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1.0 INTRODUCTION 
 

1.1 Project Overview and Funding 
 

The United States Department of Transportation (DOT) Federal Aviation Administration 

(FAA) proposes to provide assistance for this project through the Passenger Facility Charge (PFC) 

program.  The PFC program allows the collection of fees for every boarded passenger at 

commercial airports to fund FAA-approved projects that enhance safety, security, or capacity; 

reduce noise; or increase air carrier competition. 

 

As indicated in DOT FAA Order 5050.4B (702.i), the FAA requires an Environmental 

Assessment (EA) be performed if an airport project involves dredging or filling of any waterway 

or wetland and: 

1.) The airport sponsor must apply for an individual permit under Section 404 of the Clean 

Water Act to dredge or fill navigable waters. 

2.) The project is not normally categorically excluded, or 

3.) The project is normally categorically excluded but in this instance, would not meet the 

design criteria of any Corps of Engineers General Permit.   

 

This EA was prepared pursuant to Section 102 of the National Environmental Policy Act 

(NEPA) of 1969, as implemented by the regulations promulgated by the President’s Council on 

Environmental Quality (40 CFR Parts 1500-1508).  The purpose of the EA is to analyze the 

potential environmental impacts of the proposed project, and to determine whether an 

Environmental Impact Statement (EIS) or a Finding of No Significant Impact (FONSI) should be 

prepared.  

 

1.2 Project Background and Location 
 

The subject of this Environmental Assessment is a parcel of undeveloped land located 

along the south central portion of the Fort Smith Regional Airport (FSM) in Fort Smith, Sebastian 

County, Arkansas.  The project site is bounded to the north by the FAA Control Tower and General 

Aviation Apron; to the east by South 66th Street; to the south by the Missouri Pacific Railroad; and 

to the west by Perimeter Road.  The approximate center of the project site is located at Latitude 

35.330909 and Longitude -94.364354.  Please refer to Figure Number 1 for a Site Location Map, 

Figure 2 for a Topographic Map and Figure 3 for an Aerial Site Plan of the proposed project area.   

 

The project site presently consists of a wooded area that is transected by Spivey Creek and 

contains a small pond; a fenced area with graded gravel, a concrete slab, conifer trees and a natural 

gas pipeline station; and a mowed area that contains two (2) borrow pits where soil was excavated 

for use at another location.  These pits were closed in the late 1990s.  Since that time, the pits have 

vegetated and collected rainwater.  Site Photographs of the project area are included in Appendix 

A.   
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2.0 PURPOSE AND NEED 
 

2.1 Existing Airport Facility  
 

The Fort Smith Regional Airport (FSM) is a Part 139 facility with a National Guard Base, 

Several Fixed Base Operators, and an aircraft maintenance hangar.  There are two (2) runways on 

the airport:  Runway 7/25, which measures 8,017 x 150 ft, and Runway 1/19, which measures 

5,001 x 150 ft.  FSM supports an average of 129 aircraft operations per day.  The majority of these 

flights are military (37%) and transient general aviation (31%).  The remainder of the flights 

consist of local general aviation (17%), air taxi (13%) and commercial flights (2%).  Based on the 

field, there are 102 aircraft, including 54 single-engine aircraft, 16 multi-engine planes, 10 jets, 1 

helicopter, and 21 military aircraft.  An Airport Layout Drawing is presented as Appendix B.  

 

2.2 Purpose and Need for the Proposed Action 
 

According to FAA Certalert 09-10, the FSM has experienced Type 1 and Type 3 Triggering 

Events, which are described as follows: 

 

Type 1:  An air carrier aircraft experiences multiple wildlife strikes. 

Type 3:  An air carrier aircraft experiences engine ingestion of wildlife.   

 

From 1990 through 2011, there have been 18 incidents where an aircraft experienced 

multiple wildlife strikes.  The most significant of these strikes occurred on November 5, 1998.  

This strike occurred at dawn as a Citation II was making its climb away from the airport.  An 

estimated 11-100 mourning doves were struck, which resulted in a failure of the right engine and 

forced the crew to make an emergency landing.  This strike resulted in substantial damage.  

 

Incidents at FSM have involved mourning doves (3 strikes), blackbirds (1 strike), killdeer 

(1 strike), sparrows (1 strike), and swallows (1 strike).  These strikes have resulted in three 

precautionary landings and the engine shut-down and emergency landing listed above.  The 

majority of the strikes occurred on approach (8).  Strikes also occurred during climb (5), landing 

roll (3) and take-off run (2).  All of these strikes occurred during the daytime. 

 

There have been seven engine ingestions of birds at FSM.  Engine ingestions have the 

potential to be more damaging/dangerous because of the potential to reduce power to the aircraft.  

These strikes have caused one engine shutdown/emergency landing and one (1) aborted take-off.  

