric [nstitute Environmental Noise Guide (EEL 1984), yielding the sound
pressure levels at the various residences. Predictions of sound pressuse level as a function of
downwind distance were made. For example. for o generic siting of an unbaffled 50-Miiz
profiler/RASS, this means that at one mile, the sound pressure level im the 10-Hz trequency band
would be 53 dB, and that at 1.25 miles, it would be 50 d¢B. These predictions were made with the
assumption of standard day conditions (15°C, T0% rebative humidiny) and no wind (caim).
Figure 3 U shows how the sound pressure level decays with distunce for the three profiler/RASSs
of interest.

Once the buckground smbient noise levels and the potential sound pressure levels at the
various residences were determined, the tssue of human impuct was analyzed to deteamine at what
tocations there would be ne annoyance of residents. Two models were used tw predict human
arnoyance due to noise.

A model of community annoyunee. the moditicd Composite Noise Ruting (CNR) methad
(EEL 1984}, is the most accepted method used in the powee industry for contingous fixed nuise
sources. These profiler/RASSs qualify as continuous sound sources, and the methodulogy is
applicable under EEI guidelines. The method is based on empitical data of community reactions to
fixed industriad-plant notse sources. The modified CNR method wis used i this EA w determine
acceptable restdence distanees from these protiler/RASSs. Duta used in the method wclude the
followtmg:

t. The sound pressure level of the intrusive noise at the location of the restdenice
and the restdual environmental ambient notse fevels.
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Table 3.1 Sound Power Leval of the Various Prafile/BASSs

Frequancy Band Sound Powsr Leusl
Prafilar/FHAZSS {iHzy (48

Bafflad 50-MHz 180 121
(Unbattiady 50-MHz Fa10; 131
31 5-kfH 2 2,000 104

Ly & s———— e ——tt
L | —— Baiited 50 MHz Protiior/RASS
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Figure 3.t Decay ot Sound Pressure Level in Distance for the Prof’st/RASSs
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L)

The character of the nuise source [L.e., whether it is ¢l very low frequency, its
wnal character, and also its intermittency (the ratio of scurce "on” time w a
reterence time of, say, | hy}. [ncluded also are seasonal (winter, summer}),
operational, and other temporal factors (daytime or nighttime onty).

3. Subjective factors such as previous exposure history of the community to that
notse source and community attipude.

The details uf the moditied CNR analysis are given in Apperdix E. A CNR rating of "C”
(which represents an average community response between "no reaction, slthough noise bs
generally noticeable” and "sporadic compluints”) is the common criteria for an indication of no
significant tmpact. The minimum distance between the varivus protilet/RASSs and the neurest
residence in order to avoid w CNR ruting greater than "C" is presented in Table 3.2, For example,
the nearest residence at the central tavility tor the propesed site and the two gltemative sites was
found to be L9 miles, and therefore the (unbuttled) S0-MEtz protitet/RASS and the 91 3-Mklz
profilet/RASS ure acceptable. At all of the boundary tacilities, the proposed sites and some of the
atternative sites have w nearest residence greater than 0,54 miles away, and therefure the butiled
50-Mtlz profilet/RASS and the 915-MHz protilet/RASS ure acceptable.

A model of individual (rather than commanity ) annoyaace was alse used to supplement the
cesults of the modified CNR method. This modet is the psychoacoustic raethod of Fidell (1987,
LO88). This model was used as a supplement to the modified CNR findings, in ovder to verify that
sttes found to be acceptable by the CNR muodel would also be ucceptable by this model. The Fidelt
model. & new and different type of computer model, was applied to the issue of siting the
profilet/RASSs. While the moditied CNR method applies to a cammuniry of people locuted at the
cesidential location of interest, and ity predictions reter to likely reactions of the community. the
more objective Frdell approach to evaluating annoyance ts or an ineiviawal resident and is based.
tm part, on certain psychologieal attitudes of that tndividual resident.  Analyses that focus on a

Table 3.2 Minimum Distance between Prafiles/
RASSs and Nearest Residences, as Predicted by the

Maoditied CNR Mathad
Minimum Distance to Avaid
Advarse Impacts
Profilet/RASS (rritas)
Battled 50-Mkt G.5¢
(Unbaffled) 50-Mkz 1.30
at5-Mi2 G.30




particular individual, require the input of individuat characteristics that atfect that person's reaction
to noise. Among the variables required in this Fidelt modet are the following:

L. The "affected state” of the individuat ¢the individual's view of the project as
unfuvorable, neutral, or favorable).

Lo

The individuat's level of concentration on vngoing activities, being focused on
the disturbance, on neither the tusk at hand or on the disturbance, or only on the
task at hand.

The abuve two variables. in combination with the sound pressure level of the
protiler/RASSs and the background ambicnt sound pressure level, can be used to predict the
probability of an individual’s annoyance. The Fidell method results supported the tindings of the
maoditicd CNR method (see Appendix E for details) .

The vverall results of the moditied CNR method are presented in Tuble 3.3, with a detciled
discussion in Appendix E. Table 3.3 shows the acceptable (A) and vnucceptable (U sites for
locating the profilert/RASSs. This table uses the modified CNR method, und gives the limiting
predictions for the cases studied heve. The anulyses and predictions made indicate that at the
proposed sites. the proposed action (which is 2 combination of profilet/RASSs. including (1) tor
the central facility. an unbaftled 50-MHz profiler/RASS along with o 915-MHz profiles/RASS., and
(2) tor each of the boundary tacilities, a baffled 56-MHz profilect/RASS and a 915-MHz
profiler/RASS) does not produce any significant noise impagts.

it is important to note, that the analyses do not aceommnt tor wind and temperature gradients
that are usual in the wmosphere. [f the wind is blowing from the resident to the source. woise
levels should be much lower than predicted above or perhaps even inuudible. depending upon the
distance between aoise source and residence. Qn the other hand. it the wind s blowtng toward a
nearby residence from a profiler/RASS. the etfect of wind and temperuture gradients may lead
the temporary increases in noise levels. Downwind propagation of aeise due to refraction of noise
due to inversion conditions (espectally at night) do occur and may lead to accasional increases in
notse levels fur from the source, but these increases are very transitory (at a tixed location
downwind) due te the strongly time-vurying auature of the sic flow. Varations in noise levels due
to wind and temperature gradients cannot be precisely predicted at this time because dita on vertical
temperature and wind profiles ure not avatluble for these sites. Predictions mide here for periuds
of no wind and staadard daytime conditions provide the best single estimates. but nonetheless they
have a large standard deviation.

Einally, the modified CNR method is & comprehensive appeoach to community response
due to g continuous aetse source, and therefore includes the times when community members are
attempting sleep. The Fidell method. which was used to support the findings of the modified CNR
method. was cun for a varety of conditions, including an attempt to model the annoyance of an
mdividual during the ntghttime (see Appendix E).
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Table 3.3 Acceptable (A} and Unacceptabte (U} Sites for the Profiler/RASSs According
to the Criteria of the Modified CNR Methad far Acceptability of Noise lmpacts

Propazad

Facility (County, State) Sita Altarnative t Alternative 2 Alternalive 3
UUnbafflad 80-MHz Profiler/RASS
Cantral (Grant Ca., Okla.) A A A -
Bafflad 50-MHz Prafilar/RASS
Boundary (McClain Co., Okla.) A 3 A
Boundary (Okmulgee Co., Qkla.) & - v, A
Baundary (Waadward Co., Qkla,) A A A .
Boundary (Kiowa Ca., Kans.) A A W] A
Boundary (Marion Co., Kana.) A - U 9]
Boundary (Mantgomary Ca., Kans.) A ] b
@r3-MHz Profilar/RASS
Ceontral (Grant Co., Qkla.) A A A .
Bowndary (McClain Ca., Okla.) A . A A
Boundary (Qkmulgee Co., Qkla.) A . A A
Baundary (Waodward Ceo., Qkla.) A A A .
Boundary (Klowa Co., Kans.) A A A A
Boundary (Marign Co., Kans.) A . A A
Baoundary (Mantgomary Co., Kans.) A A A .

3.4.4 Aireraft Operation

The "routing flyovers” and "special inteasive campaigns” of the rescarch aircraft have the
potential for causing unnoyance for people on the graund if the flights are o low and/or directly
over nearby residences, Five aireraft {the P-3 Qrion, the G Gulfsteeam, the King Air C-90, the
Gettavilland Twin Otter DHC-6, and the Cessna) are candidite type aircraft that have been
proposed ta tly special reseurch missions at the central and bouadary facitities. An evaluation of the
tmpacts of these tights would largely be with respect to noise on the ground. The situation leading
to the greatest noise tmpact would be the 2-3 tntensive measurement periads per yeur. One or two
of the above aitcratt type would {1y at 500 feet above ground level for either several 20 km legs over
the central fuctlity {ocation or twe 425 km legs that criss-cross over the entive CART site. Such
tlight paths would be chosen to aveid towns and homes as much as possible. This section
evaluates potential tmpacts of these flyovers. Two noise metrics were used as indicators of
potential impact due to aircratt operations. using the NOISEMAP 6.0 model (Horonjeff et al..
[974)). 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 tor the purpuse of this analysis. flight paths were assumed to
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be directly uver a residence (worst case scenasio). In addition, flight paths ut various trapsverse
distances trom a residence (500, 1000 and 2500 tt) were also considered.

First, the day-night average sound level (Egn), was used to predict the community effects of
long-term: c.-xpcrsu-ré to environmental noise. Noise levels below 65 dB Lgg are considered to be
compatible with residential fand use. The most commonly used measure of sggregate community
response is the percentage of people in a populated community who are "highly annoyed” by the
noise (NAS [977; Schultz 1978, U.S. EPA £982). Table 3.4 gives estimates of this percentage of
high annoyance in a populated community as a tunction of Lyp,

Table 3.5 gives the predicted Ly lovels fur the vartous sireruft using the NOISEMAP
model. None of the predicted bLyp values exceed 65 dB. which s the level considered to be
compatible with residential tand use. Furthermore, the vnly atreratt that predicts any percent of the
comrmunity as highly waoyed is the P-3 Orion, which hus the poteatial for highty anaeying 1-2 %
of the people when the aircraft is flying within an ofiset of about 500 f1. It is important to keep in
mind that the tlight paths may vary, se it would not be a direct overtlight every time. No mighttime
tlyovers would occue at low altitudes. Amy pighttime thights would wuke pluce at 1080 feet ov Mgher
and noise impacts at those heights would be negligible tor the light sireratt (including the P-3 Onon)
betng constdered. Each of the atrcratt leud to values fess thun 63 dBLyy .

The second metric by which the impact of aircraft operations was measured was the Lipay
value, which is the maximum A-weighted sound level occurring during & single atreralt operation.
The Lpgx value is used to assess the level of speech interference during the flyover at 300 ft.
Table 3.6 shows the veice effort required for disect speech communicution as o function of Ly
value and the distance between the individuals communicating.

The Lyay values predicted by the NOISEMAP model wre presented in Table 3.7, i one
number is to be used from Table 3.6, un Ly value of 65 dB is generelly considered as the
threshold for speech tnterterence. As can be seen. uny diveet overhead flight would produce some

Table 3.4 Highly Annoyed Percentage of a
Poputated Community (U.S. EPA 1982)

begry LOval Paercont ol Commumrily
(B Highly Annayed
4% t
30 2
85 5
60 9
65 15
70 25
(] 37
8a 53
8% 73




Table 3.5 Lgn Level for the Varicus Aireraft at Different Offset

Distances
Ln, Level (dB)
far Various Perpendicular
Harizoptal Offsets
Alreratt a tt 500 ft 1000 ft 260 ft

1 qulon 48.5 45.9 42.0 34.2
G1 Gulfatream 31.3 28.6 24.0 13.6
King it G-90 aee . 27.9 23 3 13.0
Twin Qtter DHC-6 38.9 162 23.2 28
Cegana 33.3 0.4 2.0 213

Table 3.6 Vaice Effort Required for Direct Spaech Commumnication as & Function of Maximum
Intrugive Noise Level (Lmax) and Distance between Individuals

Distange
balwaen
Talker and Lwax (dB) Hagquiring Incraased Valco Effert®
Liatener
(H) Normatb Haisad Vary Loud Shauting
0.% g1 87 a3 99
1 75 gt g7 93
2 69 75 gt a7
4 &3 &9 77 gt
& 99 63 71 77
12 53 59 &5 7

* Lmax is the greatest A-weighted sound lavel of imtruding (aireralt) maise.

Sourcas: Beranek 1947, 1971, 1998 Kryter 1984, Newman and Seattic 1985 Webister 1969a.b.
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Table 3.7 Lmax Level for the Various Aircraft at Differant Offset

Distances
I;max\ l‘._.ﬁveh ch)‘
for Yarious Perpendiculas
Herizantal Offsets
Ajrcratt a ft &Q0 ft 10QQ ft 2500 it

P-3 Qrion 93.3 89.9 a4.8 75.2
Gt Gullstream 76.5 73.3 68,7 53.8
King Air C-90 6.5 73.3 aa.7 9.8
Twin Qtter D=E-6 822 79%.0 74.6 66,2
Ceaana 72.8 59.4 64 4 §5.1

speech taterterence. However, since only —ae event per day would occur during intensive peniods,
the interference events are of short duratic » (10-20 seconuls), and there ere no schools or hospitals
nearby the tlight path. impacts would be smayl.

Finally, euch of these aircratt tly wlowly during their low-level flights (about
120-150 knots). The possibility of o startle effect is negligible because at these slow speeds,
people on the ground would huve adequate warning that an aiscraft will pass by, Startle etfects are
of concern tor military aircraft uch as hughespeed V-15 and F- 16 military jets flying wraining
exercises in low-level routes. 11 nay be concluded that valy & once per day speech interference
would occur for people under the flight path. One may say. in summary, that the impacts from the
operation of the reseurch atreraft appear 10 be small and very infrequent whichever aircraft is used
for the research flights.

3.5 Biotic Rasources

The primary tmpacts of the proposed action on biotic resuurces would occur during
construction of factlity access rouds, conceete traler pads, parking areas. the RASS. and
gfuipment anchoring piers.

.51 Vegolation and Wildlife

Adverse tmpacts to vegetation would be limited to areas excavated for power lines and
tratler pads: augured for equipment piers and fence pusts: and graded for parking areas. RASS
deployment, and access roads. Access roads (driveways) to the central facility and each of the
boundary tucilities. which would be built perpendicular to an existing section road and would be
anly [uag enough to clear utility easements along the existing road. would be approximately 30 ft
loag and [5 fe 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 rawinsomde and storage ureas at the boundary
faciliies. No roads or graded paths would be built to access individual equipment at any of the
central, boundary, auxiliary, or extended facilities. Sucrificed vegetation would primarily consist
of grasses and some other herbucewus species. Huwever, the impacts of construction activities to
vegetation are likely to be low becanse the areal requirements for piers, pads, equipment, and
parking areas are smull (see Appandix B). The U.3. Department of Encrgy would provide a
qualified biologist to conduct u pedestrian survey of thuse areas to be disturbed before construction
bagins,

The impacts to vegetation during project aperations would be minor, consisting of skight
disturbances caused by technicians walking w and from squipment. At the end of the project's
en-yeur lite span. alt equipment, teacing, congcrete peds, and piers would be cmoved from the
respective sites, All graded ureus would be revegetated at the reguest ol oc property owner.
Consequently. overall impacts to focul vegetation weuld be tempaorary and minmul,

Adverse impacts of the propesed action to local wildlife would be minor and temporacy.
The highest frequency of wildlife movtality is likely to oceur during construgtion, when burrowing
and less mobile spectes would be at visk. However, the project’s areal ryuiremients are so low
that tmpacts to such species are [ikely to be negligible. A potential tor mortality exists among avian
species (collistons) once project structures bhave been erected. but mitigative measures such as
installation of fluorescent guy wire sleeves woukd be implemented.  Addittonally, a blinking light
wottld be mounted on the 60 meter meteorological tower to ceduce the possibility of avien
collisions. Further, the vertical noise souree would be placed as fur as echnically feasible wway
trom the tower to minimize any attractive intluence on birds. These mitigative measures kave been
discussed with the Department of tatertor, Fish and Wildlite Service (FWS) on January 2, 1992,
with Ms. Karolee Owens of the Tulsa Field Otfice) in response to the FWS letter of December 23.
[992 (see page D-[4). and are considered to be an aceeptable solution by FWS to their previous
concerns All tnstrumentation would be fenced, reduving the risk of contact for mast nonaviae
wildiite. Overall impacts to wildlife are expected to be minimal and short term. and all project-
related structures would be removed upon the project’s erminution.

3.5.1.1 Effects of Neise on Birds

A potential impact on bieds includiag both breeding birds and migeatory bicds e flight is
the sound from the 50-MHz and 915-MHz RASS systems, The 50-MHz RASS emits noise at
tO0-Hz, and the 915-MEz RASS emits roise at 2.000-Hz, such at a single twnal frequency for a
period of 3-6 min. every 30 or 60 min. of RASS operation. The range of maxinium sensitivity of
heuring of bicds is at 10005000 Hz. Seme species can hear sounds from tfrequencies of less
thase 100 Hz up to about 29,000 Hz. For example. starlings. owls, and pigeons can hear sounds at
trequencies us low as (00 Hz. Becanse hearing may play an impoertant eole in bird m eration. the
RASS noise could disortent a bird as it flies in the sound field. However the sound fieid.
originating from the ground fevel. attenuates rather rapidiy with distance (by 6 dB for each
doubling of the distance). In addition, the birds may simply avoid the sound tield. Some birds
may be attracted to a sound source. while other birds may be repetled. Birds have been known to
fly tnto a tall antenna or & tall tower with attached guy wires. Mortalities could oceur if birds are
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attracted to such a sound source. For the ARM study, the sound ts emitted from transducers at the
ground. Two or three transducers would be needed for the 50-MHz RASS und four transducers
for the 915-MHz RASS, At the ceniral facility, a 60~-m tower would be present, but that tower
would be located at least LOO m from the RASS systems.