The other strikes had no reported effect on flight.  The engine ingestions have involved horned 

larks (2), mourning doves (1) and western meadowlark (1).  One (1) strike occurred at night, with 

all other strikes occurred during the day.   
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The main sources of open water on the airport are the two (2) borrow pits on the south side 

of the airport.  These small ponds can bring waterfowl into the area of the airport.  Waterfowl are 

the most hazardous groups of birds to aviation.  Areas surrounding these ponds remain wet for 

long periods of time which promotes the growth of tall vegetation that is difficult to mow.  This 

vegetation is also high enough to provide cover for wildlife.  Vegetation of this height is more 

likely to produce seeds and fruiting bodies that can attract wildlife.   

 

Additionally, woody vegetation in the southeastern region of the airport provides sufficient 

cover to conceal large wildlife species.   

 

Current wildlife management strategies at FSM include the following:   

 regular patrol for wildlife activity; 

 dispersion of hazardous birds using pyrotechnics and lethal control;  

 coyote trapping; 

 repair of wash outs/dig outs to the perimeter fence to limit animal access to the 

airfield; 

 air traffic control tower personnel regularly view the small ponds and contact 

airport operations directly if they observe hazardous wildlife in the area of the 

airport. 

 

The airport currently has a Federal Migratory Bird Depredation Permit from the U.S. Fish 

and Wildlife Service (#MB062416-0).  The airport also holds a depredation permit from the 

Arkansas Game and Fish Commission that allows the take of coyotes and white-tailed deer on 

airport property. 

 

The current wildlife management strategies conducted at FSM have not prevented the 

numerous strikes noted above.  The purpose and need of the Proposed Wildlife Hazard Mitigation 

Project is to improve drainage and to minimize wildlife vectors at the airport.  Reducing the water 

bodies and vegetation at the airport would reduce the amount of wildlife in the vicinity of the 

airport and, in turn, reduce the amount of strikes. 

 

3.0 PROPOSED ACTION 
 

The proposed Wildlife Hazard Mitigation Project would involve clearing and grubbing the 

trees and vegetation on the eastern portion of the property, with the exception that a 25-foot 

vegetative buffer along both sides of Spivey Creek would be left intact.  Two (2) borrow pits, 

depression areas and a small pond would be filled and graded.  Grassy vegetation would be 

established on the disturbed areas.  The area of disturbance for the Proposed Action is 

approximately 25.8 acres, which includes 6.9 acres of timber clearing/grubbing and 2.79 acres of 

wetlands alteration. 
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Please refer to Appendix C for a Property Development Plan of the Proposed Wildlife 

Hazard Mitigation Area. 

 

4.0 ALTERNATIVES 
 

4.1 Alternatives Evaluated 
 

The first alternative involved the rerouting, filling and channelization of Spivey Creek.  

The fees for stream impact mitigation exceeded the project budget; thus, this alternative was 

dismissed. 

 

Another alternative was to avoid filling in the small pond/depressed wet area on the 

southern portion of the property.  However, the pond is immediately adjacent to proposed timber 

clearing activities and is expected to be adversely impacted.  Additionally, the pond could function 

as a wildlife attractant if it remained.   

  

4.2 Alternatives Considered for Further Review 
 

Alternative 1 – No Action Alternative 

 

Under the No Action Alternative, FAA would not fund the proposed project and the 

Wildlife Hazard Mitigation activities would not occur.  The present wildlife concerns would 

remain unchanged. 

 

Alternative 2 – Wildlife Hazard Mitigation Project (Proposed) 

 

The preferred alternative is the Wildlife Hazard Mitigation Project.  This project would 

involve clearing and grubbing the trees and vegetation on the eastern portion of the property, with 

the exception that a 25-foot vegetative buffer along both sides of Spivey Creek would be left intact.  

Two (2) borrow pits, depression areas and a small pond would be filled and graded.  Grassy 

vegetation would be established on the disturbed areas.  The area of disturbance for the Proposed 

Action is approximately 25.8 acres, which includes 6.9 acres of timber clearing/grubbing and 2.79 

acres of wetlands alteration. 

 

The intent of this alternative is to improve drainage and to minimize wildlife vectors at the 

airport.  Reducing the water bodies and vegetation at the airport would reduce the amount of 

wildlife in the vicinity of the airport and, in turn, reduce the amount of strikes.   
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5.0 AFFECTED ENVIRONMENTS 
 

5.1 Air Quality 
 

Under the Clean Air Act, the U.S. Environmental Protection Agency (EPA) establishes 

primary and secondary air quality standards.  Primary air quality standards protect the public 

health, including the health of “sensitive populations, such as people with asthma, children, and 

older adults.”  Secondary air quality standards protect public welfare by promoting ecosystems 

health, preventing decreased visibility, and damage to crops and buildings.  EPA has set national 

ambient air quality standards (NAAQS) for six of the following criteria pollutants:  ozone (O3), 

particulate matter (PM2.5 and PM10), nitrogen dioxide (NO2), carbon monoxide (CO), sulfur 

dioxide (SO2), and lead (Pb).  According to the Arkansas Department of Environmental Quality 

(ADEQ), the entire state of Arkansas is classified as being in attainment, meaning criteria air 

pollutants do not exceed the NAAQS.  

 

5.2 Coastal Resources 
 

The closest coast is located approximately 450 driving miles away from the Fort Smith 

Regional Airport.  Consequently, there are no coastal resources located on or within close 

proximity to the proposed project. 

 

5.3 Compatible Land Use and Zoning 
 

According to the City of Fort Smith Planning and Development Department GIS zoning 

map, the property is zoned I-1, Industrial.  Land use classifications and descriptions for the subject 

property and adjacent properties are provided in Table I.   

 

Table I:  Land Use and Zoning 

Location Zoning Land Use 

Classification 

Description/Occupant 

Subject property I-1, Industrial Public/Institutional Vacant Land 

North I-1, Industrial Public/Institutional Fort Smith Regional Airport 

South I-1, Industrial Office, Research, and 

Light Industrial 

ARGCO Allied Rubber and 

Gasket; Welding Supply; SPF 

America; XPEDX 

Southeast I-1, Industrial General Commercial Riggs CAT 

East I-1, Industrial Public/Institutional Rural Residence 

West I-2, Industrial Public/Institutional Fort Smith Regional Airport 

 

There is an Airport Protection Zone in effect for areas around the Fort Smith Airport, which 

regulates land use, height of structures and trees, and marking and lighting of obstructions near the 
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airport to ensure compatibility between the Airport and surrounding land uses.  Refer to Appendix 

D for the Fort Smith Zoning Map, an Airport Property Map and an Airport Land Use Plan. 

 

5.4 Construction Impacts 
 

Construction impacts can include short-term effects on noise, air, and water quality.  

Constructions projects also have the potential to affect surface transportation traffic near the 

Airport and along routes used to transport construction materials.   

 

Construction activities are typically regulated by local, state, tribal, and federal 

requirements.  Contractors would be required to comply with all applicable regulations, as well as 

FAA guidance contained in FAA AC 150/5370-10A, Standards for Specifying Construction of 

Airports, FAA AC 150/5320-15, Management of Airport Industrial Waste, FAA AC 150/5320-

5B, Airport Drainage, and Item P-156, Temporary Air and Water Pollution, Soil Erosion and 

Siltation Control. 

 

5.5 Department of Transportation Act:  Section 4(f) 
 

Section 4(f) of the U.S. Department of Transportation (DOT) Act of 1966 (49 U.S.C. 303 

and 23 U.S.C. 138), establishes the requirement for consideration of publicly owned park and 

recreational lands, wildlife and waterfowl refuges, and publicly or privately owned historic sites 

in transportation project development.  Section 4(f) requires that prior to approving a project, the 

Federal Highway Administration (FHWA) find that there is no prudent and feasible alternative 

and that the selected alternative minimizes harm to the resource.   

 

There are no wildlife or waterfowl refuges located within Sebastian County.  Three public 

parks were identified within a one (1) mile radius of the airport.  Fort Smith Dog Park is located 

on an unused portion of airport property at the corner of Massard Road and Louisville Street.  Ben 

Geren Park is located 0.7 mile south of the airport, and West Arkansas Regional Park is located 

0.9 mile south of the airport.  See Appendix E for a Map of Public Parks Near FSM. 

 

5.6 Farmlands 
 

Consultation with the U.S. Department of Agriculture (USDA) Natural Resources 

Conservation Service (NRCS) is required to determine if the Farmland Protection Policy Act 

(FPPA) applies to any land that, as a result of the Proposed Action, is to be converted from 

farmland to non-agricultural use.  The FPPA is intended to minimize the impact Federal programs 

have on the unnecessary and irreversible conversion of farmland to nonagricultural uses.  For the 

purpose of FPPA, farmland includes prime farmland, unique farmland, and land of statewide or 

local importance.  Farmland subject to FPPA requirements does not have to be currently used for 

cropland. It can be forest land, pastureland, cropland, or other land, but not water or urban built-

up land.  The FPPA defines farmlands as follows: 
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 Prime Farmland:  Land that has the best combination of physical and chemical 

characteristics for producing food, feed, forage, fiber, and oilseed crops and is also 

available for these uses.  The land could be cropland, pastureland, rangeland, 

forestland, or other land but not urban built-up land or water.   

 Unique Farmland:  Land other than prime farmland that is used for the production 

of specific high-value food and fiber crops.  It has the combination of soil quality, 

location, growing season, and moisture supply needed to economically produce 

sustained high quality or high yields of a specific crop when treated and managed 

according to acceptable farming methods and other conditions that favor the growth 

of a specific food or fiber crop. 

 Farmland of Statewide Importance:  Land designated by the State Secretary of 

Agriculture or higher to be of statewide importance for the production of food, feed, 

fiber, forage, and oil seed crops.  

 Farmland of Local Importance:  Land designated by a local unit of government 

to be farmland of local importance for the production of food, feed, fiber, forage, 

and oilseed crops (even though not identified as having national or statewide 

importance). 

 

The majority of the property consists of Wrightsville-Messer complex soil, which is 

classified as farmland of statewide importance.  The southeastern corner of the property consists 

of Cane fine sandy loam soil, designated as farmland of statewide importance, and Mountainburg 

sandy loam, which is not prime farmland.  Although the soil types indicate that the majority of the 

property is farmland of statewide importance, the FPPA states that farmland does not include land 

already in or committed to urban development.  Therefore, soils that are already located on Airport 

property and dedicated to Airport uses, are not covered under the FPPA.  NRCS Farmland 

Classification information is included in Appendix F. 