Another possibility is that breeding birds could be disturbad by the sound and could tuil o
use available breeding habitat. On the other hand, birds could become hubituated to the sound.
Phy :iological responses and reduced hatching and fledging success huve resulted from exposure to
avise: such data were obteined experimentally and relute to strceuft flyovers. The lterature on
sound etfects on birds is spamse, and expectations of bird behavior cannot be quuntified ot this
time. Must of the existing literature involves impacts of aireratt thyovers.

fn summacy. the impaets of the two RASS systems on birds are expected t be aepligible
because the 60-m tower is relatively shore, and most migrating bisds tly higher thun the height of
the tower. The seurce of noise v at the ground, snd the sound attenwates rather rapidly in the
verticat direction. Further, as discussed ik Scetion 3.5, 1, additional mitigutive measures waouhl be
taken based upon guidance received from the FWS to reduce any impaces on birds,

3.5.1.2 Impacts ot Naise on Domasticated Animals

Noise elicits behavioral and physical reactions in demestic vestock similas o those of
~ildlife species.  lmpacts to any given species of livestock would be infleenced by noise
characteristics, duration, hearing ability of the ammal, and tamilicrization of the animals to the
sound source. Manct et al. (1YB8) sumeomuartzed studies on the etfects of elevated noise levels w
livestock. The vbserved adverse impacts ineluded startle reuctions, reduced e 4 consvmption.
reduced egg production. reduced milk yield and releuse. influences on hormonal systems. and
ereases in heart and respteatory rates. Most of these etfects have been abserved for noise levels
above 90 dB. The RASS systems emit notse for 3 mim. every half oy, and the impacts of that
noise we very localized. For the unbaffled SO-MEz RASS system. the distance to the 90-dB avise
{evel s abeut 40 m the distance is 13 m for the bubtled 50-MEz RASS system. For the 915-MHz
RASS system, the distance te the 90-dB noice level is sbout 2 m. Maoay of the propused sites for
the central and boundary facilitics are in pasture lund of rangsland: e.g.. the proposed site amd
alternative 2 for the central facttity. The domesticated aninals are already somewhat acclinmuted to
disturbances because cars and farm vehicles puss them periodically. The presence of the RASS
systerms would add propertionately te the annoyaace currently experienced by the domestivated
animals in the near vicinity of the RASS system. The baftled 56-MHz RASS system (planned for
use ut the boutdary tactlities) would be suerounded by o tence that would mclude a ciscle of 13-m
radius: the $15-MEz RASS system also has a fence that includes the 2-m-radius 90-¢8 contour.
The unbaffled 50-MHz RASS system (for the central facility) is surrounded by u fence, but the
fence s not large enough to cover & 40-m circle. That small area {outside the fence but inside the
dthm cirele) should not cavse s problem because livestock are mabile, and such znimals will
probably become acclimated to the noise tn time.



3.5.2 Theeatened and Endzngared Spacies

The Kansas State Oftice of the FWS hus determined that the proposed and altemative
boundary facility sites in Montgemery (Neodeshs, Kansas) and Marion (Hillsboro, Kansas)
counties would not adversely affect tederalty listed endangered and threatened species (Gill,
1991b). The proposed and altemnative boundury facitity sites in Kiowa County (Haviland, Kensas)

are in an area where migrating whooping crane and black-footed ferret may occur. However,
neither the wetlund habitat that supposts whooping cranes nor the prairic dog town rangelund
fabitat of the black-footed fermet occurs within the immediate vicinity of the proposed Fuciliry or its
alternatives.

The Ecological Services branch of the FWS oftice in Tulsa indicuted that the project was
aot cxpected to affect uny federully tisted endungered or threatenad speetes in Qklshomu (Forsythe,
9Ly, The Natural Heritage Inventory of the Oklshoma Biologicul Survey reportad no recuards of
rare oF signiticant species wt or in the vicinity of the proposed snd altemative sites (Butles, 1941,

3.6 Land Use

The propescd action ts uot expected to adversely affect existing or future land use. The
proposed central facitity and each of the proposed boundury facilities are located in rural seutings.
resulting in oo adverse irapacts to residential. commercial. or industriad land vse patterns. None of
the proposed fucilities would violate existing lund use plans or 2oning controls. Pipelines that puss
uttder or near proposed or altemutive sites would not be affected. The wmpacts of the proposed
action on prime farmland are also expected to be minimal. since fewer than three aeres would be
disturbed or vecupied by instruments at the central Fucitity. and less than two aeres would be
disturbed or occupied by instruments at the boundary facilittes (see Appendix B). At each auxiliary
and extended tactlity, less than 0.5 acres of land would be disturbed or vecupied by instruments.
Upen completion of the project. all tnd within the borders of each facility that weuld be wilized
for equipment and structures would be rewrned o sgeicultorst use and sl graded areas would be
seeded or kept in place. according to the wishes of propesty owners,

Land outside the perimeters of the proposed site's fucilities would be affected only during
consteuction. when roads around the facilitios would experience a slight increase in traftic. Maay
of these toads are unpaved. but the slight increase in trattic during construction is expected to have
negligible impacts. During operations. impacts to fand vutside the perimeters of these facilities
would be negligible.

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

3.7 Visua! Resources

Visual impacts to the scenic environment surrounding the proposed central and boundary
tuctlities (and their alternatives) during construction and operation are expected to be low. As
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described in Section 2, the landscapes surrounding the central facitity and several of the boundury
facilities are relatively unitorm, lacking a wide variety in landform, vegetation, und color. Ne
unique viewsheds would be adversely affected.

The tallest structure in the entire project. the central tucility's 60-m meteorological tower,
would be visible for several miles from viewpoints surrounding the proposed facility and its
alternatives, However, two communications towers are slready visible on the westerm honzon
from viewpoints in the vicinity of both the proposed cemtral facility and us alternatives.
Consequently, the 60-m tower's impact vn visuul resources would be minimal, Tae central Facility
would also contain a L0-m walk-up tower that would be vistble from several middleground
(distanices of 1/4-2 miles) viewpoints, but its intrusion onto the landscape would be negligible.

Within cach boundary tacility, only & [0-m tower is likely to be visible from within the
middleground viewing runge. Severat of the boundary tacilities (and their altematives) wauld be
loeated in township sections containing Nutivaual Oceanic and Atmospheric Administration (NOAA)
wiad profiler network equipment. Such equipment includes & L0-m meteorelugical tower fuy
detecting wind speed and direction. The presence of an NOAA tower it the existing landscoape
reduces the visual impacts of the boundary tucility tower. Buckground views (2-3 miles) would
not be affected by the boundary fucilities.

No visually sensitive receptor areas such as residential developments, parks. schools,
trails, state forests. or recreationat facilities would be visually affected by the proposed tucilities or
thetr respective gliernatives. The Marion Lake State Wildlite Area. located approximately ten miles
northeast of the propesed Marion County (Fillsbore, Kansas) boundary fucility. and the Prau
Sundhills State Wildlife Area. locuted abmuost seven miles northeast of the proposed Kivwa Cuunty
(Hlaviland. Kansas) boundary facitity, would not be sffected by the prapesed action or its
alternutives. The Elk City State Purk and State Wildlife Area of Montgomery County (Neodesha,
Kansas) are located too far away (ten miles) from the proposed or sltemative sites to be affected.

3.8 Cultural Resources

The Cklahoma SHPO and the Kansas SHPO have contirmed that the proposed action
would have ne adverse impacts on cultural reseurces (Gettys and Brooks, 1991: Pankeutz. 1991).
The proposed boundary factlity and its abternutives i McClatn County (Purcell, Oklahoma) were
located in o vegion that holds a potendiul for prehistaric sites. but a survey of the proposed site,
conducted on December E7 by the Okluhoma Archeologicat Survey. revealed ao evidence of
prehistoric sites (Gettys ard Brooks. 1991b). The Kunsas SHPO indicated that the lower
elevations of Stony Brook, tocuted in the quarter section containing the proposen boundary facility
<ite in Marton County (Hillsboro, Kansas)y might hold prehistoric sites. However. the facility
would 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 appeopriate SHPO would be contacted immediately. The U.S. Department
of Energy would kave a qualified expert present during construction to make such determinations.
Operations in the vartous facilities would not impact cultural resources.



3.8 Socioeconamics

No adverse social or economic impacts would result from the proposed action or its
alternatives, Some short-teim econoimic benefits would result during the construction phase of the
praject, but these would be limited to brief periods of employment and to local purchases of

been established, the size of the work crew is expected to be approximately 10-20 (including
ARM Program personnel installing the actual instruments) for the cential facility and 3-5 for each
boundary facility. Construction activity ot the central facility is expecied to require no more thun
30 days, while construction of the boundury tacilities would be completed in approsimaiely
two weeks,

Some minor ceonomic benetitsy would reswlt from employment ot the central wnd owndary
tacilitics onee vperations begin, The central facility would employ six people per duy, while cuch
boundary facility would eraploy two persons per duy.

310 Health Effects on Site Personnel

Euch of the site workers would be specially trained not only in instrument seevice and
maintenance but also in environmental, satety, and health issues.  As part of the ARM Program
Sufety Plan for operations at the southern Great Platns CART site, DOE would provide
documented trutning in all aspects of equipment. office., und laboratory safety to all personnel hired
for site vperations.

With cegurd to the potential impuacts of electromagnstic radiation, afl rudars (microwave)
and lidars (Gaser light) are located in semi-tratlers. Those tratlers are speciully designed o have
sheat metal skins and are grounded. This treatment shields the electromagnetic radiation by
reducing oreliminating the radiation from the power sources that rumn the instruments, Al non-cye
safe fasers would have safety precautions that antomaticatly shut off the power to the aser light if
any obstacle comes into the potential puth of the luser ght.

The possibility for occidents atfecting workers and the public ure extremely low. The lidurs
would be eye-safe and the remuaining equipment pose no special dunger during construction or
operation. The public will be kept trom entering the instrumented areas by the feaces around that
gquipment and by warning signs on the property cented by DOE.

3.11  Waste Treatment and Disposal

Only the central tucility would be vccupied on a regular basis. The boundary. auxiliary,
and extended sites would be visited pertodicatly for maintenance and the acquisition of the collected
data. For the central facility. ¢ septic tank system would be instailed: otherwise all other solid
waste would be transported trom the site by o commercial firm. No hazardous waste would be
created at any of the sites.
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3.12 Unavcidable Adverse impacts

The issue to be addressed in this section s whether there are any unavoidable adverse
impacts that could lead to the need for an environmental impact statement. Considering that
mitigation has been built into the proposed action {including baffled perofilet/RASSs ut the
boundary sites), there are no unavoidable adverse impacts that could fead to the need fur an
environmental impace study. There are, however, some small impacts such as very occasiomnal
speech interference due to eccasional aircraft flyovers, possible (but bow probability of) birds
striking the meteorological tower, very wansient noise at residences due o noise retraction through
aighitime tnversions, o small amount of fugitive dust emitted during construction, and @ small
amount of prime farmiband wsed for project activitios (oaly foe the life of the project). These
impacts are very minor, however,

313 Compavison of Alternatives

Aside from noise impucts, there is little difference smong the slternatives, lurgely hevause
of thetr close proximity to euch other. The proximity of homes o some of the sites has fed to
putentially important noise impucts (uecording to the modified CNR ¢riterion), even with the
baffled 50-MHz RASS system. The petentially tmpacted boundary facility sites wre the Altemative
L site for Montgomery County. the Alternative 2 sites in MeClatn, Okmutgee. Kiowa, and Marion
Counties, and the Altermative 3 site for Marion County. These sites would have much greater
noise tmpacts than the other boundary site candidates and would not be used.

On the basis of the aveidance of construction and operation in the wetlonds subareas of the
MceClain County candidute sites and in the loodplain subaveas of the McChain and Okmulgee
Coumty sites. all candidates are cqually preterable. The placement and monitoring of instruments
could be carried out satisfactorily within subuareas of the MeClain and Okmulgee County.
Okluhoma, candidute sites.

Potentiol impacts to land use, cultural resources, visual rgsouwrees, ard sociuecamamics are
similar under any scenuric. For visual resource impacts, several of the propesed sites thut alveudy

preferable to their respective alternatives.

The no action alternative would lead to ro envirormental impacts at of near the specific
proposed and alternative sites identificd. However, there we negative implications for the U.S. as
a whole of no ARM field stdies of this type in the U.S. Fiest. all scientific information which
would be gained by such a field effort would be tost. Global climate models would not be
unproved leading to considerable uncertainties in the magnitude of the gluoal warming
phenomenon: in addition. the validity of the global climute models used for both scientific and
policy analysts would remain questionable. Consequences of the use of poor o unvalidated
modeling tools could lead to a poor projeciion of the tfuture magnitude of suspected global warming
tor thy werld (and U.S. in particulary and faulty policy solutions. The cost of puor policy could be
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very large and have very negative impacts to the long-term tuture of the U.S. Second, if ro action
is translated into requiring the choice of a site outside the U.S., there would be imposing togisticul

value.

3.14 Cumutative !mpacts

The potentiut for cumulutive impucts has been exumined with 4 finding that there are no
cumulative impacts that are of any impeortance. The CART fucilitics ut each of the certsul,
boundary, auxiliary, and extended sites are locuted im isoluted rural areas where there bs very binle
activity uther than farming, The ARM Project work represents. o aew ctfort and bus o cumulative
rrpacts with any previous DOE work or wieh any other federal projects, ather than the 403-MHz2
profiler network at 5 of the boundary sites (us mentioned euslier). A sepurate environmental
assessment had been prepared prior to the siting of those 405 Mtz profilers. A review of tha
document revealed that there ure av cumulutive impuets with those profilers und the propoesed 50
MHz or 915 Mtz profiler/RASSs since they vperate at ditferent frequencies and do mot feud
additive etfects.






4 Summary and Caonclusions

In this EA the impacts of placement and operation of meteorological and radiation
megsurement equipment were evaluated within separate areas of une central tacitity (160 acres), up
to & boundary facilities (50-100 acres cuch), 6 wuxitiary facilities (3U- 106 acres each), and 25
extended facilities (50- 100 acres each). The actual disturbed area would be 1.8 acres for the central
facility and 1.5 acres for each of up to 6 boundary facilities. Less than 1.1 acre would be disturbed
ateach of the auxiliary or extended sites,

Adr quality impacts of placement and operation would be very menor because the ares of
disturbance would be small. and only clearing and & smell wmmount of leveling would be needed.
State of Oklahoma regulations. on fugitive dust mitigatton (e.g.. watering to reduce emissions)
would be totfowed during the construetion.

Noise impacts ter nearby residents were evaluated through actual field measurements of
ambient residual enviconmental noise, mousurements af the sound pressure levels of the 50- and
%5~ MEz profiler/RASSs. and modeling of noise impacts trom those profiler/RASSs at cach of
the proposed and sliernative sites, The results showed the tollowing results n wemms of aoise
UTLPAGES:

[. The SU-MHz and 915-MHz2 profiler/RASSs were found to be acceptable at the
central fucility for the proposed action und each of the akternutives. The battled
5t MHz proftiet/RASS and the ¥15-MHz profiler/RASS are acceptuble at the
boundary sites except tor Alternative | tor Montgomery County: Aliemative 2
for McClain, Okmulgee, Kiows., Marton, gnd Montgomery Counties: and
Alternative 3 for Muwrion County. The baftled 50-MHz protiler/RASS allows
the noise te be more muftled and reduced in tntensity by at [east 160 dB trom the
urtbatled S0-MHz profilet/RASS. The baffled system s & good choice at the
boundary facilitics because of the close proximity of residences. At least one
site was found to be acceptable for the batfled 50-MEz protiler/RASS at each of
the stx boundary facilities.

2. The 915-MHz RASS system was found te be acceptable at all proposed sites
and aftematives. including the central factlity and the six boundary facilities.

Research aircratt would occasionally carvy out low-ltevel passes at 508 £t above ground level. The
propused atrcraft would cause momentary speech interference for people under the flight path. a
minor tmpact.

Water resource umpucts would be very minor, with the following provision for the
Okinulges Ceunty and McClain County boundary sites: No construction ar aperationsl activities
would be carried out in specitied subportions of the McCluin County boundary facility sites
{propused site and afl three abternatives) and in the Okmulgee County proposed site and
Alternative 2 because of the presence of a tloodplain. However. the wetland area is a subpostion
o’ the tloodplain, which is to be void of construction or operational activities in any case.



Impacts to vegetation and wildiife would be low and temporary. Most impacts would
oceur during the short construction period. No threatened or endangered species would be at risk.

Land use impacts would be very low because of the limited areal requirements of the
project. No more than two acres per facility site would actuatly be disturbed, and land use in the
vicinity of the project would not be attected.

The project impacts to visual resources surrounding each site would be low. The only
structure in the entire project that would be visible from & vantage point of greater thun two miles
would be the centrul faeility's 60-m meteorological tower. However, other man-made suuctures
are visibiz on the horizon west of the propuosed site.

The impucts to cultural resources would be minimal. The stute historical preservation
officers (SHPO) of Okluhoma and Kansas indicuted thut rone of the proposed or lternative sites

elevation of the Murion County (Kansas) site may contuin archeolegicul sites, but these arcas
would be strictly avoided.

Suciveconomics impacts would be minimut, Some minor cconvmic benetits wold vecur
wr the vicinity of cach proposed site. but these would constst of briet employment (36 days
maxirmum) for only a few workers during coastruction and the tocal purchase of support matertals.

The auxiliary and extended sites have not been focated at this tme. The positioning of such
sites would be made by using the Hst of strict criteriu (with ro protilet/RASS system at these sites)
described in Section 1. In addition, sinee siting ts very flexible for these fuctlities, impucts would
surely be very small.

Because the ARM Project activities would take place only in rural ureas that have no
industeinl or commercial activities, which would potentially be tnterfered by or interfere with ARM
activities. cumutative impacts would be negligible.