 

5.7 Wildlife and Vegetation 
 

The Endangered Species Act (ESA) (16 U.S.C. 1531 et seq.) establishes a national program 

for the conservation of threatened and endangered species of fish, wildlife, and plants, and the 

preservation of the ecosystems on which they depend.  The ESA is administered by the U.S. Fish 

and Wildlife Service (USFWS).  Section 7(a)(2) of the ESA requires federal agencies to ensure 

that the actions they authorize, fund, and carry out do not jeopardize the continued existence of 

any endangered or threatened species or result in the destruction or adverse modification of critical 

habitat. 

 

As of July 31, 2017, the USFWS listed six (6) federally protected species for the region.  

These species are listed in Table II.   
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Table II – Federally Protected Species in the Project Region 

Species Status 

Gray Bat (Myotis grisescens) Listed Endangered 

Northern Long-eared Bat (Myotis sepentrionalis) Listed Threatened 

Piping Plover (Charadrius melodus) Listed Threatened 

American Burying Beetle (Nicrophorus americanus) Listed Endangered 

American Burying Beetle (Nicrophorus americanus) Experimental Population 

Geocarpon (Geocarpon minimum) Listed Threatened 

 

A Wildlife Hazard Assessment of the Fort Smith Regional Airport was conducted in 2010-

2011.  Based on the study and observations made during the environmental assessment, wildlife 

determined to frequent the airport include the following species:  common grackle (Quiscalus 

quiscula), eastern meadowlark (Sturnella magna), European starling (Sturnus vulgaris), red-

winged blackbird (Agelaius phoeniceus), mourning dove (Zenaida macroura), swallows, 

sparrows, American robin (Turdus migratorius), red-tailed hawk (Buteo jamaicensis), killdeer 

(Charadrius vociferous), snow goose (Chen caerulescens), white-tailed deer (Odocoileus 

virginianus), eastern cottontail (Sylvilagus floridanus) and raccoon (Procyon lotor).  The large 

quantity of birds presently frequenting the Airport has led to numerous airport wildlife strikes.  

The Wildlife Hazard Assessment is presented in Appendix G. 

 

The most prevalent vegetation in the study area includes Bermuda grass (Cynodon 

dactylon), yarrow (Achillea millefolium), pigweed (Amaranthus spp.), western ragweed (Ambrosia 

psilostachya), horseweed (Conyza canadensis), Johnson grass (Sorghum halepense), Japanese 

honeysuckle (Lonicera japonica), persimmon (Diospyros virginiana), wild blackberry (Rubus 

spp.), winged elm (Ulmus alata), slippery elm (Ulmus rubra), American elm (Ulmus Americana), 

meadow holly (Ilex decidua), green ash (Fraxinus Pennsylvanica), black willow (Salix nigra), 

water tupelo (Nyssa aquatica), and privet (Ligustrum vulgare).  The tall vegetation in the wet areas 

and the woody vegetation in the southeastern region of the airport provide sufficient cover for 

wildlife.  Additionally, the tall vegetation is more likely to produce seeds and fruiting bodies that 

can attract wildlife.  

 

The aquatic habitats onsite are the two (2) borrow pits, a small pond and the Spivey Creek 

channel.  The areas surrounding the borrow pits are well maintained and the borrow pits have a 

low function and value as an aquatic habitat.  Spivey Creek is a perennial stream and does have 

some function as an aquatic habitat; but due to its location adjacent to and largely within the 

existing airport operational area, the habitat can be considered to have a low function and value.  

 

The Study Area contains low ecological valued habitat due to two reasons:  1.) the study 

area is adjacent to and largely within the existing airport operational area; and 2.) there is a lack of 

contiguous undisturbed native vegetative communities. 
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5.8 Floodplains 
 

Executive Order (EO) 11988 (Floodplain Management) requires that a Federal agency 

avoid direct or indirect support of development within the 100-year floodplain whenever there is 

a practicable alternative.  The Federal Emergency Management Agency (FEMA) uses Flood 

Insurance Rate Maps (FIRMs) to identify the regulatory 100-year floodplain for the National Flood 

Insurance Program (NFIP). 

 

The FEMA Flood Insurance Rate Map (FIRM) for Sebastian County, Arkansas 

(Community Panel ID 05131C0130F) dated March 2, 2012 indicates that Spivey Creek, which 

transects the eastern portion of the property, is located in Zone AE of the 100-year floodplain.  

Zone AE refers to areas where base flood elevations have been determined.  Base flood elevations 

on the property range from 432 to 437 feet.  The FEMA Floodplain Map is presented in Appendix 

H. 

 

5.9 Hazardous Materials, Pollution Prevention and Solid Waste 
 

Executive Order 12088, as amended, directs Federal agencies to comply with “applicable 

pollution control standards,” in the prevention, control, and abatement of environmental pollution.  

FAA actions to fund, approve, or conduct an activity require consideration of hazardous material, 

pollution prevention, and solid waste impacts.  This includes evaluation of the hazardous nature of 

any materials or wastes to be used, generated, or disturbed by the Proposed Action, as well as the 

control measures to be taken. 

 

A hazardous material is a material that, because of its quantity, concentration, or physical 

and chemical characteristics, poses a significant present or potential hazard to human health and 

safety or to the environment if released into the environment.   

 

CERCLA (commonly referred to as Superfund) is the Comprehensive Environmental 

Response, Compensation, and Liability Act.  It requires community relations components during 

the assessment of hazardous substances at inactive waste sites.  Key communication pieces include 

a community relations plan, public access to the complete administrative record, an information 

repository, and advertisement of public involvement opportunities.  Health and ecological impact 

may be determined requiring worker and public notification.  Emergency removal actions may be 

required.   

 

RCRA is the Resource Conservation and Recovery Act, which establishes regulatory 

standards for the generation, transportation, storage, treatment, and disposal of hazardous wastes.  

In regulatory terms, a RCRA hazardous waste is a waste that appears on one of the four hazardous 

waste lists (F-list, K-list, P-list, or U-list), or exhibits at least one of four characteristics – 

ignitability, corrosivity, reactivity, or toxicity.  Hazardous waste is regulated under the Resource 

Conservation and Recovery Act (RCRA) Subtitle C. 
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The Fort Smith Regional Airport (FSM) currently operates 11 aboveground storage tanks 

(ASTs) that store gasoline (3), jet fuel (5), diesel fuel (1) and propylene glycol for deicing 

operations (2).  The FSM formerly operated 17 underground storage tanks (USTs), which were 

removed or filled in place place in the 1990s.  The USTs contained diesel, jet fuel, kerosene and 

gasoline.   

 

The AST closest to the project site is a 12,000-gallon aviation gasoline tank located along 

the General Aviation Apron to the north of the Control Tower.  The AST is located approximately 

700 feet north of the project site.  The remaining ASTs are located 2,750 to 3,850 feet north, 

northeast and northwest of the project site.   

 

One (1) release of fuel was reported at the airport on April 18, 2014.  An equipment failure 

led to a release of 400 gallons of jet fuel to secondary containment.  The fuel was vacuumed and 

filtered to another tank.   

 

A records search of the Arkansas Department of Environmental Quality (ADEQ) regulated 

facility databases revealed the presence of one (1) RCRA generator and six (6) UST/AST facilities 

within 0.5 mile south of the property.  No releases or violations were reported at the facilities.  

 

Refer to Appendix I for a Stormwater Pollution Prevention Plan map that identifies the 

locations of the ASTs currently in use at FSM and regulatory data for the airport and other 

identified regulated facilities 

 

No solid waste is generated on the property.  The solid waste generated at the FSM consists 

of normal refuse associated with public facilities that is removed on a routine basis by an offsite 

contractor. 

 

5.10 Historical, Architectural, Archaeological, and Cultural Resources 
 

A cultural resource is an object, structure, building, site or district that provides 

irreplaceable evidence of natural or human history of national, state, or local significance, such as 

National Landmarks, archeological sites, and properties listed (or eligible for listing) on the 

National Registry of Historic Places (NRHP).  Section 106 of the NHPA requires federal agencies 

to consider the effects of their actions on historic properties.  

 

A Cultural Resources Literature and Records Search was prepared to determine if 

archaeological or historical resources are present within the Project Area.  The search indicated 

that there are no previously recorded archaeological sites within the project area.  A review of the 

Arkansas Historic Preservation Program (AHPP) files indicated there is one (1) previously 

recorded historic structure on the eastern boundary of the property.  Property SB1027 is the 

Sebastian County Road 4097D bridge over Little Massard Creek.  It is a 1945 structure that was 
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recorded in 1992.  The NRHP status of the bridge is not listed in the AHPP database.  There are 

no listed properties within the study area.  The Cultural Resources Literature and Records Search 

is presented in Appendix J. 

 

A Cultural Resources Survey of the project area was conducted in February 2017.  The 

survey consisted of over 250 shovel tests excavated at 20-m intervals throughout the property.  The 

survey resulted in negative findings.  No artifact, archaeological deposit, cultural feature, or 

historic property was identified.  The Cultural Resources Survey is also presented in Appendix J. 

 

5.11 Light Emissions and Visual Environment 
 

According to FAA Order 1050.1E, Appendix A, Section 12.2a, light emissions are 

considered to have an environmental impact when they create an annoyance that interferes with 

normal activities including sleeping or driving.   

 

Visual effects are determined by evaluating how the development contrasts with the 

existing environment and if the Federal agency states the effect is objectionable. 

 

The Fort Smith Regional airport is located in an area of gently sloping topography.  The 

FSM is surrounded by residential neighborhoods and commercial facilities to the north, 

commercial facilities and Highway 71 to the west, commercial and light industrial properties to 

the south, and a rural residence and vacant land to the east.   