The no action alternative would be the foss of a U.S. site, which would be detrimenial w
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 muke appropriate policy decisions on global climate
change.
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Appendix A

Landsat Scenes Used tor Land Use Classification

This appendix includes the individual [4 cloudless Landsat scenes that were classified tor
The classes determined were crop, majority crop, mixed crop and rangeland, rangeland amd brush,
grassy, water, dry creek beds and urban, and wooded. Although the dates of the scenes span
approximatety two years (1988-1989), they are atl tor late summer or early full. Dates of the
scenes are tnclude i the figures. For the most part, the dominant crup o the area s winter wheat.
Scenes huve not been totally confirmed with ground truth but contidence is high (85%). All 14
seenes will be knitted tor tuture reference,
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Figure A.t The path and row of the 14 Landsat scones. Also included are
the NOAA Wind Demaonstration Netwark Prafiters that can be used lo
identify approximate lacations of the centeal tacility (Lamont, OK} and
the six baundary facilities (Vici, Purcel, and Hasksll, OK, and Necdasha.
Hillsboro, and Havitand, KS). Select cities are shown far fusther
refarence.
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Figure A.2  Processed Land Satcllite Data; Scene No. |, Path 29, Row 33; Sepiember 25, 1988,




Figure A.3 Processed Land Satellite Dawa; Scene No. 2, Path 28, Row 33; August 4, 1985,
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Figure A4  Processed Land Satellite Data; Scene No. 3, Path 27, Row 33; August 28, 1988,




Figure A.5 Processed Land Sat llite Data; Scene No. 4, Path 29, Row 34; Scpiember 9, 1988,
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Figure A.6

Processed Land Satellite Data; Scene No. 5, Path 2B, Row 34; August 18, 1988,
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Figure A.7 Processed Land Satwellite Datz; Scene No, 6, Path 27, Row 34; June 27, 1988,
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Figure A8 Processed Land Sateliite Data; Scene No. 7, Path 29, Row 35; Sepiember 8, 1988,




Figure A9 Processed Land Satellite Data; Scene No. 8, Pati 28, Row 35; Sepiember 28, 1989,
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Figure A.13 Processed Land Satellite Data; Scene No. 12, Path 28, Row 36; July 19, 1989,
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Figure A.15 Processed Land Satellite Data; Scene No. 14, Path 26,
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Proposed location of the central facility and its two alternatives. First choice, Township 25 North,
Range 3 West, Northwest 1/4 of Section 35: first altemnative, Township 25 North, Range 3 West,
Southeast 1/4 of Section 26; second alternative ‘Township 25 North, Range 3 West, Southwest 1/4 of
Section 35,
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Appendix B

Area of Surface Disturbance and Instrument Placement for

Central, Boundary, Auxiliary, and Extended Sites

The tables in this appendix provide information about the actuat 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 individuat racilities and also for all facilities combined within the CART conceptual study arex.
A detailed description of the instruments and facilities (power requirements, anticipated delivery

dates. etc.) is also provided.

Table B.1 Surface Digturbances at a Typical Central Facility

Actual Surface
Disturbancas (HE)

Space Oceupiad By

Famcad

tnatrument/Facilitg (%) Areas (M9)

st Area
Microwave Radiometer
All-Sky Camara Sheltar

Tatal Fence Required far ist Area

Fagility® (7t x 40ty Housing:
High-Raselutian Spactramatar,
and Calibration, and Cellamater

JIrd Arem

Standard Meteorologicat
Moasuroments Towar
Extandad Facility
Broadband Radiometers
Platterm

Spacialized Hadiation Stand

Surface Flux Station

Total Fence Raquirad for Ird Area

1 (4 base pads)
9

g (baze pads)

1 (4 base pads)

1 (3 base pads)

280

t €

1 (3 anchars)

1 (4 base pads)

300

N/AD

0o ¢

24

5.625



Table B.1 (continued)

Actual Surface
Disturbances (ft2)

Spaca Qccupiad By
Instryment/Facility  (ft#)

Fenced

Argas (f2)

Ath Area
Aargsal Obsarvation Facility
(@f x 10

a60-m Tawar

Total Fange Raquirad for 4th Area

ath Areg

9t5-MHz FIASS & Profller
50-MHz RASS & Prafiler

RASS & Profiler
Equipmaent Fagility
(@t x Oty

Total Fence Requirad for Sth Area

FHAMAN Lidar Trailar
(Tt x 40ty

Scanning Radar Trailar
(71 x 4Qty

Scanning Lidar Trailar
(Tt x 40y

Ballaan Barne Sounding Systam
Facility (88 x 12 #)

Qock/Starage Fagility
f{consists of t5ft x 3O storage
arex & 51t x 30t dock)

Office/Labioratory  Facility
(1aft x 60t

{0

16 (hase pads)

900
82,500

gg

320

132

600

659

B-4

62,

ag
4 €

896 (3 anchars)

200
Q9

280

280

96

600

650

N/aR

45,260 4

2qaQ

60,000

N/AY

NIAR

N/AY



Table B.1 (continued)

Actual Surface Space Qccupied By Fencad
Disturbances (#2) Instrumant/Facility (12}  Areas ()

Calibration Facility 650 G50
(10 fr % €0 1)

Ariveway/Farking Area 12,000 12,000
{inclugive of abave four itams)

Tatal Fence Haquired for 7th Area +2.000

* Facility uaed to designate either & mohile home, or partable building. The actual surface

digturbance estimate exceeds the faciity dimensions to compansate far tie-downs requirag for
thoge cilities. Theae comaiat of concrate piers for tie-down anchars and the number varias
according to the 2ize of the trailer

R/A = mot applicabls,

Less affective radiue of guy wiraa,

Flus affactive radius of quy wires.

=]
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Table B.2 Surface Disturbances at a Typical Boundary Facility
Actual Surface Space Qccupied By Fenced
Disturbancas (%) Instrument/Facility (f3) Areas (ft3)
[‘St Afﬁﬁ.

Facility® (7 ft x 40ft) Housing:
High Fesclution Spectramatar,
and Calibratian and Qffica. Area

2nd_Araa
Standard Matearalogical
Meazurements Tower

Extendad Fagcillty

Broadband Fadiometars

Flatform:

Surface Flux Statien

Totak Fence Required for 2nd Area
rd_Ares

315 MHz RASS & Profiler

50 Midz FASS & Profiler

HASS & Profilar

Equipmant Facility

(8ft x tQTfty

Total RFance Requirad for 3rd Araa
4th Area

Ballaor Barna Sounding Systarm
Fasility (8 ft x 12 ity
Jock/Starage Facilily

(1@t x 10 storage area

& 51t x 10ft dock)

Qriveway/Parking Aroa
(inchusive of above 2 ilerms)

Tatal Fence Required far 4th Areg

320

t (3 bage pads)

aeQ
g2,.5a0

a0

13z

150

2,800

B6

1€
I (3 amchors)

1 {4 bass pads)

22
"

aQo
62,500

80

36

150

2,800

N/AR

ggod

9.625

80.000

2.800



Table B.2 (continued)

4 Facility usad ta designate aither a mabile home, or portable ouilding. The actual sutface
disturbance estimate exceeds the facility dimansians to compensate for tie-downs required for
those tacilittes. Thase congist of concrets plars for tie-down anchors and the number varies
according to the size of tha trailer,

b N/A = not applicabla,

Less effective radius of guy wires.

Plus effactive radius. of guy wires.

& o
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Table 8.3 Surface Disturbances at a Typical Auxiliary Facility

Actual Surtace Space Occupied By Fenced
Distutbanges (ft°y  Instrument/Facifity (42} Areas (it%)

&ll-Sky Camera Shalier it} g
Standard Metacralagicat g (base pad) e
Measuremants Towar T (3 anchons) aqqk
Extended Facility 1 (4 basa pads) 24
Broadband Radiometars
Platform
Surface Flux Station b (3 baas pada) 32
Total Fenced Raquirad for Area 10,000
Scanning Lidar Trailere I20 28a MRS
(76 % &0 fty
% |esa effective radius of guy wires.
& Plus aeffective radius of quy wires,
¢ QOne of the six auxiliary facilittes may have scannming lidar.
b N/A = not applicable.
Table 8.4 Surface Disturbances at a Typical Extondad Facility
Actual Surface Space Jcgupiad By Fancad

Disturbancas (f°)  Insteumant/Facility (%)  Aroas (t9)

Standard Mataoralagical & (hasa pad) 18

Maasuramarnts Towar 1 (3 anchary) a6oY
Extandad Facility t (4 base pads) 24
Broadband Hadiomatars

Hattarm

Surtace Flux Station 1 32

Tatal Fence Raquirad far Araa 5.625

* Lass effective radius of guy wiras.
B Sluz aftactive radius of quy wires.
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Table B.5 Total Surface Disturbances by All Facility Typec and Total Sur.ace Distutbances to

the CART Studly Aread

Actyal Surfacs
Disturbances
[ft* (acres)]

Space Occupied By
Instrument/Facility
[(it* (actes)]

Fencack
Areas

[fit? (acres)]

Central Facility

Boundary Facility

Auxdiary Facility

Extanded Facility

One Cantral Facility

Six Boundary Facilities

Six Auxiliary Facilities

Twanty-five Extendod
Facilities

Tatal Withaut
Scanning Lidar

Total With
Scanning Lidar

® Al totals are & 10%.
& Withaut scanring lidar.
With scanning lidar at one of six guxiliary facilities.

G

78,027
(t.83)

86,862
(1.55)
2
(@»
J4ne
(« @1Q)F

1e
(e Q.tQy

7%, 027
(v.82)

126°
(< Q.1Q)P
446%
(e @.1Q)°

300
(¢ Q.10)

480,625
(rr tn®

480,845¢
(ke tnye

124,326
(2.89)

67,747
(1.57)

9662
(@
1,246%
(« @.1@F

(< Q.10

124,226
(2. &9)

4@@.4&2\
(%, A9

5,796"
( C.13)e
6.076¢
(e 01058

23,62%
(e ©.85)

5@, 12aw
(12.97)8

561, 4Q86¢
(12 .a7)¢

108,825
(2.82)

(2.28)

2,000
{0.23)

5.62%

108,825
(2.62)

590,530
(13.6%)

60,000
(1.39)

140,825
(3.25)

800.000
(20.80)
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Table B.6 Instzument Statys for Southemn Greal Plans

KNumber Dawe tor Number 1o
Neaded. Submetting be Crgoted Cost par Towa| Caosis/
Instrumant System fnsuument HMentge Location® BdSpecs Options Instrument Ciations Cos!
| 915-MHz Radar Wind 1. CF, 1. other ‘ ) : 1150/ o
|Pratlgr-RASS Sistem Coultay siles Aug. 1951 {171 1150 k-1
| 50-MHE Radar Wind ' o ’ o i I 450/
[ Profiler-RASS Systam Coulter 1, CF Asg 1933 1140 {450 B
| Microwava Aadiomater | 1, CF; ) o i i 1254
| System  Liljagren 4. EF¢ Aug. 1531 {143 1295 375
Bakoocn-Boma Sounding I TN ’ - o aoy
System Syslem. | Lost ' 4. BF Aug 1993 145 80 __j400
Ceilomatar for Cloud . fGnftin & o o R o i
| Haights System } Spinhirna 1. CF ot apol. 14- Not appl. q Notappl.
| | Grilin & 1app ' | - 500/
Raman Lidar Systam ‘ [ 1. CF 19837 |10 FE0C 0
| | Gittin & ' I i {7507/
Scanning Lidar Sysiem Sassen 1 CF 15537 140 1750 0
‘ ‘ I Gritfin & ' B j 7507/ |
| Scanning Radar System [ tActnlash 1. CF 19937 {10 1750 Q_ )
60-m Tawar ‘ | i 80/
‘ System Lok 1L.CF fiec. 1591 | ILELY] B0 10 ]
Eddy Comralaion Gear for Cook & Weseéy ) ) ] I 507 T
Talt Tower Muticamponent | 1, CF Dec 1591 1140 £0 0 |
 Fomp., Hum., Wind Obe. on ) ) o {155
Tall Tower Medtizomponant Conk 1. CF Doc. 1551 {1s0 5 1
' } Laukainen | ] javy
-Aarosol Observations Mlticomponent &Lailar 1, CF ] Dee 1591 §1/0 40 0
'BSAN Broadband Solar and ; ; 1704
1R Sensars M compaagnt Dalusi 1. CF | Dac. 159 110 79 1o
| Gritlin & 1, CF; f | ' 07
| AERL System Ravercomh 4, BF | June 1992 f174 50 360
r IDP Radiometic : 11953 ang iater |
Sansors Systoms Grilfin Moty CF § One sach 2 24
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Table B.6 (cgnunued)

Number Dzte for humber 10

; MNeedad. Submitying ba Qrdetad/ Cost per j Total Cosis/
;‘ Instrument System tnsyymeni Meontor {ocation® B Specs Options Instrument 1 Options Cost
Radiometric Sansars kor } 4D7
Tall Towarn dulticomponent Debuwsi 1, CF Dec. 1951 1490 140 )
Absalute Radiomaters ' ; ) T T b laos

each DeLuist 2. CF Dec. 1991 240 {15 lo
Salar Spectroradiometar ] M ) o f2an/

sach | Doluisi {1.CF Dec_1591 140 20 0
OV Spocwal ademar e .,‘ L T —1
| Systsm Hamison 1. CF hot appl. 14- | Not appl. | Mot appl,
'Calibration Faciliies ; ' ' ' 1 K T

| Muiticomponent Hulstrom 1, CF Dec. 1591 140 }so00 i
AF*
Ali-Sky Imaging System 1. CF; ) B | [150r

Systam Thorme B, AF Dec 5691 243 | & § 225
RASS lar NCAA — T
Wind Profilers System Wesely 4. BF | easty 1952 4 1200 j0
| Surface Mataarol. Obs. i ] B ] Y,
[ Siations System. Haszt 15, EF¥ | Dec. 1837 5430 8 180
[Fiux Char. Sta. ) ] B ) | / j2sns
32 5] Sysiem | whiteman 10, EF2 Aug 1591 1050 250 jo
Flux Char. Sta.; Wasely & Cook o ) KpLY
Eddy Correlation Muiticomaonent 15, EF? Dec. 1987 1075 30 | 150
Flux Benchmarking Station | Wesely & Caok ] [A0s

| Multicomponant 1. rgving Jan 1931 140 A0 1o
Set of Wideband Solar and | o ’ S ' 1200/
It Sensors. dulticomapanent DeLissi | 25, E£9 Dec. 1531 }545 40 1200

Griliin & ] ‘ ) 1140/

Multititor ASA System Hanmison | 25 EF® Hotazni. {2075 7 ias
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Tanle B.6 (continyad}

Next
Delivary Addinonat tastzilation Suuctyres Power
Instrumant System Bate/Oplipns Fiocuremenls WhenWhere heaced haaded Commants

'CF and othsrs®
815-MHz Radar Wisd Apr. 159 Apr. 1992/ |50 R%in JOS5 kVA, AG 3f | Second unit would ba 3 fioater.
Prafiler-AASS | Dec. 1992 Hone loc SGP 1. CF shelier ‘
§0-MHz Radar Wind | Jung 1992/ ' Juna 19924 50ft€in ]2 KVA av., AC | Palvary date knpwn only 10 {
Piofilar-AASS. |0 Hona for SGP 1.CF shelter i, Pwithin 3 2 months. ,
Microwave Radigmseter Apr. 1692 Mayba two more | Apr. 1592 0.1 KVA, AC 1§ § Delivary data not known for

| Bec. 1992 for SGP (1. CF Nora ) ceriain. .
Balloon-Bome Scunding [ Apr. 1992/ (Apr. 19920 | Shelter ~fo3 &kva, AC 11| Four addiional ynits for BFs in |
System Eec, 1542 Hona for SGP | 1. CF providged When 0. 1592, . ’ o ’
Cailometer for Claud Someime in S pethaps Apsr. | Shelter with |6 kVA, AG 1 {IDP project by NASA/GEFS. |
Hsights 1992 Hona for SGP 1992 | wincow ?

| Sometme in 195324 Musteoma in | Unknpwn, much | - ]
Raman Lidas 16537 MNora for SGF 1, CF sraifer 1 1 Subk early in IDP project

Somé&tima in 19947/ N Unkpown,
Scanning tidas 1655472 Hona lor SGP 1. CF Trailer much Bl _early in 1DP_projact

Semetme in 19942 I Junknown,
Scanning Racar 19942 Horefor SGP | 1.CF Trailes amuch Still eariy in IDP_projaoi.
&0-m Tawer Apr. 1692/ | Apr. 19927 | |25 &va, AC 1] Power is for elevators;

Q Moo for SGP 1. GF Norg ! ptherwisa about 500 W.
Eddy Coreiation Gear for | Apr. 1692/ Yaps. 19921 o {100 W, AG 11 | Consists .of 2 sonies, 2
Tali Tawer 0 sona for 5GP 1.CF BO-m Tower hygromaters, ons compuler.
 Temp., Hum., Wind Ots. cn. § Apr. 1692/ Apr. 19352/ E | Bhares computer with pravious
Tall Tower Q Hona o1 SGP 1. CF H0-m tower 10w {item. o

Apr. 1992/ 1 KVA, AG 1t | Fower for trailer; jocated near

Asrosal Qbservations Aar. 1532 Hopa tor SGP 1. CF Trailer § B0O-m towar.
BSRM Broadband Solarand | Apr. 1092f Apr. 1992/ 100 W, AG 11} Fiald data acquisition System also
IR Sensors. 0 § Mona foe SGP 1. GF Honer noadad.

- Apr. 1992/ z Apr. 1992¢ Shelier with % ¥VA, AC 11 | First System is prototype
AER Feb. 16353 Mona for SGP 1. CF roal Gpaning ¥ provided by IDR.
Other IDP Radiomalic | 74 Usually traifors | Unknown, mugh | |
Sensors 2 ? 1. CF Early in IDP projects, ;
Radiometric Sensors for | Apr 1992 | Apr. 195 4 Power neoded for yent and ‘
Tall Tower Q | Nona foe SGP t. GF 60-m lower 10 W, 4G 11§ 2hermal control.
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Tanle B.6 (comnued)

hex
Dslivery Adginonal fastailation: Struciures Power
instrument System Date/Options Procurements | WhenWhere Neaded , INeadec Cammants
R = = = —
Absoluta Radiomegters VApe. 15992r {ags w502y Calibraton ! ] One aperated continuously and ong
3] Hone for SGR 2. CF facilities 110w, AC 1t |a *sheif’ referenca. ‘
Sola; Specroradiometsr | Sometime in T Sometimein | Calivation 380 W, AC 1} | Continuous aperation questionabla.
19921 Hone for SEP 19921, CF | facilities e N
UV Spactal Radiemeter | Somesmein |  |perhaps Apr. | Frama or ~ §usDAinsirument mads by SUNY |
11992 | Hona for SGP 1892 piatform A0 AC 31§ Albany } .
Calibration Facilities Apr. 1992 Apr. 1992¢ | Two trailers | 2.5 kYA, AC 1f | Flaquires puchase ol two trailers, |
[4] | Hona for SGP 1. CF and platfore  jand3i special platorm. )
AF*
All-Sky Imaging System | Apr. 1892 Total of spven | Apr. 19524 200 W, AG 1f | Humber speciiied 4n oplions
Dec. 1992 uynits needad 1. CF; 1, AF None: e depands onprice.
BF*
RASS for NOAA Sometima in Somctmain The numitser 10 be puchased by
Wind Prolilers 19582/ Hora fu SGE 19924, BF Already exist | INolappi. R is unknown_
EP
Surface Meleorol Obs. Ape. 159 Apr. 13924 Comes with 20 W, solar or | Commercisl version of PAM-like |
| Stations Sepl 1582 Mona for SGP 1.CF. 4. EF 1 10-m Iower AC it 1station. e
| Flux Char. Sta.; Ape. & Dec. ‘ Apr. 15921 20 W, selar or { Five additional Systems to be
EEER 18824 probabiy none L. CF. 4 EF Nona 1AG 1 _Jinstalled in 1892,
Flux Char. Sta.; Apr. & Tec [ Apr. Y32 120 W, solar or |
Eddy Correlation 1992/Apr. "B Kona for ﬁs__sp 4 Er 1 More ‘ &C» kL] I Instaligd in tilled areas. .
[Flux Banchmarking Swation | Juns 1892/ June 19924 { 50 W, solar or | Roviag Sysiem Jor comparing to
0 Hona for SGP LEF&CF Hoa JAC flux_stations, —
Set of Wideband Salar and | Apr. 1992/ 15 more for SGP | Apr. 1992/ Frame or 4 10 W, solar or  § Powar nbeddgd for vent. and
IR Sensors ' Dac. 19092 L CF.4EF platlasm | AC 1f thermal control. ,
' Apr. 1992/ j Apr. 1932/ 150 W, solar or § Max. power is for tharmal control
Mltifillar RSR  Dec. 1992 | Hona lor SGP 1. CF. 4 EF HNona 1o a5t 1 in cold westher,

BAbbroviatians: AF = Auxiliary Facility, BF = 8oundary Facilily, CF = Central Facility, and EF = Emendsd Facility.

°Deplcymenu locatiens dapand on avalabizly of HCAR PAMI! stations and on operaliona! readingss of Oiiahoma Mesonet
SExact location of depleymants depends «n needs of guperiments.
Yinzludes ona for ceontral facility and, as apprpriale, instruments for boundary facifily lecations.



Tentative List of Trailers for CART Site
(All shelters include at least L5 A, L5 V AC, for heating and cooling.)

Canfral Facility

One shelter, special acquisition, for 2 AERIs, other high-resolution infrared interferometers,
ceilometer

Loeated near center of Central Facility. neas array of radiometers

7 fe x 40 ft semi-trailer

Special openings in roof for st systems

At least 60 A, maybe OO A, 113V AC

One shelter, special acquisition, for aerosol ebservations, housing nephelometer, pasticle size
sensor, filter, ozone sensor, etc.

Exact location not specified, probably near 60-m tower

& tt x L0 ft trailer or container

Piping to outside to collect samples

50A. 5V AC

One shelter. speciat acquisigon. for electrenics for the profiler-RASSs
Within tence near 50-MHz and 915-MHz radar wind proftter-RASSs
8 ft x LO ft teailer

Conduits for cables

S0A LISV AC

One shelter. comes with batloon-borne sounding system. for balloon-bome sounding system (in
fenced area)

8 ft x t2 £t wailer

Special opening in toof for balloon release

SA LISV AC

One shelter. special acquisition, dock and storage arsa (in fenced arsa)
25 fe x 30 fe storage and 5 ft x 30 ft dock
SOA LISV AC

One shelter, special acquisition, for calibration tacility for radiometric observations (in fenced area)
L& x 66 ft mobile home

Needs optics lab, data acqisition room. work area. and a special stand, outside and perhaps above
the shelter. for radiometric sensor comparisons

60 AL LISV AC
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One shelter. special acquisition, for *fice, laboratory area, control area (in fenced area)
10 ft x 60 ft mobile home
60 A, LISV AC

Ouwner future possibilities include separate shelters for Raman lidar, scanning lidar, scanning radar,
each a semi of about 7 ft x 40 ft, each with 30-60 A, 115V AC.

Boundary Facility (ar cach of six)
Requirements for shelters depends on instruments located at boundary facilities.

Probably one shelter (7 tt x 40 tt semi-trailer) is required with & hole in s roof o house an AER],
workshop. office area: 50 A, 115 V AC is needed.

Small shelter is required for electronics for wind profiler-RASSs if ARM aeeds to acquire such for
the boundary fucilities (as at the central fuciliey).

Shelter is needed for balloon-borne sounding system (us at the central tacility).

Storage shelter, (O£t x 1O ft. ts needed.
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Descriptions of ARM-Related Equipment and Instruments







Appendix C

Descriptions of ARM-related Equipment and Instruments

This appendix gives a brief description of each 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 tropasphere (depth 12-t5 km), much of the instrumentation
involves remote probing. Other, direct measurement sensors will be mountad on small towers.
Remote sensing systems may be classified as active or passive. Active systems jlluminate the
object of study with their own supplied energy. whereas passive sysiems sense naturally vecuming
(emitted thermal or reflected solar) radiation. A passive system is inuppropriate at wavelengths at
which insignificant amounts of radiation vccur naturally. Am active system may not be technicafly
teasible it too much power must be rudiated in order to vbtuin & measurable retlected signal.

C.t 9%15-MHz Radar Wind Profiler and RASS Systems

The 213-Mbz wind profiler system is o continuously operating radar that emits an upward
microwave signal at 9t5-MHz. The Doppler shift tin the retlected signal frequency is measured as
3 function of altitude. The amount of shift can be used to determine @ profile of wind speed and
direction.  Although this radar is designed to transmit the signal vertically. side lobes are emitted
horizontally. However, these side lobes are mitigated casily by a simple fence that encompusses
the radur antenng. and they do not pose sufety problems for personnel. QOperated in conjunction
with the microwave radar, & RASS provides further meteorological information. The vertically
pointing RASS (up to three transmitters/eeceivers that operate simeltaneousty) emits sound pulses
in the range of 1500-2000 Hz for 5-6 min 30 ar 60 min. The sound pulses can be tracked by the
radar and analyzed o determine virtual emperature 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
motst air. An independent profile of temperature like that from balloon-bomne systems allows, in
principle, the amoynt of moisture (ax criticat parameter to 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 to non-arnoying noise levels by sound baffles and distance criteria in
siting. Because both the microwave signal and the sound pulses are significanily attenuated in the
tower atmosphere, this radar and the RASS system is used to investigate wind speed. wind
direction, and virtual tereperature only from aboeut 108 m above the surface to heights of about
[-2 km.

C.2 The 50-MHz Wind Profilor and RASS Systems

The 50-MHz wind profiler and RASS system is similar in concept to the 915-MHz and
RASS rudar system. except that the microwave signal is 50-MHz, and the sound puises are at
50-100 Hz. However, this microwave signal and the sound pufses (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
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mmgat:, Mlﬁganm is usuaL[y accomphshe:d by usmg more rtgoroux :mng eriteria,
C.3 Batloon-borne Sounding System

with l‘:uttczy) bfmcry opcmted Lmtrumcm: Pd&[{dbt thgt zmmm:h t:mp—mmm humtduv mmﬂ
direction. and wind speed information as a function of pressure altitude. The balloon casries the
instrument package up to about 30-46 km, depending upon the baltoon size. Simitur systems are
routinely used by the National Weather Service. The instrument package ts retumed safely to the
surface by parachute after the balloon bursts.

C.4 60-m Tower Insiruments

Towers are the standard platforms for continuous meteorological investigations of the
fowest [00 m of the atmosphere. Standard meteorofogeal instruments will be used to measure
wind speed and direction, temperature. humidity. préssure. downweiling radiation (the sun's
radiant energy that reaches the earth's surface). and upwetling radiation (the sun's radiont energy
that is reflected upward by the surfuce). These measurements will be made at the 25-m and 60-m
levels.

€5 10-m Standard Mateoroiogical Measurement Tower

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

C.6¢ Surface Flux Station

Standard meteorological instrumentation (Bowen ratio method) is used to determmine the net
rate (flux) over about 30-60 min of the gain or foss of temperature. moisture. and mometum at the
earth's surface. The individual instruments are mounted on a platform abovt 13 m above the
surface. These instruments require little power and can be aperated by solar power. Another
method for tlux measurements is by eddy correlation techrigue.  Again. standard meteorological
instrumentation is used. but the platforny height for the seasors is 3- 10 m. Standard power is also
required.
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C.7 Passive Micrawave Radiometer

The vertically pointing passive microwave cadiometer passively measures the amount of
naturatly ocgurring, thermally generated microwave radiation in the atmosphere at cerin
wavelengths in the infrared rudiation bands corresponding to atmospheric water.

c.8 Ceilometer

An eye-safe laser light source is used to ransmit & nurfow-beam, pulsed hght source
vertically, The ceilometar i3 used to meusure heights. of cloud buses from the time batween
transmission and reception of the reflected light pulse. This instrument is similar to that used by
ceilometer being considered tor the ARM Prugrum: is cupable of determining cloud buse hetghes of
higher clouds such as citrus (approximately 10 km).

C.9 Whole-Sky imaging

A vertically pointing camera takes pietures of clouds with o wide angle lens. Instead of
film. o high-density matrix of light-sensitive cells converts pictures into electronic images that, in
conjunction with other whole-sky cameras and & computer, can produce three-dimensional images
of clouds.

C.1¢ Lidar

A LIDAR (LIght Detection And Ranging) transmits a pulse of narrow-beam laser light
tusually intraved radiation) into the atmosphere and detects the reflection some time later. By
measuring the tme detay and knowing the speed of prepagation of the light pulse, the height of the
reflecting elements can be determined  Small particles (including small water droplets and ice
crystals) in the atmosphere are efficient lidar-reflecting eleme.ts. These particles follow wind
motions: theretore. some lidars can determine wind speed and direction. Some lusers wre eye safe,
but others wre not. The ARM Program will use both types. The non eye-safe laser is operated in o
safe manner by using a small radar with & wider miceowave beam thun the faser beam. As uny
object comes into the path of the microwave beam. the power is automatically shut off to the laser
light until the radar indicates that the object is cloar. Lidues veaching to the top of the traposphere
(10-12 km) have large power requirements.

C.i1 Radar

A RADAR (RAdio Detection and Ranging) is an instrument used for the detection and
runging of distant "objects” that reflect radio-wave energy. The frequency or time relationships
between the transmitted signal and the echo wre used to determine the location of the reflecting
elements. including particles carried by wind and all ferms of precipitution (rain, sleet. hail. ice
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¢rystals, etc.). Radars can be used in a vertical pointing mode or in a scanning mode. The
National Weather Service uses "weather" radars that show the location and movement of
precipitation. The ARM Program wilt employ simtlar radars for its studies.

C.12 Specialized and Broadband Radiometers

A number of different types of solar radiation instruments {such as pyranometers,
pyrgeometers, shadow-band radivmeters, high-resolution spectrometers, etc.) to be used by the
ARM Program operate similarly, Incoming and outgoing setar eadiation ts passively determined
by measuring the amount of electrical power required to equalize the emperature of a known
source and the temperature of & blackened (heat adsorbing) metal suip heated by the sun
(tncoming) or the reradiance and/oe reflection of the sun's energy by the surfuce (vutgoing).
Therefore. radiometers are passive measurement instruments.  Total solar radiotion s o
combination of direct and diffuse sanlight. Diffuse sunlight is determined by shielding the
cadiometer from direct sunfight to measure the general brightness of the sky. Broadbund
radiation through very nurvow ranges of wavelengths that are important in the determination of the
gffect of watgr vapor (humidityy on total solur radiation.

C.13 Air Poliution Instrumentation
Vartous instruments. measure particles (imtegrating nephelometers, optical particle

analyzers, ¢t¢.) and gases (vzone, curbon dioxide. ete.) by drawiag outside aic into the instrument
tor collection and/or anabysis.

C.ts
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Okliahoma Historical Society roundes oy 27 1w

STATE HISTORIC PRESERVATION OFFICE
621 N, ROBINSQWN, SUITE 375 » QKLAHOMA CITY, OK 73102 « (405} 521-6249

November 12, 1991

My, Jack PZingston

Environnental Assessment Division
ARGONNE NATIONAL LABORATORY

a700 5. Caz= Ave.

Arconne, Illlnois 604239

File #0127-42; Dept. of Energy ARM Frogram; Sarfleld & Grant
Counties, Oklahoma

Di:ar Mr. Pfingston:

We have received and reviewed the documentation submitted concerning
the referenced project.

Examination of hlstoric resource files in this office {inds no prop-
erties documented within the project area that meet the criteria for
listing on the National Reginter of Historie Places. dur research
i?&icatea that tHere is little likelihood such historic properties
will occur. '

In additicn to review by this office, a review focusing on prehisteric
reszourced by the Qklahoma Arvchealegical Survey is required for detar-
mining the presence af Matiomal Regleter quallty prehistoric sites.
Documantation on any hiatoric archaecological site discovered inm tha
course of archaeclogical surveys should be submltied Lo the State
Historic Presagvation affice for review. This is an intogral part of
the Section 106 process.

Should the Oklahoma Archeclogical Survey conclude that there are ro
prehistoric archaaclogical sites of Natiomal Register quality, aad
should no historic site have bhaen discovered in the procegs cf survey,
the State Historic Praseprvation Office finds no propertics eligible for
the National Register of Historic Places within the referencad project
boundariea.

Should Purther corrsspondence pertaining to this project be necessary,
the above underlined file number must be refersnced. If you have any
quastions, ploase contact Mr. Marshall Gettys, Historieal Archaeole-
gist, at 405/521=6245. Thank you.

Sincarely,
T} s -2
Melivena Heisch
Daputy state Histeric
Preservation officer

MH:pm
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".‘,Ai'ﬁl‘%-m Tﬁe ’
University of Oklafioma

QKLAMAOMA ARCHEQLQGICAL SURYEY
1808 Nawtor Orive

NMormaiy, Oklghoma 73015-054¢

{408} 335-721%

Vovenber 19, 199%

Jack PEingatan

Argoone National Laboratory
9700 South Casza dvenue
Argonne, Illiascis 6Q439

Re: Atmospheric Radiation Measurement (ARM) thgta@. proposed boundary factltty
locattons and revised alternate lLocation for central facility; Grant, Ckmulgee,
MaClatn, and Woodward Counties, Oklahoma

Dear Me. Pfingstom,

Ths ahove tefetenced project hag been reviewed by the Community Assistance Progranm
ataff of this agency to fdentify potentfal aress that may comtalo prehistoric or
hiastorie archaecloglical wmateriala. The leocatioz of your peoject has been
ergsg=checked with the state site files contaiciog approximately 13,000
archaeqlogical sites uwhich are curcenmtly recorded for the State of Oklahcma. Ue
prehistorfe or historic sices are recorded {m ¢t near your project area. For most
af the quareer sectiomz you asked us to review, there is liutle likelihood for
archaeological altes to occur, sad no atchaeological work 1s recommended at this
titme. For Boundary Facility #Z, archaeological survey befare comstruction may be
necessary, depending on the location(s} chozen for coustruction {see enclosed copy

from Crinet 7.5 quadrangle map). The enclased tsble summarizes the locatiocas
reviewad and our recommendatlong.

1 have enclosed a lise of contract acchaeclogists who cza do the field sucvey if
necegsary. °Please call us if there are auy questloos.

This eoviroudantal ceview and evaluatfion is perforzed ia order to locpcd, record,
and preszeve Qklahoma's prehistorle amd historfe cultural heritage ia covperaticn
with the Stata Historic Preservation Offfice, Oklahoma Historical Seelety. Taank you
faor your cogperation.

Sincearely,

7
Francie M *’7// / At
JTkad cte, Ej:ti;&<§{ _ e b F
Francie Gattys Robert T. ‘BLOOKS
Seaff Aprchasclagist State Archasologist
ge:  SHEQ

eael: eable
nap
l{st of contractors



S The
Lniversity of Okiafioma

QKLAHOMA ARGHEGLAGICAL SUAVEY
1408 Mawtore Oriva

Narma,. Oxighoma 730+0-034Q

(404] 33%-731%

Decenbar 17, 1991

Jaclk Pfingaton

Argoane Natloonal Labogwtary
§7UQ Sauth Cass Avenus
Avgonne, Illinofs 60439

Re:r Atmospheric Radiation Mesjurement Frogram, prapased boundary facility nesr
center, N4, Sasction 21, T 4 ¥, R 3 W; McClain County

Dear Mx. Pitogaton,

Wa hava completed the fiald suzvey for ehe project refevenced shove. Ka
peehilastoric matarfals weére found, and ne histerie featuréa will be disturbed by the
gropeded caonstruction (althaugh che existing farmetead o old enough to Ye
considered a historic site). No further srchaeclogicsl wark is recommended for the
ridge iz the center of the nortk half, Sectfon 2!, 2£f your land use plans ashould
chanze and if £t Gbacames necessary te dlaturh the land closers to the stzeass (shoun
in orange on the map sent with cur letten dated November 19, 1591), please let us

know the exact locatton arvd we will decide st chat time whether sdditional £ield
survey la peceasary.

If thara are any queseions, plesse cell us. Thank you Zor your cooperation end
asefstance.

Stocerely,

Finncxu'Gaitys %ﬁ o

Seaff Azchseclogiat

State Archaeslogiat

g¢et SHFO
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Movember 19, 1991

KANSAS STATE HISTORICAL SOCIETY

HISTORIC PRESERVATION BEPARTMENT
Center for Historical Research

120 West Tenth * Topeka, Kansas 66612-F291

913-296-7030 = FAX 913-296-1005

Tacl Pfiogton

Social and Nawral Besources Section
Arzonne National Laboratory

9700 South Cass Avenue

Argonue, lligois 60439

Re: Atmospheric Radiation Measurement Frogram
Boundary Site Locations in Kansae

Dear Mr. Pfingston:

Staff raview of the three proposed boundary facilicy locations, and their alternatay, located in Kiowa,
Marion, and Montgomery counties has been completed. There are o propectics listed qo the Natianal
Register of Historlc Places, nor any histarical or archeotogical sites Kated in tae state inveatary lacated
withia ony of the proposed boundary facilities o their alternates. All potential baundary fasility lacatiens,
except for proposed Boundary Facility #2 {r Macion County. are in areas af law patential (os discavering
the surface {ndications of prehistoric atchealogical sites and no archeological sutvey shauld be needed.
The lowee etevations of the SW 144, Seation 4, T20S, RIE olong Racky Creck have acver w=en surveyed,
but, based upon an analysis of recardsd prehistoric sites in the region, it appears there is a patential {or
prehistoric archeological sites to be located there. We wish to review the specific location of the boundary
facility within the one-quarter sectian, if this location is chasen.

(£ you have questions ar need additianal information, please coatact Me. Martin Stein at 913 296-3I%4.