 

Airfield lighting and rotating beacons are the main sources of light emissions emanating 

from the FSM.  Airport visual and electronic aids consist of instruments and equipment that assist 

pilots with navigation on the airfield and within the vicinity of the airport while in flight.  The 

airfield at FSM is equipped with the following visual and electronic aids: 

 

 White/green rotating beacon 

 Lighted wind cone and segmented circle 

 Runway edge lights  

 Taxiway edge lights 

 Visual approach slope indicators (VASIs) 

 Precision approach path indicators (PAPIs)  

 Approach lighting systems. 

 

5.12 Natural Resources and Energy Supply 
 

Oklahoma Electric Energy Corporation provides electrical service to the Airport.  The 

Airport also has a backup generator system to provide electrical service in the event of a power 

outage.  Natural gas is provided by Arkansas Oklahoma Gas Corporation.  An Arkansas Oklahoma 

Gas pipeline station is located on the southeast property boundary of the project area.   
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The Airport aircraft fueling facilities are identified at 5000, 5100 and 5102 South 66th Street 

and 6900 McKennon Boulevard.  Currently, three (3) gasoline, five (5) jet fuel, and one (1) diesel 

fuel tank are in use at the airport.  A map of fuel storage locations at the airport is included in 

Appendix I. 

 

5.13 Noise 
 

Sound is most commonly measured in decibels (dB) on the A-weighted scale, which is the 

scale most similar to the range of sounds that the human ear can hear.  The Day-Night Average 

Sound Level (DNL) is an average measure of sound.  The DNL descriptor is accepted by federal 

agencies as a standard for estimating sound impacts and establishing guidelines for compatible 

land uses.   

 

Noise, defined herein as undesirable sound, is federally regulated by the Noise Control Act 

of 1972 (NCA).  Although the NCA gives the EPA authority to prepare guidelines for acceptable 

ambient noise levels, it only charges those federal agencies that operate noise-producing facilities 

or equipment to implement noise standards.   

 

The FAA has adopted guidelines for evaluating the compatibility of various land uses with 

various noise levels resulting from aircraft (FAA Order 1050.1E).  These land use compatibility 

guidelines note that some land uses, including residences, are compatible with noise levels below 

65 DNL, while only certain uses are compatible with noise levels at or above 65 DNL.   

 

The FAA’s Integrated Noise Model (INM) is a computer program used to identify the 

location and level of aircraft noise on and around an airport.  The program models the noise 

exposure levels from aircraft operations and produces contours of equal noise exposure for selected 

points on the ground.  These contours are presented using the 65 DNL noise contour scale, where 

65 DNL represents “noise impacted” areas.  Aircraft-related noise exposure is based on the number 

of aircraft operations, types of aircraft, time of day activity occurs, runway utilization patterns and 

typical flight tracts of aircraft.  The existing noise contours for FSM are presented in Appendix K. 

 

5.14 Socioeconomic, Environmental Justice, and Children’s Health and Safety Risks 
 

5.14.1   Socioeconomic Environment 

 

Fort Smith is the second-largest city in Arkansas and one (1) of the two (2) county seats of 

Sebastian County.  Between 2000 and 2010, the city of Fort Smith increased in population by 

approximately 7.4%.  As of the census of 2010, there were 86,209 people, 34,352 households, and 

21,367 families residing in the city.  The percentage of people with a bachelor’s degree or higher 

was 20.3%, which was below the national percentage of 28.8%.  The median household income 
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from 2009-2013 was $36,618.  The percentage of people below the poverty level was 25%, which 

was greater than the national percentage of 15.4%. 

 

Table III:  Demographic Statistics for Fort Smith 

Subject Fort Smith, AR United States 

Total Population 86,209 308,745,538 

Under 5 years (%) 7.6% 6.5% 

Under 18 years (%) 25.5% 24% 

65 years and older (%) 12.7% 13% 

Female Population (%) 51.3% 50.8% 

White (%) 69.3% 72.4% 

Black or African Americans (%) 9% 12.6% 

American Indian and Alaska Native (%) 1.8% 0.9% 

Asian (%) 5.3% 4.8% 

Native Hawaiian and Other Pacific Islander (%) 0.1% 0.2% 

Other Race (%) 10.3% 6.2% 

Two or More Races (%) 4.2% 2.9% 

Hispanic or Latino (%) 16.5% 16.3% 

High School Graduate or Higher (%) 79.7% 86% 

Bachelor’s Degree or Higher (%) 20.3% 28.8% 

Households 34,352 116,716,292 

Families 21,367 77,538,296 

Median Household Income $36,618 $53,046 

Individuals Below Poverty Level (%) 25% 15.4% 
Sources: U.S. Census 2010 Demographic Profile Data and 2009-2013 American Community Survey 5-Year Estimates 

 

5.14.2   Environmental Justice 

 

Executive Order 12898 (EO 12898) pertains to Environmental Justice in Minority 

Populations.  This requires federal agencies, departments, and their contractors to consider any 

potentially disproportionate human health or environmental risks their activities, policies, or 

programs may pose to minority or low-income populations. 