Sincerely yours,

Ramoa Pawers

State Histaric Preservation Qfficer
; -

. 7
el

Richard Pankratz, Director
Histaric Preseevation Departmeant

RP/ms



HISTORIC PRESERVATION BEPARTMENT
Center for Historical Research
120 West Tenth ¥ Topeko, Bansas 66612-1298

' 9132967081 * FAX 213-196-1005

Decamber 2, 1941

Jack Pfingston

Saciat and Natural Resources Section
Argonns National Laboratory

9700 South Cass Avenue

Argonne, Hinols 60439

Ra: Atmaspheric Radiation Measurement Frogram
Boundary Site Locations {n Kaasaa

Dear Mr. Plingston:

Staff review of the three proposed boundary facility locations, and their alternates, located in Kiawa,
Marior, and Montgomery counties bas been completed. There are oo pmpeuies listed eo the Natiooa!
Register of Histaric Places, nor any bistorical or archeclogical ites Gated in the state inventary lacated
within any of the proposed boundary facilities or their alternates. All patential boundary facility locations,
except for proposed Boundary Facility #2 in Marios County, are in areas of low pmemmﬂ faz du..mcmm
the sucface indications of prehistorie atchealagical sites and oo archeolopgieal survey should be geeded.
The lower elevations of the SW 1/4, Sectioe 14, T20S, RIE afosg Scony Brook bave gever beea surveyed,
but, based upon an analysis of recorded prehistasie sites in the cegian, it appears thete is a patential for
prehistoric archeological sites to be located there. If the facility is located above 1430 feet MSL oo
archeologieat survey will be needed. If construction takes place below the 1430 fot contaur line, we
recoatmend ag archealogical survey be dage. We understand construstion of the facility will take place oo
the higher ground and we have o objection to that.

If you kave questions ar need additional infarmation, please cuatact Me. Martin Ste{n at 913 296.57%,

Sincerely yours,

Ramon Powers
Sm& Historic Preservation Officer
,‘ i p
'\ ) sl
}f.] ;-,j&r}n.;m
Rmhm! Pnnkrm. D\zecmr
Historic Preservation Depariment

RP/ms
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TAXE W—

United States Department of the Interior [HtH diems

Kansas State Qffice *7—g
315 Houston, Suite E
Manhattan, Kansas 66502

Qctober 73, 1991

Jack Pfingston

Environmental Assessment and Information
Seiences Division

Argonne National Laboratory

9700 South Cass Avenue

Argonne, [tlinois 60439

Dear Mr. Pfingston:

This is in response to your Qctober 13, 1991 letter requesting threatened and endangered
species information relative to your proposed Atmospheric Radiation Measurement Stations
in Kunsas and Oklaliome.  The following infunration is providad for your consideration.

In accordance with Section 7¢c) of the Endangered Species Act (16 ULS.C. 1331 et s¢q.), we
have determined that the following federally listed species may occur in the project area:
piping plover (Charadrius melodus), least teen (Sterns antitigrum), bald eagle (Haligeetus
leucocephalus), peregrine falcon (Ealco peregrinus), whooping crane (Grus americana),
black-footed ferret (Mustela pigripes), Neasho madiom (Noturus placidus), pallid sturgeon
(Scaphirhynchys aibus), Mead’s milkwead (Asclepias meadii), and weastern prairie fringed
orchid (Platanthers praeslara). Cheyenne Bottams Wildlife Arez in Barton County, :md
Quivira National Wildlife Refuge in Stafford County are federally-designated critical habiu
for the whooping crane. If the project may affect listed species, the Department of Encrgy
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 | and 2 candidate species which may occur in die
project aren. Category 1 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 patential 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

FISH AND WILDLIFE SERVICE E




Pfingston Page 2 .

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

Please be apprised of the potential application of the Migratory Bird Treaty Act of 1913
(MBTAY, ag amended, 16 U.S.C. 703 et seq, and the Bald Eagle Protection act of 1940
(BEPAY 21 amended, 16 U.S.C. 668 et seq., to your project. The MBTA does not requue
intent to be proven and does not allow for "take," except as permitted by regulations . . . it
shalt be unlawful at any time, by any means or in any manner, to . . . take, capture, mn
attempt to take, capture, of kill, possess . . . any migratory bird, any part, nest, or eggs of
any such bird . . .* The BEPA prohibits knowmaty taking, or taking with wanton disregard
for the consequences of an activity, any bald or golden eagles or their bod y parts, nests, of
eggd, which includes collection, molestation, disturbance, or killing activities, Please contact
this office if you have any questions.

We further recommend that att construction areas be surveyed for the presences of marshes,

tiver floodplaing, and other wetland habitat types. If impacts to these aress are expected, a
permit may be required from the U.S. Army Corps of Engineers. If & permit is required,
the Service would review the application and provide recommendations.

Thank you for this apportunity te provide input on your proposal.

Singerely,

Wil 1 G

Willizm H. Gill
State Supervisor

Enclosures

ce: FWS/FWE, Denver, Co (Section 7 Coordinator)
KDWEP, Pratt, K§ (Environmental Services)
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. TAKE
United States Department of the Interior M

R
FISH AND WILDLIFE SERVICE T —
Kansas State Qffice —ﬁ '-
313 Houstom, Suite B
Manhattan, Kansas 66302

November 25, 199t

Yack Pfingston

Environmentat Assessment and
Information Sciences Division
&rgonne National Laboratory
9700 South Cass Avenue
Argonne, Hlinois 60439

Dear Me. Pfingston:

This is in response to your November 7, 1991 letter and November 22, 1991 facsimile
transmission to Dan Muthern of this office, regarding the proposed Atmespheric Radiation
Measurement Program in Kansas and Qklahoma. The following threatened and endangered
species infarmation is provided relative to your altermative project sites in southem Kansas.

It appears from the site descriptions you provided that all alternatives occur in upfand areas,
with no stream or river impacts. From this we would concur that there is probably litle
potential for impact to any federally-listed species from any of the sites you indicated in
Marion or Montgomery County. ‘This is also dependent upan there 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 ¢erickat, accupying native prairie
sites. This insect previousiy 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 papulation declines.

In Kiowa County, any wetlands may possibly provide temporary stopover habitat for the
whoaping crane. If rangeland containing at least 80 aeres of prairie dog towns is to be
impacted, this would requite a black-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.

QOther category 2 candidate species which may oceur in ¢ither grassland or woodland in these
three counties include the eastern spotted skunlk, ferruginous hawk, loggerhead shrike,
Henslow's sparcow, Baird's spartow, Texas hormed lizaed, regal fritiflary butterfly, earleaf
foxglove, and hairy false mallow. While candidate species have no legal protection under
the Endangered Species Act, the Service is concermed for their conservation due to their
uncertain population status.

D-10




Jack Pfingston 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,

il &l

William H. Gill
State Supervisor

DWM/WHG/dwm
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United States Department of the Interior &E

-
R
FISH AND WILDLIFE SERVICE —
Ecolagical Services =
%32 8, Houstom, Suite A
Tulsa, Oklzhoma T4127

Becember ¥, 1991

f2-14-32-I-48

Mr. Jack Pfingaton

Environmental Aszessment and
Information Sciences Bivision

Argonne Nationmal Laharataory

9700 South Cass Avenue

Argonne, Tllinais 60439

Dear Mr. Pfingaton:

Thig letter is in response to your letter of Novesher 12, 1991, and fax of
Novembar 19, 1991, in which you advised us of the specific sites and alternates
gelected in Oklahoma for the Atmespheric Radiation Measuvement (ARH) Progranm
central facility and boundary sites.

Rlthough several Federally listed threatened and endangered spacies are known
te occur in the specified countiesz (Grant, Okmulgee, McClain, dnd Wogdward), we
do not anticipate that this project will affest thesc species. The prairie mole
cricket (Geyllotalpa major), currently proposed to be listed as threatened, has
boen documented in McoClain and Qknulgee countlies. Hawever, we have recogmended
that the propesed rule to list the species as threatemed be withdrawn. The
withdrawal has bheen sent to Washington and publicatien in the Federal Reqister
is immiment. Site surveys for this species will not be gequired.

The quarter Sections containing the propased site and two alternative sites
selacted far the Central Facility do not have any wetlands of concern.

The quarter sections selected for Prapasad Boundacy Facility 1 {Qknulgee County)
and alternative #2 have wetlands of concern (Ash Creek ané Concharty Creek).

Klternative sites #1 and #3 do not have any wetlands of cancetn. (See enclosed
National Wetlands Inventory maps.)

All quarter sections selected, for proposed site location and Beth alternates,

for Propased Boundary Facility #2 (McClain County) have wetlands of concern (Finn
Crask).

Note of the quarter sectians selected for Boundsey Facility §3 (Woodward County)
have wetlands of concern.

In acecordance with Executive Orders 11990 (Protection of Wetlands) and 11938
(Protecticon of Flaaedplains}, we recommend impacts to wetlands and stream areas
(floadplain! be aveided by locating facilities in uplands sites. If work in

D-12
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wetlands is unavoidable, we recommend the following procedures be implemented
to reduce impacts and pratect thase sites:

1. Wetland hydrology should not be altered by draining. dredging, or
canstruction of dikes or L .vees.

. Heawy equipment should be kept out of a1l wetland areas.

). Vegstakion clearing should be Rkept to a minimum, not enly adjacent te
wetlands, but elzewhere as well. Excessive clearing of vegetation will

result in erosian of project areas, and sedimentation im ares wetlands ané
streamns.

The unavoidable logss of wetlands will require proper mitigatian. This issee gzp
be further evaluated when more specific information ia available on facility
Locgtions,

We do pot have general lists of plants, animals, ete. by county. A& list of
refearenges for aourcas of informaticn on these toplcs iz enclosed. A <opy ef
the Blair apd Hubhell paper i3 encloged as it might be &hffieult for you to
locate. This ig the clazsical and frequently cited refereace for ecageagraphic
information for Qklahoma.

If you have any questionz, contact Karelee Owens at 918/581-T74%3.

Sincerely yauzs.

Pl A

Staphen W. Forzypthe
Field Supervisar

Enclosures

LKQede
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

KANSAS STATE OFFICE
3153 HOUSTON, SUITE E
MANHATTAN, KANSAS 66502

130T

December 23, 1991

Mr. Tony Policastro
Argonne National Labormatory
9700 South Cass Avenue
Argonne, [llinois 60439

Dear Mi. Policastro:

This is in response to your recent telephone conversations with Dan Muthem of this office,
and your December 9 facsimile transmission of data regarding the Radio Acoustic Sounder
System (RASS) which i3 & part of your overalt proposed weather monitoring stations in
Kansas and Okfahoma. The information you provided presented an evaluation of the
potential effects of the RASS on migratory bitds, and requested our review and analysis.

It is the opinion of this office that there ts insufficient information available to adequately
assess the potential for noise-related impacts on migratory birds or other wildlife species.
Page @ of the 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 loud noises on migratory
birds, based on aircraft flyover studies and inferences from migratory behavior. Such
passible effects you proposed included disorientation to migrating birds, attraction to the
focations of towers or guy wires, and disturbance to breeding birds to the extent they may
abandon breeding areas. We agree that all of these may or may nat eccur, and there may be
others as well. Some or all these possible effects may come under the jurisdiction of the
taking provisions of the Migratory Bird Treaty Act (16 U.S.C.. 703 et seq.).

Based on the uncertainty of how your proposed project may affect migeatory birds, we are
unable to concur with the deteemination that impacts are “expected to be negligible”. There
must first be & more thorough evaluation of possible effects. If data are not available from
other simifar projects, considsration should be given to designing a study to simulate
anticipated conditions and monitor the resulting effects on migratory birds. The other
dternative is o proceed with the project and risk a taking violation of the Migratory Bird
Treaty Act.

D-14



Policastro Page 2

Enclosed with this letter is a liating of the threatened, endangered, and category 2 candidate
bird species which may cccur in the three counties pwpased; to receive RASS facilities.
While there are many specles of migratary bird nat included in this list, it will give you an
idea of where to start in an evaluation of impacts. If you have additional questons, please
continue to direct them to Dan Mulhern, Thank you for your cooperation.

Sinceesly/

Enclogure

cc:  FWS/FWE, Denver, CQ (Section 7 Coordinator)
FWS/FWE, Grand [sland, NE (Field Supervisor)
FWS/FWE, Tulsa, OK (Field Supervisory
FWS/LE, Lengra, KS (Special Agént)
KBWP, Pratt, KS (Environmental Services)

DWM/WHG/dwm
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claticat  OQklahoma
Natural Heritage Inventory
QRLAHOMA BIQLOGICAL SURVEY

2007 Priasty Avenug, Building 803

Narmas, Oklahoma 73019-0543

{405y 125-7283
Fax: {409} 3257702

REF.OTH-FFAT - 339

Dear Sir/Madam:

This letter is in response to your request for information an possible endangeted species
ot other elements of biological significance at the site(s) indicated in your request
of 2/=15=199],

The Oklahoma Natural Heritage laventory maintains a database on the status and location
of rare spacies and significant ecological comumunities in Oklahoma. We have reviewed
the information currently in the Heritage Inventary database and found no records of rare
species ot sigrificant commuanities ou ar in the vicinity of the site. Flease realize that the
Natural Heritage iaventory has not condudted field surveys of that specilic site. One or
more fleld surveys of the area would be required to evaluate the specific site in detail.

The Heritage Inventory database is the most current compreliensive one available on the
rare biotz of Oklahoma. However, such a database is only a5 camplete as the infermation
that has been collected. For this reason, we cannat state for certain whether or not a givgn
site harbars rare species or significant communities. We suggest you also comact the
Environmental Division of the Oklshoma Department of Wildlife Conservation, a5 they
may have site specific information of which we are unaware.

If we can be of any further assistance to you, please let me know.

Singerely,

(=7

[an H. Butler

Data Coardinator
$/12/91 dis
standarfaeg

D-16



Grant County Commissioners

Raoom: 104 Caurthouse
Phaone 409-393-2214
htadfoed. Oklahama 73732
Tad C. Mootz

Cisteey k Commuganat Decamber 2, 1991
Shop Phane 405-594:2925 moar <.

Huary Bardes
Distnet T Cammuasangr
Shap Phong 403-393-293%9

derry M. Shaflse
Dunge ¥ Cammisnonae
Shop Phons 408.332.6199

Caral Bagqs, Baak4aeper

Jack Pfingston

Argonne National Laboratory
9700 South Cass. Ave.
Building 900

drgonne, Illinois 60439

Rear Sir

In reference to Saction 3%, Township 25 North., 3 W.I.M.
and Section 26, Township 2% North, 3 W.I.M. There are no
land use restrictions on record in Grant County that would
affect the above lListed propertias.

BOARD OF CQUNTY COMISSIONERS
Grant County, Qklahors




ROBERT % KERR. JR. PATRICIA. B. EATY

Chairmaa Ergcutivn Dirns
BiLL SECTEAT MICHAEL R.IMELT
Vica: Chaliman Asciaant Diras
R. G. JOHNSON

GERALE BORELLE
ERANK H, CONDOM
MIKE HENSON.
RICHARD: MeOONALDY
fff?f s::;‘zg.iu 600 M. HARVEY AVE. P.0. BOX 150

E SERER OKLAHOMA CITY, OKLAHOMA T3101-0150

November 19, 1991

Dr. &anthony J. Policastra
Environmental Asgessment
Argonne Natiaomal Labaratory
9700 South Cass Avenue
Argonne, IL 60439

Dear Dr. 'Policastro:

The floodplain infarmation requested is enclosed. Some araas
requested have never been mapped. The U.S. Army Corps of Englineers
may have some data on these other areas. If necessary please call
Mr. Joe Remondini in Tulsza at (918) S581-7896. If there are any
gquestions, please comtact Mr. Kem Morris of the Board’s Engineering
Division akt (405) 231-2533.

Sincerely,

W I drand—

Harold L. Springer, P.E.
Chief, Engineering Rivision

wkmn

Enclasures

Telephone (4053 %g!-ﬁSOO % Talefax (105) 231.2600




UNITED STATES SOZL OFMULGEE FXIELD QFFICE

DEPARTMENT OF COMNSERVATION 719 EAST 8TH STREET
AGRICULTURE SERVICE OFMULGEE, ORLAHOMA 74447
Subject: Resource Analysis Date: Movember 21, 1991

SH 1/4 Secgtion T, TLGM, RISE
SE 1/4 Section 2, TIGM, RI4E
3E 1/4 Sectiom 35, TI&M, RI4E
NE 1/4 Section 3, T16M, RI4E

TO: Hr. Anthony J. Poleocastre and
Jack Ffingston
krgonne Mational Laboratory
9700 South Cass Avenue
Argonne, Lllimois 60439

Dear ¥r. Polocastro and Mr. Pfingston:

Entlcsed are twe maps of the akove legal deseriptions.
The soils maps which are delineated with solid and dashed
lines, depict the majer soil series in this zrez. There is
currently no active farming in these areas. The "Vg*
Verdigris soil series is a prime farmland soil tvype. It is
found only in SE 1/4 of Section 35, TieN, RI4E. Your
propeded project will not have a detrimental impaczt on the
2ell rescurces in thease described areas.

The SC§ wetland maps indicate no wetland or hydrie
soils in any of the described areas. The USDI Fish and
Wildlitfe Service Mational Wetland Inventory maps indiczte a
palustrine scological system, farested wetland in the “Bu”
Broken Alluvial soil tvpe in gsectien 35 'PLeM, RI4E. This
ares does not meet the past or the current wetland
definition. I can ascertazin no long term detrimental impact
te any soil resourceos ¢ the descriked arcas. Soil
disturbance <r loss due £ any congtruction can be menaged
effectively with simple erosion contrsl techniques. If vou
ngad further information ont this su¥jedt, please lat me
knaw. /

gart, CPESC
PBistrict Ceonservationist
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Unitad Statas Sait Woodward Field Office
AJ)i Departmant ot Consarvation 2411 Williams Ave.
Ageiculture Sarvige Woodward, OK 73801

Movember 27, 199t

Dr. #nthony J. Polilcastro

Envitonmental Assessment & Informatian
Sciences Divistaon

Argonne National Laboratory

6200 Sauth Cass Avenue

Argonne, Illinols 60439 RE: NEY% 3}=20-20, NEY% 32-20-20,

WWs 33=20-20, Woodward County
Dear Sir:

Wetlands maps and £loodplain maps have been checked am all thras
proposed locatlons in Woodward County and none of them have wetlands
ar are in a floodplain.

[’/ﬁ{ames H. Shearhart

Digtrict Conaervationist

Uniteet Stales Denaetmant of Agricutture

Tha Sait Coniratien Secvice 3 @
% / & ac dgency of ihe \'h. ’

# Uk Gaesramsnd By Qe 1S4 ALTY



Unitad Statas. Sail Medford Field @fftce
Departmant at Conaervalian: Route 1 Box 234

Agriculture Senice Medford, OK 73759

November 27, 1991

Or. Anthomy J. Policastro
Argonne National Laboratary
9700 South Cass Avenue
Argonne, [llinais 60439

Dear Or. Palicastro:

This information s provided to your request of 2 letfer dated
November 20, 1991 desfring some data on three tracts of land
Io?gtgd in Grant County, Oklahoma. The following tracts ave des-
eribad as:

“ /& Sectian J5<TZEH-HIW
ME/G Sectian 35-TZ8N-R3W
SE/4 Sectian 25-T29N-RIW

I have completed a study of the USDA Sail Canservation Service
and the US Fish & Wildlife maps concerning idemtified wetlands on
the above mentigned tracts. The maps indicate the anly areas

of impounded water on these tracts are man made ponds and are not
subject to the wetland provisians. There are ng true identified
watlands on these tracks.

In addition, none of these tracts are located im a flood piain

area.
If you need any further infqormatien, feel free to cqmtact aur
office.
Sincerely, ~~ .
Wy
o f 1 i
L) lfp%ﬂ'ﬁ 1

Bistrict Conservationist

f\ The Sat Camyarvatian Sarvica

‘b~ i% 4t 3JENCy of e §55854

GITArtmEnt af Agecutture o7
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Soll Woadward Field Qffice
Conservalian 2411 Williams Ave.
Searvice Woadward, OK 73801

 Unlted States
Duparimant of
Agriculture

December 6, 1991

Dz. Anthaony J. Folicastro
Environmental Assesament & Information

Sctances Division
Argoune Natiqual Laboratery
3700 Sauth Cass Avenue
Avgoune, Illinoiz 64039

Re: NE 33-20-20; NE; 32-20-20;

Dear Sir: MW 33-20-=20, Woodward County

Wetlands maps and floodplain maps have been checked on all three
propased locacions in Woodward County and naone of them have wetlands
ar are in & fleodplain.

The NEk Sqction 33=20=20 and the NE% Section 32-20-20 do not contain
any primé farsland. However, the WWe of Section 33-20-20 does
contain prime farmland.

Sincerely,

Jares H. Sheatharst
Districe Counservationiat

O Bissum v &@y

United Stateg Ougactriint af Agricultute b S, deverrak By O (R S-I A NEIE
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DEPARTMENT OF THE ARMY

TULSA DISTRICT, COARPS OF ENGIMEERS
POST QFFICE BOX &
TULSA, OKLAHOMA 74121-006t

ARALY. TO
ATTENTION: CE

January 29, 1992

Planning Division
Genaral Planning Branch

Anthony J. Policastre, Bh.D.

Environmental Assessment and
Information Sciences Division

Argonne National Laboratory

9700 South Cass Avenue

Argonne, IL 60439

Dear Dr. Policastro:

This Iz in further regponse to your November 20, 1991, letter
and aur December 13, 1991, response concarning floedplain and
watland designations for several sectionms In &Srant, MeClain,
Gkmulgee, and Woadward Counties in Qklahoma and Kiowa, Marion, and
Montgomery Counties in Kansas. An official receipt will be
forwarded to you upon receipt of your $75.00 chegk.

The following table indicates the type of information available
for each requested county. If official Federal Emergency
Management Agency Flood Insuramce Rate Maps do not exist, USGS
flood prone area mapes ware consulted. Where information is

available, copies of the maps with areas indicated have been
supplied.

If you have any further questions, please contact
Mr. Joe Remondini at (218} 581-7836.

Sinceraly,

W O iy

e David Steesle, P.E.
Chief, Planning Divisien

Enclocsures



@

O

,,

£ otamas . Habigar

Unitad Stataz Soil 160 Sauth Broadway
Qegatmant ol Congarvation
Agriculture Sarvice

2alina, Kansas
67401

February 20, 1932

Me. dack PFingston

Environmental Assessment and Enformattan Sctemces Ghuisian
Argang Natfonal Labaoratary

970a Squth Cass Avenue

Arqone, Litinots 60439

Ogar Me. PFingstan:

Thank you for the appartuntty to veview the plans far the ARM profscts
tn Marion and Mantgome=y Counties.

Your proposed prefect should have limited effect an prime farmiands.
Antacgedr are copies of o8l survey sheets with the sites fdentiffed and
z Mt of prime farmlands fn these areas. Quring layout of your
praject, tt ts best to avoid these prime farmlands. If you are umable
te avold the prime fermbands, a Farmland Canversion Impact Rating (Fgrm
AD-1006} ts requived for the specific sitas.

Gonttderationa ghould be made far the numerqus canseérvationm practfcgs
and the wildlife kabitat existing tm this arga. In excavated sitas,
backfill should be fiemly packed. We strongly encaurige yau to wark
with the Soil Canservatian Sarvice office ta Marlon and Montgomary
Counties, for any astistands nedded with madiftcation or rustaration of
any conservation practices dus to construction activities.

Please furmish these offtces a detatled map of the in:tallatiom ance it
s tnstalled. This will ensure that future conservatfon activity will
net jegpardize yaur tnstallatiom.

Sincerely,

State Consarvabionist
Attachmants

ce: w/o attachinents

Ho Lynn Gibsen, Ared Conservationist, SCS, Emporia, KS

Gary Schuler, Qistrict Conservationtst, SCS, Marfom, KS

Jedi Cushenbery, Gistrict Conservationist, SCS,
Independence, KS

T Sak Conyarvation Sarvice
it &% dGarcy of the
Clagartimane of Agreultre

D.24




Appendix E

Evaluation of Noise impacts of the 50-MHz and 915-MHz
Profiter/RASSs






Appendix E

Evatuation of Noise impacls of the 50-MHz and S15-MHz
Profiler/RASSs

E.t Introduction

This appendix summarizes the methodology used to determine the potential impacts on
people from noise created by the baffled 50-MEz. the unbatiled 50-MHz and the 915-MHz
profiler/RASSs proposed for installution at the central facility and at some or all of the six
boundary facilities. The potential noise impact of & 403-MHz profiler/RASS, similur t» one
vperated by NOAA at une of its profiler fucilities. was also investigated.

I order to clarify this appendix and Sections 2.4 and 3.4 of the taxt, & faw of the teams and
conventions that are used shall be discussed. A given frequency band refers to the comesponding
[/3-0c¢tave band of frequency (i.c. all references to the LO0-Hz frequency bund witl be taken to be
the I/3-octave band of frequencies for which L00-Fz is the center trequency). The term sand
pressure level (in units of energy/urea) refers o the fevel of airtbome aoise hewrd sway from o
source, measured with a reference pressure of 20 micropascals. The term Sownd pewer feved refers
to the acoustic power (in units of energy) of the source. measured with a reference power of
t picowatt. Finally. alt sound pressuere levels are unweighted measurements.

All tour profiler/RASSs emit tonal notse. While white noise (noise from a combination of
multiple frequencies such as the sounds of & watertall or surt) usually elictes o pleasurable or
neutral response from people (it the intensity of the neise is nat e large), tonal nuise ts generally
anneying to buman beings. The sound made by these profiler/RASSs s an emitted tone that basts
for about 5-6 min every halt heur.

The toghorn-like sound of both the butfled and unbaffled 50-MEz profilec RASSs s o
low-trequency tone. at about LOR Hz, which s made up of a continvous series of S-second cyeles
(during which time the noise vartes slightly in frequency. centered around the 100-Hz trequancy
band). Fhe sound from the XL S-MEz protiler/RASS is & high-frequency tune. centered around the
2,000-Hz frequency band. The sound from the 405-MHz profilst/RASS is a high-frequency tone.
centered around {.000-Hz frequency band. The notse from these protiler/RASSs diministies with
distance, largely because of hemispherical spreading and atmospheric attenustion. Attenuation of
tow-frequency sounds (E00-Hz) s much loss than the attenuation of high-freguency sounds
(0000 Hz and 2,000 Hz).

The question to be answered is whether these profilet/RASSs would be annoying to the
testdents of the neurby houses. Besides the intensity of the noise source. the distance b:tween the
source and the receptor (the closest residence) and the background ambicnt noise level are
import..mt t‘ur dete;mininv the noi:e [eve‘i zmd the pntential .xnmy.xm.e 'I'herefm’e. a determin.xeinn
rutdemex are large enough to .n.hxcwe sul’huen: Jt(enumnn. The analysis descnbed helow is
bused 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 fevel of a sound by about 21-235 dB when windows are
closed and by about 12-15 dB when the windows are open. Four profiler/RASSs are smdied here:
(1) the unbaffled 50-MHz profiler/RASS, (2) the 915-MHz profiler/RASS, (3) the baftled 50-MkHz
profiler/RASS, and (4) the 403-MHz profiles/RASS.

The predictive procedure for noisz impacts follows five main steps:

L. Measurement of the sound pressure [:vel of the (unbaffled) 50-MHz
profiler/RASS and the 405-MHz protilec/RASS. MNote that sound pressure with
distance data were availsble for the 915-Mbz profilet/RASS (Vik, 1991) and
sound pressure level with distance duta were not requited for the bafiled
50-MHz profiler/RASS since it could be determined from the meuwsured
unbaffled 30-MElz profiler/RASS,

(3]

. Calculation of the sound power level of the (unbaftled) 50-MHz, the buffled
50-MHz, the 405-MEHz, und the 915-Mtz profiler/RASSs,

3. Cafculution of the sound pressure levels, ot the nearest eesidences, dug to the
(unbatfled)y S0-MEiz. the batfled 50-MHz, the 405-MEz, und the 215-Mbz
profiler/RASSs.

4. Measurement of the residuat smbient eaviconmental noise level at the nearest
residence for euch possible siting of o profiled/RASS. Nuise levels in cach
frequency band of interest are required.  This step includes measurcments or
reliable estimates at the propused site und the two to three altermative sites lor
cuch of the centead facilticy and the six boundary facilities.

5. Prediction of the impact of the notse emission trom the profiler/RASSs at cach
of the lecations mentioned w step 2. Twe methods are used o assess the
impacts of the noise ermission. Fiest. a modification of the Composite Noise
Rating (CNR) method (EEL [984) that categorizes noise from “A" o "L"
These designations, in twra, can be correlated to the expected degree of
community redction. Second, & method developed by Fidell (Fudell, et ul..
[982: Fidell. et al.. 1987 Fidell, et al.. [988) is used to categorize the impucts
ire ternes of the probability of an individual considering the nvise as nat at all
annoved. slightlv annoved. moderately annoved, very annoved, or extremplv
annoved.

E.2 Measurement of the Sound Pressure Level of the Unbaftled 50-MHz
and the 405-MHz Profilet/RASSs

Sound pressure level measurements on the 59-MHz and the 405-MHz profiler/RASSs that
are located at Coffeyville. Kansts were made by Argonne personnel on November 29-
December 6, 1990, with ¢ Bruel and Kjaer sound level meter Modet 23518, A 1/3-ectave band
filter set was used with a [-im. microphone and a 5-cm windscreen. A portable Zenith PC
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computer was used to control the sound level meter, sllowing measurtements in the 100-Hz
frequency band (for the 50-MHz profilet/RASS) and in the 1.000-Hz frequency band (for the
1)3-MHz protiler/RASS) and recording sound pressure levels taken during I-s sampfes, by using
the slow (detection time constant) setting, The remputer controlled the sound level meter signal
output by filtering successive [/3-octave bands for 30-s intervals over o total measurement period
of 13.5 min., The ambient noise was sufficiemily steady to attow this o be done in one 0 tw
{5-min period,

For the unbatfled 50-MHz protiler/RASS, measurements revealed a souad pressure level
of T8-dB, i the 100-Hz frequeney band, (as determined from the medion wr “Lsp” value of the
measurements) at a location o an axis perpendiculur to the two speakers, 132.6-m from the
centroid of that wxis,

For the $03-MHz profiler/RASS, measurements revealed ¢ sound pressure tevel of 66 B
tusing the Ly value) in the 1.000-Hz frequeney band ot o location 6-4-m from the centroid of the
tour-speaker system.

Similur measurements were mude by Radiun Cotp. personaet (Wil 1990 on ¢ #15-MHz
profiler/RASS. in Texas, Datae were supplied in the form of o tuble of unweighted. 2.000:8a.
trequency band sound pressure levels vs. distance tor the ¥15-MEz profiler/RASSs thut Radiun
Corp. manufactures. Since the four speaker systens is omly u few feet awross. it cam be considered
a point source, and therefore the closest datu measurement point was wsed (10 m from the centroid
of speaker system). At the L0 m location, the measured sound pressure level s 75.8 dB. wt the
2.000-Hz frequency band.

E.3 Caiculation of the Sound Fower Loval of the Battled 50-MHz, the
Unbaffied 56-MHz, and the 915-MHz and 405-MHz Protiler/HALSs

From all of the profilet/RASSs the sound power level of the respective souvce was
caleulated by adding the estimated loss (in dB due to hemispherical and ateospherie attenuation)
trom: & profiler/RASS to the point at which the sound pressure level was knoww (as measured troom
the centrotd of the speakers out to the lecation of the ficld measurement). wsing the emypirical
tormulas from the Edison Elcctric Institute Envirosmental Noive Guide (EEL 1980,

For the unbattled S0-MEz protilet/RASS, the somnd powsr level of the measured sousce
was caleatated to be 129 dB at the W0 He frequency band., The sound power level was thew
corrected by +2 dB to account for the tuct that the S0-MEz protilst/RASS would be a theee speaker
systern vuther than the two speaker system that was ftieasured. Therefore, the estimated sound
power level of the source (during the S-min pettods whewn it was on) was (31 dB at 100 Hz
frequency band. For the baftled 50-MHz profiles/RASS. the sound power level would therefore
be [21 dB ut [00 Hz frequency band.

For the 405-MFHz profilet/RASS. the sound power level of the measured source was
calculated to be [ET dB at 1O00-Hz frequency band. For the 915-MHz protiler/RASS. the sound



power level of the soure - was cateutated to be 104 dB at 2,000-Hz frequ 2y band. Table E. |
summarizes the sound pow -« levels of the various profiler/RASSs.

£.4 Calculation of the Sound Pressure Level at the Residences Nearest
Potential Locations for the Baffled S0-MHz, Unbattled 50-MHz,
gt5-MHz, and 405-MHz Profiler/RASSs

Given the ambient sound power level of the profiler/RASSs, the sound pressure level at the
nearest residences. from these protiler/RASSs was caleulated. The soumd pressure level was
deermined by subtracting the estmated loss (in ¢B due to hemisphericat and atmospheric
attenuation) from the profiler/RASSs (with known sound power level) to the various residences (at
known distances from the potential profiler/RASSs), using the empirical formulas from the Edison
Electric Institute Environmentul Nuise Guide (EEL. 1984). Figure E. | gives the sound pressure
levels as a function of radial distance from the profilet/RASSs, for each potentiat profiles/RASS.
Note how the low-frequency sounds attenuate less with distance than do high-frequency saunds.

E.5 Measurement of Background Ambient Noise Leveis at the
Residences Nearest Potential Locations for the 50-MH2, 915-MHz,
and 405-MHz Profiter/RASSs

Sound pressure level messurements were made at the neurest residence of several of the
possible site locations for the 50-MHz, 915-MHz. and 405-MHz profiles/RASSs  The protocol
for the measurements included the follewing requirements:

. Wind speeds were to be low, e vader 5 mph (or 3- 10 mph if that were not
possibley so that the wind<induced aoise on the miccophene screcn would be
much [ower than the background neise level being megsured.

-

Measurements were to be taken in the lute evening or at nighttime tbetween
1O pum. to & ) to cover the pertod when restdents e most sensitive to the
noise (i.e.. when they are slesping or are attempting to fall aslesp). At those

Table &.* Sourd Powsr Lavel af the Various

Frofilet/RASSS
Pratilet/RASSs Saound Powar Leval {dB)
Bafreod 50-MM2Z 1214
‘Unbafflad) 50-MMz 1314
S05-MHZ 111
Fro-MHz 104
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Sound Pressure Level (dB)
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Figure E.1 Decay of Sound Prossure Level with Distance for the ProfilerRASSs

times, the background noise level (and ambient sustace winds) are likely to be at
their lowest level for the day.

Measurements were to be taken at the closest public property (zenerally a rural
coad right-of-way) adjacent te the tract of kand that contains the residence. The
precise {ocation would be chosen to avoid sound retlections from the nearby
home.

Measurements were to be taken during a 2-hour period and would include
sound pressure level data on the full t/3-octave band spectrum and a 30-min.
time series of data in the [00-Hz. [.000-Hz, and 2.000-Hz frequency bands.
The sound levels in cach frequency band were expected to be rather steady.
allowing measurements over this period to be representative of lonper
measurement times.

Buckground data were collected at five residences. Because of the difficulty of collecting
reliable duta (mostly because of high wind speeds), the Log values were determined from the best
data set. because the noise environments appeared to be similar at all of the residences (Log
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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 datz were used in the
subsequent calculations of the sound pressure levels in the 100-Hz. 1,000-Hz, and 2,000-Hz
frequency bands at each residence. Figure E.2 is a sample histogram of the 100-Hz frequency
band ambient noise level measured at the Montgorery County, Kansas, boundary site, indicating
that the Log value is 30 dB.

E.6 Prediction of the Human Reaction at the Residence Nearest the
Operation of the 50-MHz and 9145-MHz Profiler/RASSS

In this EA, two methods are used to assess the effects of the noise on the people at the
residences newr the profilet/RASSs: (1) the modified Community Noise Response (CNR) mode]
(EE® 1984) and (2) & method by Fidelt (Fidett et ab., 1982: Fidell et al.. 1987 Fidell ctal..
L988), which is composed of the Probabitistic Neise Audibitity (PNA) model and the Individual
Annoyance Prediction (IAP) model. A brief discussion of these methods is given here.

E.6.t Tho Madifiad CNR Maethod

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

L. The seund pressure levels of the intrusive noise at the residence location and the
enviconmentat background noise levels.

(8]

. The character of the noise source (such as whether it is of very low frequency
or of tomal character) aad also its intermittence (ratio of the source’s on time to ¢
reference time period of, say. © h). Included also are seasonal (winter,
summer) operation and other temporal factors (daytime or nighttime only).

Table £.2 Measured Ambient Noise Lavels
Used in Madeling of Proliler/RASS Neise

lmpacts
Frequancy Band (Hz) Lagl(dB)
1G0 30
1,000 A EN
2,000 8
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Figure £.2 Histogram of Sound Fressute Leval Measuraments

that noise source and the community attitude.

The modificd CNR method categorizes noise trom A to [ These designations. in turn, can be
correlated te the expected community reaction. Figure E.3 gives the range of community reaction
tor the vartous composite noise ratings.