 

As of the census of 2010, the racial makeup of Fort Smith was 69.3% White, 9.0% Black 

or African American, 1.8% Native American, 5.3% Asian, 0.1% Pacific Islander, 10.3% from 

other races, and 4.2% from two or more races.  16.5% of the population were Hispanic or Latino 

of any race.  Based on this information, the minority population percentages are comparable to the 

national average percentage.   
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5.14.3   Children’s Environmental Health and Safety Risks 

 

Executive Order 13045 (EO 13045) pertains to Protection of Children from Environmental 

Health and Safety Risks.  This requires federal agencies to identify and assess health and safety 

risks that may disproportionately affect children.  As with EO 12898, most federal lead agencies 

determine impacts to children as part of the NEPA compliance process.  Agencies must ensure that 

its policies, programs, activities, and standards address disproportionate risks to children that result 

from environmental health or safety risks. 

 

The closest schools to the Airport are Orr Elementary School (approximately 0.7 mile west 

of Runway 7-25), Woods Elementary School (approximately 0.6 mile northeast of the Airport), 

and Chaffin Junior High (approximately 0.7 mile northeast of the Airport).  The schools are not 

currently affected by airport operations and are located outside the 65 DNL airport noise contour.   

 

5.15 Water Quality 
 

Water quality considerations include groundwater sources, surface water conditions, and 

stormwater management. 

 

 5.15.1   Groundwater 

 

The proposed project site is located in the Ouachita Mountains Aquifer.  Typically, 

groundwater is located approximately 5 to 30 feet below ground surface.  Seasonal rises in the 

Arkansas River can impact the location of the groundwater.  The subsurface material in which the 

groundwater is located is clay, shale and gravel.  The expected groundwater flow for the proposed 

site is to the east/northeast towards the Arkansas River. 

 

One water well was identified within a one-mile radius of the project site.  The well is 

located on the northern portion of the FSM, approximately 0.7 mile north of the project site.  The 

well was completed in 2006, has a depth of 300 feet, and is sealed with bentonite.  Water well 

information is presented in Appendix L. 

 

 5.15.2   Surface Water 

 

The Clean Water Act (CWA), as amended in 1977, established the basic framework for 

regulating discharge of pollutants into the water of the United States.  Section 303(d) of the CWA 

requires states to prepare lists of waters for which effluent limitations are not stringent enough to 

comply with water quality standards.  The State establishes a priority ranking for the waters, taking 

into account the severity of the pollution and the uses of the waters.   

 

The primary waterway within the study area is Spivey Creek, which transects the southern 

portion of property and flows from the west to the east.  Spivey Creek drains into Massard Creek, 
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which ultimately drains into the Arkansas River.  Two (2) borrow pits and a small pond are also 

located on the property.   

 

Spivey Creek and Massard Creek are not listed on the 303(d) list.  The Arkansas River is 

listed as a limited water body on the 303(d) list for the following causes:  dissolved oxygen from 

hydroelectric power generation and total dissolved solids and chlorides from unknown sources. 

 

The FSM stormwater system is covered by a National Pollutant Discharge Elimination 

System (NPDES) permit.  A Stormwater Pollution Prevent Plan (SWPPP) is also in place at the 

Airport.  Stormwater outfall #2 connects to Spivey Creek at its intersection with South 66th Street.  

A map of surface water drainage and outfalls at FSM is presented in Appendix I. 

 

5.16 Wetlands, Jurisdictional or Non-jurisdictional 
 

NEPA regulations require that impacts on wetlands be assessed and alternatives for 

protection of these resources be evaluated in accordance with Wetlands Environmental Review 

Requirements (10 CFR 1022.12) and Executive Order 11990 (Protection of Wetlands).   

 

Wetlands are defined as areas that are inundated or saturated by surface or groundwater at 

a frequency and duration sufficient to support, and that under normal circumstances do support, a 

prevalence of vegetation typically adapted for life in saturated soil conditions 

 

A Wetland Delineation Report was prepared on the property.  The report identified seven 

(7) wetland areas and one (1) perennial stream on the property.  The wetland areas consist of four 

(4) surface depressions, two (2) borrow pits, and one (1) pond.  The four (4) surface depression 

areas total approximately 1.98 acres in area.  The two (2) borrow pits are approximately 0.67 acres 

in area.  The pond is approximately 0.14 acres in area.  The total acreage for the seven (7) wetland 

areas is 2.79 acres.  The perennial stream is approximately 2,250 linear feet.  A copy of the Wetland 

Delineation Report is presented in Appendix M. 

 

5.17 Wild and Scenic Rivers 
 

According to a U.S. Forest Service listing of Wild and Scenic Rivers, there are no wild and 

scenic rivers located within the vicinity of the Fort Smith Regional Airport. 
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6.0 ENVIRONMENTAL CONSEQUENCES AND MITIGATION 
 

This chapter outlines the potential environmental consequences associated with 

implementing the No Action Alternative or the Proposed Action.   

 

Under the No Action Alternative, the property would remain in its current condition.  This 

alternative would not address the present wildlife concerns.   