E.6.2 Fidelli's Method (PNAJIAP Modals)

The second model of human annoyaacs that was used is the psychoagoustic model of Fideil
(1987, 1988). This model was used as a supplement to the modified CNR findings, in order to
verify that sites determined by the CNR modet would also be acceptable by this madel. The Fidell
model, a new and ditferent type of computer modal, was alse applied to the issue of siting the
profiler/RASSs. Fidell and Tefteteller (1971} demonstrated that test subjects engaged in an
attention-demanding toreground task did not report noticing intruding sounds until the sounds had
a considerably higher signal-to-noise ratie than would be required for detection in a deliberate
listening task. The intensity of subsequent unnoyance 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 intcuding sounds (dB above
masking tevel). Figure E4. adupted from Fidell and Teffeteller. displays this relationship.
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Half of the subjects engaged in an absorbing foreground task first noticed an intruding
sound when it attained a signal-to-noise ratio characterized by a value of 16 log &' = 14 dB.
People nat preoccupied in a task can reliably disinguish a signal from noise when its detectability
attains a value of d' = | or 10 log d" = 0. Pearsons, et ab. (1979} found that subjects first noticed
an intruding sound for which they were not specificully listening at a value of =23 or 0 log '
=4 dB. The difference in results reported by Fidell and Teffeteller and by Pearsons et al. (1979)
suggests that an absorbing task can have an effect of about 10 dB on the way people judge
intruding sounds.

These data led to the infarence that the level of detectability of an intruding sound (') must
be three urders of magnitude (30 dB) greater thun the barely audible level befure 50% ot the
subjects. engaged in activities other tham listeming tor the sound, are moderately annoyed. The duta
stiggest that intruding sounds four orders of mugnitude (40 dB) greater thap the Narely audible
level ate required before half the subjects become extremely unnoyed.

Since 1971, Fidelt and o thers have been investigating probabilistic . dels for predicting
the audibility level of an intruswve noise tn the presence of 4 buckground musking noise, un the
basia of fundamentat psychoacoustic detectubility theory (Fidell and Teffieteller, 1971 In
addition, corollary research has progressed on the relationship between the cudibility level and its
amnoyance to an individual, This research has been supported by the U.S. Ervirowmental
Protection Agency, the U.S. Air Force. the U.S. Armmy. and the Electric Power Research Institute.
This extensive program (including the data described above) hus led to the development of
probabilistic models for prediciing the following:

L. The detectability and sudibility of an intrusive noise in the presence of a
sasking background sound (PNA model)

~

The level of individual annoyince caused by that intrusive noise, wking into
aCCotnE certain nonacoustic vasables invelved (IAP model)

Because no field verification studies are yet availuble for the AP madel. that methodology
must still be considered to be in the research phase, and the sponsoring agencies listed above
withhold unquaiified endorsement untit ficld testing can be accomplished. Nevertheless, becuuse
verification is likely to be achieved in the foresecuble future and because it is more advanced
scientifically than the modified CNR methodology. the PNA-IAP paired models have been
included i this study.

The fiest step in the procedure s to use as tnput to the PNA model buth the baseline
ervironmental ambient Lug spectrum und the predicted profilet/RASS intrusi e noise spectrum
(resulting trom sound propagation and atmospheric attenuation) at the resideace. These values
determine the audibility of the intrusive aoise, expressed as an intrusion leve! in d4B. for a saecified
detection etficiency and & neminal 50% probability of detection by the listener (ar< a 16
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

E-12



unirs. The relationship between these subjective indices is as follows:

Affected State + Concentration Index = Teolerance Index
{AFS) (COA) (TOL)

Tolerance Index  + Bayesian Criterton Index = Deciston Criterion Index
(TOL) (BAC) (DCLY

The IAP model uses the above data for the profiler/RASS noise to predict the most
probable degree of individugt annoyance in a five-step descriptive scule: aor ar alf annoyed,
wightly unnoved, moderately annoved, very annoved, snd extremely annoved. These terms are
covelated with specific dB ranges of intruston tevel atong with the norucoustic variable indices
selected as appropriate for rural residents.

To cover the range of possibilities, two decision criterton tadices were wsed n the analysis
to reflect tweo separate seenarivs. Scenario ! has the assumption that on individuad s a acutral
attitude toward the ARM Program and is not concentrating on any specific task, leading to a
tolerance index of €. Scenario 2 has the assumption that an individual bas o positive attitude
toward the ARM Program and is concentrating on & specific task, leading to a tolerzace index of
+[0. Fidell has recommended, until better data are available, that the Bayestan criterion be set to
ZEr,

The steps required for calculating of the level of noise impacts at the residence ncarest a
profilet/RASS (unbaftled 50-MEtz, 215-MEz. 50-MHz baftfled, or $05-MHz) s as follows:

t. Predict the propagation of the noise from the profiled/RASSs to the nearest
restdences, assuming standard day conditions (30 F, 70% relative humidity)
with oo wind. The propagation formulus and tables presented in the Edison
Electric Institute Environmental Naoise Guide (EEL 19843 were used for this
purpose. Predictions had to be made only for the 13-octave band in which the
notse oceurs: background noise from the other /3-octave bands cannot mask
the noise from the profiler/RASSs in the [00-Hz (for either of the 50-MHz
profilet/RASSs). 2.0060-Hz (for the 215-MHz profiles/RASE). or 1,000-Hz
(for the 405-MHz profiler/RASS) tfrequency bands.

&)

From the background ambient measurements, determine the masking level for
the {/3-octave band of interest by adding 2.2 dB to the 100-Hz-band ambient
level. adding -4.6 dB to the 1,000-Hz-band ambient level, or adding -5.5 dB to
the 2.000-Hz-band ambiens levels. (f the resuiting masking level is below the
threshold of hearing, the threshold of hearing is used instead. That threshold is
30 dB at the 100-Hz 1/2-octave band. 6 dB at the 1.000-Hz 1/3-octave band.
ang 3 dB st the 2,090-Hz 1/3-octave band.
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3. From the residual ambient noise level and the propagated noise from the
profiler/RASSs in the [00-Hz, 1,000-Hz, or 2,000-Hz 1/3-octave bands and
the tolerance indices of both 0 and +10, use the IAP code to determine the
predicted response of the residents. The predictions are in terms of levels of
annoyange.

E.4.3 Rasulls

Tables E.3-E. 10 summarize the predictions of the modified CNR method and the Fideli
method (Foe tolerance indices and decision criterion indices of O and 10) for the proposed action
and the -3 altermatives for the cental fucility and the six boundary faeilities, for each
peofiler/RASS of interest. Ditferences among the reactions result from the different distances of
the residences trom the profiler/RASSs.

A point of explanation is needed concerning the Fidell model vesults presented in
Tables E.3-E. 10. The raw output of the Fidell model is in terms of cumulative probubilities of
annoyance (not presented here), while tn Tables E.3-E 14 the Fidell results are in levels of
annoyance. The levels of annoyonge presented ure the towest levels of annoyance associated with
ar least & 50% cumulative probability (which are the most likely levels of annoyonce of the
individual). For example. the level of annoyance for the Kivwe County boundary facility
alternative 2 (moderately annoyed) listed in Table E.6 was determined from the comulative
probabilities. presented Figure E.5. Note that level of unnoyuance is the lowest level of annoyance
associated with at leust a 50% cumulutive probability. In this case. the moderately annoyved is
assoviated with a cumulative probabitity of 63.4%.

The commonty-used criterion for aceeptability of noise impacts is community reaction A,
B. or C as defined by the moditied CNR method. Under the moditied CNR criterion. the
profilet/R ASSs are acceptable at the locations indicated in Table E.15. Only the central facility
(proposed site and alternatives) is aceeptable for the unbattled SG-MEHz profiler/RASS, because of
the relatively large distance between the site of the profifed/RASS and the residences nearest the
central factlity. For the baffled 50-MHz profiler/RASS. the proposed sites are acceptable at all of
the lecations and some of the altemative sites are acceptable. The 215-MHz profiled/RASS is
acceptable at all sites and alternatives. The 405-MEz profiler/RASS is also aceeptable at all sites
and alternatives.

The modified CNR predictions summarized in Table E. 1 1 indicate that the ARM proposed
plan tor locating profitet/RASSs is acceptable: (1) for the centeal facility. an unbutiled 50-MHz
protiler/RASS along with a ¢15-MHz profilet/RASS. and (2) for each of the boundary facilities. a
buftled S0-MHz profile/RASS and a 915-MHz profiles/RASS.

The Fidell method was used to give supplementary information on individual annoyance
(given information about the state and attitudes of the individual under consideration using the
decision index). By using the usual level of stightly annoved as a measure of acceptability (a
conservative measure). the Fidell method supports the predictions of the modified CNR model in
thiat afl of the proposed sites were found to be acceptable.
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Table £.3 Public Reaction to Unbaffled 50-MHz Profiler/RASS (for Fidelt method, tolerance
index = decision index = 0}

Laveal
Nearest abave Madifiad Fidal!
Rasidanca fasking NR Annayance
Site (milas) (a]=3) Rating Leval

Grant County, Oklahoma, Central Facllity
Froposad 2.1 3 & Mot At All
Al 1 1.9 T4 2 Not At Ali
At 2 2.0 T4 8 Mat At All
Qkmuiges County, Oklahoma
Progoged a.7 2z & Modanataly
Alt. 2 0.5 I F Madarately
Alt. & 0.6 29 g Madarataly
MeClaire County, Oklahema
Propeaed 0.6 29 E Madarataly
Alt, 2 Q.5 3t F Maderataly
Alt, 3 0.6 29 E Madarataly
Woodward County, Qklahoma
Rroposad 0.6 iy g Madarataly
alt. Q.7 27 E Modarataly
Alt, 2 a.7 2T E Maodarately
Montgamaery County, Kansas
Rrupased Q.6 ]2 £ Madarataly
Al 1 0.5 31 F Modarataly
Alt. 2 0.5 a1 F Modoratoly
Marion County, Kansas
Proposad a.6 29 E Madarataly
Alt, 2 g.6 29 E Madarately
Alt. 3 .5 3 3 Madarately
Kiawa County, Kansas
Propasad a7 . 27 E Moderately
Alt. 1 0.8 26 E Slightly
ﬁ_&lt. 2 Q.5 31 F Modsrately
Al 3 Q.7 27 £ Moderately
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Table E.4 Public Reaction to 915-MHz Profiler/RASS (for Fidell methad, talerance index =
decision index = Q)

Laval
Naearast above Madifiadi Fidalt
Residence: Masking R Anngyance
Site: (milagy [l y) Rating Levah
Grant Counte Jklahama, Central Facility
Propoaad 2.1 Q A Nat At All
&k 1 1.8 @ A Nat M'A!l!
Alt 2 2.0 a A Mot At All
Okmulges County, Qklahoma
Propoged 0.7 I A Nab At All
Alt. 2 0.5 a3 A Slightly
Alt, 3 3.6 13 A Shightly
McClain County, Oklahoma
Propasad Q.6 18 A Slightly
Alt. 2 Q.5 23 A Slightly
Alt. 3 0.6 8 A Shightiy
Woedward County, Oklahoma
Proposed Q.6 1§ A Slighdly
Alr b G.7 14 A Nat At Al
Al 2 0.7 4 A Mot At AN
Montgamary County, Kansas
Proposad Q.5 a3 & Slightly
| Alt. 2 0.5 23 A Slightly
r Alt. 3 0.5 23 A Slighitly
Marion County, Kansas
Propasad 0.5 23 A Slightly
Alt, 1 Q.6 G A Slightly
Alt, 2 0.5 24 A Stightly
Kiowa Courity, Kansas
Prapoasad a7 14 A Not At All
AlE Q.8 T A Not at All
Alt. 2 0.5 23 A Stightly
At 3 Q.7 T A Nat At Al
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Table E.5 Public Reaction to Batfled 50-MHz Profiter/RASS (for Fidell methad, tolerance
indax = decision index = 0}

Laval
Nearest above Modified Fidal
Raesidance Masking R Annayanca
Site: (milag) (B Rating fLeval

Grant County, Qkiahoma, Central Facllity
Fropogad: 2.1 3 & Mot Al All
Alk b 1.9 4 24 Kat At Al
Alt, 2 2.0 4 8 Mot At All
Glanulgae County, Gklahoma
Froposad: a7 V7 C Shightly
Alt 2 e.5 21 [y Slightiy
At 3 g.8 1] C Slightly
MeClain: County, Qklahaoma
Froposed Q.8 19 c Sligmtly
Alt. 2 @.5 at D Stightly
Alk, 3 Q.8 382 (4 Sligitly
Woodward County, Oklahema
Propased a8 o c Stightly
At 1 Qa7 17 Cc Slightly
Alt. 2 Q.7 3 c Slightly
Mantgomery County, Kansas
Frapased T.& 1o c Slightly
ALt 0.5 21 b] Slightly
Alt, 2 Q.5 21 ] Slightly
Mariar: County, Kansas
Praposad 0.6 1% C Slightly
Alt 2 0.6 Ie] o] Stightly
Alt 3 0.5 21 ) Stightly
Kiowa Gounty, Kansas
Rraposed a7 7 c Slightly
Alk T 0.8 t& B8 Nat At All
AlL 2 0.5 2t D Slightly
Alt 3 0.7 7 C Slightiy
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Tahle E.6 Public Reaction to 405-Mklz Profiter/BASS (for Fidelf method, tolerance index =
decisior index = Q)

Lavel
Naarast abave Maditiad: Fidalh
Hesidence Masking CNR ANMGYANCE
Sita (milag) (S Fatirrg Leyval
Girant County, Oiklahama, Central Fagility
Proposed . a A Mot At All
Al t 1.8 @ A Mot At All
Alt, & 2.0 Q A Mat At All
Okmulgee Caunty, Oklahoma
Propogad a7 24 & Slightiy
Alr 2 0.5 o) ¢ Radaratsly
Al 3 0.6 ar c Stightly
MeClain County, Oklahoma:
Propogsed 0.6 a7 o Slightly
Alt, 2 a.5 30 ¢ Madarataly
Alt, 3 0.6 ar c Slightly
Woadward County, Gklahamas
Frogosed 0.6 ar c Slightly
Akt ar 24 R Slightly
| At 2 a7 24 2 Slightly
Montgumary County, Kansaz
Prapagact 3.6 7 c Sligadly
At 1 a5 o c Madarataly
Al 2 G5 Ja c Madarataly
Marion County, Kansas
Proposed 0.6 ar o] Slightly
At 2 a.e o7 93 Slightiy
At 3 0.5 ag c Madarataly
Klows Courity, Kansas
Frogosed a7 24 g Stightly
Al 0.8 Z1 A Slightiy
mr 2 Q.5 el G Madatataly
Alt, 3 Q.7 24 B Slightly
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Table E.7 Public Reaction to Unbaffied 50-MHz Profilar/RASS (for Fidelt method, tolerance
index = decision index = +2)

Levat
Nearast sbove Maodifiad Fidall
Rasidence Masking NR Annoyance
Site {milesy (dBy Hating Level

Grant Caounty, Oklahema, Central Facility
Propogad 2.1 13 B Mot At All
Al 1 (g 14 B Nat At Al
Alt. 2 2.0 14 B Mat At Al
Okmulgea County, Oklahoma
Praposad Q.7 27 E Slightly
Al 2 Q.5 Rl F Madarataly
Al 3 0.6 2% E Slhightiy
McClain County, Oklahoma
Proposad .8 29 E Stiephrtly
Alt 2 0.5 31 F Madarataly
Alt, 3 0.6 29 E Slightly
Woodward County, Qklahoma
Propased Q.6 29 g Stightly
Alt, t 0.7 27 E Slightly
Al 2 a7 T E Slightiy
Montgameary County, Kansas
Proposad a.e 29 E Slightly
Alt, 1 a5 31 F Madarataly
Al 2 0.5 31 F Maodaraloly
Mariom County, Kansas
Proposed Q.6 29 E Slightly
Alt, 2 06 2a g Slighitly
Al 3 0.5 I B Modarataly
Kiowa County, Kansas
Fraposad a7 27 E Shighily
Al t 0.8 28 E Shightly
Alt. 2 Q.5 3t F Maodaralely
Alt. 3 0.7 27 E =iightly
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Table E.8 Public Reaction to 915-;MHz Profiler/BASS (for Fidell methad, tolerance index =
decision index =+2)

Laval
Mearast above Madified Fidall
Residanca Masking ONE Annoyance
Site (mifas) {48y Rating bevsl

Grant Caounty, Oklahama, Central Facility
Proposed 2.t 4] A Nat At All
AlL 1 1.8 @ A Mot At All
Al 2 2.0 0] A Not At All
Okmulgee Caunty, Qklahoma
Proposad 0.7 14 A Mat At All
Alk 2 0.5 23 A Stightly
AlL. 3 3.6 18 A Nat At Al
McClain County, Qklahoma
Fraposed a.6 18 A Nat At All
Alt 2 0.5 23 A Slightly
Alt, 3 .6 18 A Nat At Al
Woodward County, Qklahoma
Froposad 0.6 rS A Not At All
Alt, Q.7 i A MNat At All
Alt, 2 Q7 14 A Nat At All
Montgamary County, Kansas
Proposad Q.6 18 A MNat At All
AlL 0.5 23 A Slightly
Alt, 2 Q.5 23 A Stightly
Marion County, Kansas
Praposed Q.6 ta A fNat At All
Alt 2 0.6 18 A Nat A Ah
Alt. 3 2.5 23 A Eligrotly
Kiowas County, Kansas
Hropused Q.7 i A Mot At AR
AlL 0.8 14 A Not At Al
Alt 2 0.5 23 A Slightly
Alt, 3 0.7 td A Not At Ali




Table E.9 Public Reaction to Baffled 50-kMHz Profiler/BASS (for Fidell method, tolerance

index = decision index = +2}

Laval
Nearast above Madified " Fidall
Rasidence Maskirg QR Anngyance
Sita (mites}y (dBy Rating Lavel

Grant Caunty, Oklahoma, Central Facility
Fropagad 2.1 3 B Mot At All
At 1 , 1.9 & B Not At All
Alt, 2 2.0 4 = MNat At All
Qkmulgee County, Oklahoma
Propoged Q.7 17 c Mot At All
Ale 2 v 5 2 ) Slighily
Alt. & 0.6 9 c Nat At Al
McClain County, Qklahoma
Froposed: Q.6 19 c Mot At all
Alt. 2 a.s 21 8] Stightly
Al 3 0.6 9 c Nal At All
Wagdward County, Qklahoma
Froposad d4.6 19 c Nat At All
Alt 1 Q7 17 c Not At All
Alt 2 Q.7 17 a4 Nat At All
Mantgomary County, Kansas
Proposed a8 19 c Nat &t Al
Al 1 Q.5 A D Stightly
AlL 2 Q.5 b4 o Slightly
Matien Caunty, Kansas
Proposed 0.6 19 C Mat At All
Alt 2 a.6 19 c Nat At All
Alt. 3 @.5 a1t D Slightly
Kiowa Caunty, Kansas
Proposed Q.7 17 c Net At All
At o 0.8 16 B Mot At All
AR 2 0.5 21 b Slighily
At 3 Q.7 17 od Not At All
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Tahle E.10 Public Reaction to 405-MHz Profiler/BASS (for Fidell methad, tolerance index =
decision index = +2)

Level
Nearast above Madified Fidall
Residance: Magking R Annayance
Sita (mrilas) (dE) Rating Level

Grant Caunty, Qklahoma, Central Facility
Prapoaed 2.1 Q A Mat At Al
Alt 1 1.9 Q A Mot At All
Al 2 2.a @ A Mot At All
Qkmulgees County, Oklahoma
Fropoaad 0.7 24 B Slightly
Alt, 2 .5 30 Cc Maodarately
Al 3 0.8 27 c Slightly
McClain County, Oklahama
Rroposad Q.8 ar c Slightly
Alt 2 0.8 0 c Modarataly
Alt. 3 a.6 27 C Slighly
Woadward County, Oklahoma
Froposed 0.6 27 o Slightiy
Alt 1 0.7 24 8 Slightly
Alt, 2 0.7 24 =3 Slightly
Nontgomery County, Kansas
Proposed 0.6 27 c Slightly
Al t a.5 cfo} c Maodarataly
AlL 2 Q.5 o] c Madarataly
Marion County, Kansas
Fraposed: Q.6 a7 c Slightly
Alt. 2 0.6 27 c Slightly
Alt. 3 Q.5 i) c Madarately
Kiowa County, Kansas
Propasad .7 24 B8 Stightly
Alk 1 0.8 21 A Stightiy
All. 2 0.3 30 C Moderately
All. 3 Q.7 24 8 Slightly
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Table E.t1 Public Reaction to Unbaffled 50-MHz Profiler/RASS (for Fidell method, tolerance
index = decision index = +10)

Lavel
MNearest ghava Madified Fidall
Rezidence Masking aR Annoyance
Site (milas} (dB} Rating Leval

Grant Caunty, Oklahoma, Central Fagility
Propraad 2.1 13 8 Mat At All
Alt t 1.9 14 g Nat At Al
&l 2 2.0 T4 B Nat At All
Okmulges County, Qklahoma
Proposed Q.7 27 E Slightly
Alt, 2 a.8 31 F Sitightly
Y] 0.6 23 E Slightly
McClain County, Oklahoma
Fropqsad 0.6 29 E Slightly
Alt. 2 0.5 _ 3t F Slightly
At 3 0.8 29 E Slightly
Woodward County, Qkiahoma
Propogsed 0.6 29 E Shgritly
Alt, 1 0.7 27 E Slightiy
Alt 2 Q.7 27 g Stightly
Mantgomery County, Kansas
Rroposed 2.6 29 E Slightly
At t Q.5 3 3 Slightly
Alt. 2 0.5 3t £ Slightly
Marian County, Kansas
Proposed 0.6 29 g Slightiy
Alt. 2 0.6 28 E Slightly
Alt. 3 2.5 31 F Slightly
Kiows Gounty, Kansas
Fraposed Q.7 27 E Shightly
At 1t Q.8 26 E Not At All
Alt 2 Q.5 3t F Shightly
Alt. 3 0.7 27 3 Shightly
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Table £.12 Public Reaction to 915-MH2 Profiler/RASS (for Fidell method, tolerance index
decision index = +10}

Level
Mearest ahave Maodified Fidel}
Rasidence Kasking VR Annoyance
Site (miles) (4B Rating Lavet

Grant County, Oklahoma, Central Facility
Propogsad 2.1 @ A Nat At Al
Alt, 1 1.9 @ A Not At All
Alt, 2 20 @ A Mat At Al
Qkmulgae Gounty, Oklahama
Fropoaad Q.7 4 A Mat At All
Alt, 2 Q.5 2% A Nat Ar Alb
Al 3 0.6 18 A Mat At AN
McClain County, Oklahoma
Propasad 0.6 18 A fat At All
&t 2 .5 23 A Nat At All
Alt, 3 Q.8 18 A Nat Ar All
Waodwaret Gounty, Oklahoma
Propesad .6 18 A Mat At All
Al 1 Q.7 14 4 Nat At Al
Alk, 2 Q7 14 A Mat At All
Mantgamary County, Kansas
Rropasad Q.6 18 A Mot At All
Alt a5 23 A Nat At AlY
Al 2 a.5 23 A Mat At Al
Marian Caounty, Kansas
Froposed a.6 18 A Not At All
Alt. 2 0.6 18 13 Nat At All
Alt. 3 G35 23 A Mot At Al
Klowa County, Kansas
Prapasad 0.7 14 A Not Al All
At 1 Q.8 i A Not At All
Alk 2 Q.5 23 A Not At All
Alt, 3 Q.7 14 A Not At Al




Table E.13 Publiz Reaction to Baffled 50-MHz Profiler/BASS (for Fidelt methad, tolerance
index = decigion index = +14}

level
Nearast ahaue Madifiad Fidell
Residence Masking MR Annoyance
Sile: (miles)’ (4B} Hating Laval

Grant County, Qklahoma, Cantrat Facility
Propogad 2.t 3 & Nat At All
Alt b T.& 4 g Mat At All
Al 2 2.0 & B Nat At All
Okmulgae County, Oklahoma
Propaozed 0.7 1) c Mat At All
Alt. 2 0.5 21 D Nat At All
At D (0 R3] € Mat At All
MeClain Caunty, Qklahema
Propasad Q.6 19 c Mat At Al
Alt, 2 .5 21 0] Nat At All
&t 3 2.8 19 c Nat At All
Woadward County, Qklahama
Froposed 0.6 1a c Mat At Al
Al 1 Q.7 v c Mat At Al
Al 2 a7 17 C MNat At Al
Mantgamery County, Kansas
Rropaesed Q.6 19 c Nat At All
Alk Q.5 a1 0] Nat At Alt
Al 2 a5 21 ] Mat At All
Mariorr Caunty, Kansas
Hroposed Q.6 19 c Mot At All
Alt 2 a6 23] C Kot At All
Alt, I ¢.s 21 o Mat At All
Kiawa County, Kansas
Prupased o7 1 C Nat At Al
At t a.a 16 8 Mol At Al
ALt 2 0.5 21 D Not AV Al
Alt 3 Q.7 17 C Mot At All
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Table E.14 Public Reaction to 405-MrHz Profiler/BASS (for Fidell method, tolerance index =
decision index = +10j)

Lavel
MNegrast above: ffodifiad Fidalf
Rasidenca Masking R Annoyance
Sita (milas) (dBy Rating Laval

Grant County, Oklahoma, Cerntral Fanility
Proposad 2.1 0] A Mat A% Al
Alt 1 1.9 Q A Mat At Al
Al 2 2.0 ] A HNat At All
Okmulgee County, Oklahoma
PFreposed .7 24 & MNat A &l
Alt. 2 0.5 a0 c Slightly
Alt. 3 .a 27 ¢ Klat At All
McClain County, Qklahoma
Propoged Q.6 az c Mot At All
Alt 2 Q.5 30 c Slightly
AlE 3 g.8 27 c Mat At All
Woodward County, QOklahoma
Froposad a.6 27 c Mat At Al
AlE 1 Q.7 ¢ g8 Mot At Al
Alt 2 0.7 24 8 Nat At All
Maontgameary County, Kansas
Hroposad .6 27 C Nat At Al
Alk ¢ Q.5 Jo c Slightly
Alt 2 0.5 30 c Slightly
Marior County, Kansas
Proposed 0.6 3 c MNat At Al
Al 2 Q.6 v G Nat At Al
Alt 3 a5 30 c Slightly
Kiowa Caunty, Kansas
Progosat Q.7 24 B Naot At Al
AlL T 0.8 21 A Not At AB
Alt. 2 0.5 ae c Slightly
Alr 3 Q.7 rds B8 ot At All
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Table E.158 Acceptable (A} and Unacceptable (U} Sites for the Profiler/RASSs using the
Critaria of the Muodified CNR Methad for Acceptability of Neise Impacts

Frapasad
Facility (Caunty, State) Site Alarnative 1t Alternative 2 Allernative 3

Unbaffled 50-MHz Profilar/RASS
Central (Grant Co,, Oklg.) A A A .
Boundary (McClain Co., Okla.) U - i U
Boundary (Okmulgee Co., Okla.) U . u U
BHoundary (Woodward Co., Olda.) L L U -

Houndary (Kiowa Co., Kans.) U ] ) U
Boundary (Marion Co., Kans,) L - W W]
Boundary (kontgomary Co., Kans.) U W’ W] .
Bafflag 30-MHz Profiler/AASS
Cantrab (Grant Co., Okla.) A A A .
Boundary (McClain Co., Okla.) A . u A
Boundary (Qkmulgee Ce., Okla.) A - w A
Boundary (Woodward Co., Okla.) A A A -
Boundary (Kiowa Co., Kans.) A A u A
Boundary (Marion Co., Kans.) A . U U
Baoundary (Montgomary Co., Kana.) A ] u -
Gt5-fkiz  Profilar/RASS
Cantral (Grant Co., Qkla.) A A A -
Boundary (McClain Ca., Qkla.) A - A A
Houndary (Okmulgee Co., Qkla.) A . A A
Boundary (Woodward Ca., Okia.) A A A .
Baundary (xiowa Co., Kans.) A A A A
Baundary (Marion Ca.. Kans.) A « A A
Baundary (Mantgomery Ca., Kans.} A A A
405-MHz RASS Profilar/AASS
Geontral (Grant Co., Qkla.) A A A .
Houndary (McClain Co., Qkia.) A . A A
Boundary (Qkmulges Co., OKia.) A - A A
Boundary (Woodward Ca., OKkia.) A A A -
Haundary (Kiowa Co., Kans.) A A A A
Boundary (Marign Co., Kans.) A . A A
Baundary (Mantgomeary Ga., Kans.) A A A .
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Appendix F

Faderal Candidate Species Potentially Occurring in Counties
Containing ARM Project Central and Boundary Facilities







Federal Candidate Species

Candidate
State Speacies. Catagaory®
KAMSAS Atkanzas River shinsr 1
Eastern gpnitadt oberse
Farruginious hawk 2
Snowy plovar a2 .
«~oggarhaad stike 2
Long-billadk curiaw 2
Whita-faced ibis 2
Black tarm 2
Blaak ralb 2
Hanslow's sparraw g
Baird's apamow 2
Alligator smapping turtle 2
Texas hormed lizard 2
Blua guckar 2
Arkanaas darter g
Sturgaan chuky 2
Sicklatin chub 2
Spacklag chuls 2
Topoka shinar !
Faddletigh z
Wastarm tanshell e
Neaaosho muckak a
Guachity kdmey-shall 2
Qzark amaraid dragamily 2
Ragal frtillaey buttarthy a3
Clantor's Cave amphipad 2
Earleat faxglove 2
Famatlowar 2
Waak rattls 2
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Federal Candidate Species

Candidate
State Spacies Catagory®
KANSAS (conty
Qzark dropssad 2
Dwart burhead 2
Hall's bulrysh 2
Hairy false mallow 2
Skinner's. purple false foxglovs 2
Cleftsadge 2
OKLAHOMA,
Arkanaas River ahiner t
Alligator snapping turtle 2
Arkansas River apecklad chuby 2
Carex fissa 2
Farruginious hawk 2
Long-billad curlew 2
Migrant loggerhead shrika 2
Mountain plover 2
Switttax 2
Texas harnad lizard 2
Wastarn snowy plover 2
Whita-faced ibis 2

* Candidate 1 spacies have the potantial far an allicial tadaral listing tiy
the U.S. Fish and Wildlife Service. Candidate 2 species are those far
which the Fish and Wildlite Servige is callocting data on im ardar to
make & dacision cancaening thels statu..

Sourca: U.S. Fish and Wildlife Sarvice,

Fud



Appendix G

Existing Land Use Maps of Vicinity
argund Boundary Facilities
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txisting Land Use in the Immediate Vicinity of the Froposed Action and its
Alternatives (Marion County, Kansas)
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Appendix H

Pholographs of Areas in Proximity to Grant and
McCiain County Facilitles
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Foreground (0 — 1/4 mi) View of Proposed Sitéi‘ur
Central Facilily, Grant County, Oklahoma
View Looking Southwest

Middleground (1/4 — 2 mi) View of Propased Site for
Central Faciiity, Grant County, Cklahoma
View Looking Northwest
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Background (2 - 5 mi) View of 1/4 Section Containing the
Proposed Central Fagility, Grant County, Oklahoma
Taken from Section Road, 2.2 mi Southeast of Proposed Site — View Logking Northwest
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Middleground (1/4 - 2 mi} View of Sactiori Containing
Proposed McCiain County (Oklahoma) Boundary Facility
View Looking West/Souihiwest
: Existing
! Power
i Transmiss
L T Lines

Background (2 - 5 mi) View of Section Containing
Proposed McClain County (Oklahoma) Boundary Facility
Taken from State Highway 24 < View Laoking Southwest
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Appendix |
National Register of Historic Places Listings for

Okiahama and Kansas Caountles Containing
Ceniral and Boundary Facilities
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Appendix |

Nationa! Register of Historic Places Listings for
Qktahama and Kansas Ccunties Cantaining
Central and Boundary Facilities

The following sites are recorded in: the National Register of Historic Places as of September
1991 and are located in the counties contzining the ARM program's centrat and boundury facilities.
The date of entry tnto the Natiomal Register is given for each listing. The sources of the
information are the Kansas State Historiesl Soctety and the Oklahoma Historical Society.

Grant County, Oklahoma

Deer Creek General Merchundise Store. South Muin Street. Decr Creek (3-8-84)
Dayton School, SE of Lamont (9-5-88)

Grant County Cuurthouse, West Guthrie Street, Medford (8-23-84)

Medtord Bathhouse and Swimming Pool, Guthrie and Fifth Street, Medford (9-8-88)

McClain County, Oklahoma

MeClain County Courthouse, Courthouse Squuare, Purcel! (8-23-84)

Okmulgee County. Oklalioma

tsparhecher House and Grave, 4 miles west of Beggs (7-12-76)

Henry Home, North Thied Street, Henryetta (8-18-83)

Wilson School. NW of Henryetto (1-28-81)

Creek Nationat Capitol, Sixth Street and Grand Ave.. Okmulgee ¢ 1 15-66)
Eastside Baptist Church, 219 N. Osage Ave., Ckmulgee (| £-23-84)

Eirst Baptist Central Church, 521 N. Central Ave.. Okmulgee (1 {-23-8:4}
Okmulgee Black Hospital, 320 N. Wood Dr.. Okmulgee (6-22-84)

Okraulgee County Courthouse. 300 West Seventh Street. Okmulges (8-23-840)
Ckmulgee Public Libeary. 2t8 South Okmuiges Ave.. Okmulgee (7-28-83)
Severa Block, 101 East Sixth Street. Qkmulges (3-22-91)

St Asthony's Catholie Church. 513 South Merton Street. Okmulges (7-14-83)
Nuyaka Misston. 9 miles west of Qkmulgee (4-13-72)



Fort Supply Historic District, Western State Hospital grounds, Fort Supply (6-21-71)
L.L. Stein House, 100! Tenth Street, Woodward (10-7-83)
Wondward Crystal Beach Park, Jim Ben and Temple Houstor Streets, Woodward (9-3-88)

Kiowa County, Kansas

Greensburg Well, Sycamore Street, Greensburg (2-23-72)

Belvidere Medicine River Bridge, .25 miles nortit of Belvidere (7-2-83)
Roth Petroglyph Site. Belvidere vicinity (7-9-82)

Star Peroglyph Site, Belvidere vicinity (7-9-82)

Fromme-Bimey Round Barn, 6 miles southwest of Mullinville (7-16-87)

Marion County, Kansas

Bethel School. 5 miles east of Lincolnville (12-17-87)

Bumns Union School, southwest cocner, Main and Qhio, Burms (3-26-75)
Harvey House, 204 West Third, Florence (8-14-73)

Pioneer Adobe House, US-56 and Ash Street, Hillsboro (3-30-73)
Elgin Hotel. Third and Santa Fe Streets, Marion (9-13-78)

Hill Grade School, 661 East Main, Magion (5-28-76)

Muarion County Courthouse. Third and Witliams, Mazion (7-2-73)

Old Peabody Library. Walnut and Division. Peabody (7-2-73}
Peabody Tewnship Camegie Library, 214 Walnut, Peabody (6-25-87)
Lost Sprimgs. Lost Springs vicinity (330-76)

Murton Archeofogical District. Marion vicinity (4-21-76)

Montgomery County. Kansas

Cherryvale Cumegie Free Library, 329 East Main, Cherryvale (8-18-87)

Brown Mansion. Walnut and Eldridge Stueets. Coffeyville (12-12-76)

Condon National Bank, 811 Walnut Street. Coffeyville (1-12-73)

Terminal Building. 717 Walnut Street, Coffeyviile (6-14-82)

Blakeslee Motor Company Building, 211 West Myrile. Indepeadence (8-25-89)

Booth Hotel. 201209 West Main, Independence (4-28-83)

Boeth Theatre, 119 West Myntle, Independence (10-13-88)

Federal Building-U.S. Post Office, 123 North 8th. Independence (10-19-88)

Independence Bowstring Bridge, Burns Street, Independence (1-4-90)

Independence Public Camegie Library, 220 East Maple, Independence (1-11-88)

Pennsylvania Avenue Rock Creek Bridge. Pennsylvania Avenue over Rock Creek.
Independence (7-2-83)
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Montgemery County, Kansas (cont'd)

Union Implement and Huvware Building-Masonic Temple, 121-123 West Main,
tndependence (LO-13-88)

Dewlen-Spohnhauer Bridge, | mile east of Independence on old US 160 (3- 10-83)

Elk River Archeological District, Elle City vicinity (9-13-78j

Infinity Archeological Site, EIk City Reservoir (3-24-71)

Treaty Rocks Petroglyph Site, Liberty vicinity (7-9-82)

Onion Creek Bridge. .5 miles south of Cotfayville ¢ 1-4-90)

Petroglyph Site, 14MY 363, Liberty vicinity (7-9-82)

Petroglyph Site, t4MY 1320 Liberty vicinity (7-9-82)
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