 

The Proposed Action would involve clearing and grubbing the trees and vegetation on the 

eastern portion of the property, with the exception that a 25-foot vegetative buffer along both sides 

of Spivey Creek would be left intact.  Two (2) borrow pits, depression areas and a small pond 

would be filled and graded.  Grassy vegetation would be established on the disturbed areas.  The 

area of disturbance for the Proposed Action is approximately 25.8 acres, which includes 6.9 acres 

of timber clearing/grubbing and 2.79 acres of wetlands alteration.   

 

The intent of this alternative is to improve drainage and to minimize wildlife vectors at the 

airport.  Reducing the water bodies and vegetation at the airport would reduce the amount of 

wildlife in the vicinity of the airport and, in turn, reduce the amount of strikes. 

 

Table IV is a summary of the environmental impacts and mitigation strategies of the 

Proposed Action. 

 

Table IV:  Summary of Environmental Impacts of the Proposed Action 

Affected Environment Impacts Mitigation 

Air Quality Short-term impacts to air quality 

may occur during the construction 

period.  Windblown dust/dirt and 

exhaust from machinery may be 

produced from construction 

activities. 

Not required; however, BMPs 

would be implemented to 

apply moisture to minimize 

dust in exposed soil area and 

minimize operation hours for 

fuel-burning construction 

equipment. 

Construction Impacts Short-term impacts including 

increase of noise and dust, minor 

traffic congestion and water 

quality impacts from erosion and 

siltation may occur during the 

construction period.   

Not required; however, BMPs 

including erosion and 

sedimentation control would 

be implemented.  The FSM 

would be required to submit a 

SWPPP as part of the 

construction.  The contractor 

would be required to submit a 

proposed sequence of 

construction to minimize 

disturbance to business traffic. 
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Table IV:  Summary of Environmental Impacts of the Proposed Action 

Affected Environment Impacts Mitigation 

Wildlife & Vegetation Reduction in water bodies and 

vegetation on the property; 

however, habitat is considered to 

have a low function and value 

since within the existing airport 

operational area.   

 

Three protected species - the 

American Burying Beetle (ABB), 

Northern Long-eared Bat (NLEB), 

and Gray Bat - are known to occur 

in the region; however, based on 

the negative ABB surveys and 

correspondence with the USFWS, 

the project should not adversely 

impact protected species. 

Not required; the USFWS 

issued a concurrence letter that 

the project is not likely to 

adversely affect the protected 

species. 

Hazardous Materials Construction activities may 

include the use of small quantities 

of fuel, oil, lubricants, paints, 

solvents and fertilizers. 

Not required; however, BMPs 

would be implemented to 

minimize release of any 

hazardous substances used 

during construction activities. 

Water Quality Surface water areas would be 

modified due to the filling in and 

leveling of borrow pits and a small 

pond on the property.  Clearing 

and grading activities may result 

in temporary increases in stream 

turbidity and total suspended 

solids concentrations of Spivey 

Creek. 

Sediment and erosion control 

BMPs would be implemented.   

A 25-foot vegetative buffer 

would be maintained along 

both sides of Spivey Creek to 

minimize disturbance to the 

creek.  An ADEQ Construction 

Stormwater Permit and likely a 

Short Term Activity 

Authorization permit would be 

obtained. 
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Table IV:  Summary of Environmental Impacts of the Proposed Action 

Affected Environment Impacts Mitigation 

Wetlands Direct impact to wetland areas on 

the property by filling in the 

borrow pits, depression areas and 

a small pond.  However, with 

appropriate permitting and offsite 

mitigation, the impacts would not 

be significant. 

 

The USACE issued Individual 

Nationwide Permit No. 2016-

00251 for the project.  The 

FSM would purchase the 

required wetland, open water 

and pond credits from an 

approved mitigation bank to 

fulfill the mitigation 

requirements.  

 

 

6.1 Air Quality 
 

The state of Arkansas is in attainment for all National Ambient Air Quality Standards 

(NAAQS) set by the EPA.  An attainment area is an area where pollutant levels do not exceed the 

NAAQS.  NEPA requires that the effects of the alternatives be examined to evaluate exceedance 

of the limits in the foreseeable future. 

 

6.1.1 No Action Alternative 

 

The No Action Alternative would result in no changes to the property and, therefore, would 

not impact air quality. 

 

6.1.2 Proposed Action 

 

The construction phase of the Proposed Action may produce a temporary increase in air 

pollution through the emissions from construction vehicles and dust resulting from earth moving 

and vegetation clearing.  Federal and State attainment levels would not be exceeded.  

 

6.1.3 Mitigation for Air Quality Impacts 

 

The Proposed Action would not generate significant air quality impacts and mitigation 

measures would not be required.  However, Best Management Practices (BMPs) would be 

developed and implemented to apply moisture to minimize dust in exposed soil areas, as necessary, 

and properly maintain and minimize operation hours for fuel-burning equipment.   

 

6.2 Coastal Resources 
 

Fort Smith is not in a coastal area; therefore, neither of the alternatives would affect coastal 

resources. 
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6.3 Compatible Land Use and Zoning 
 

The project area is located on airport property and is accordingly, zoned 

public/institutional.  Properties in the vicinity of the project area are assigned public/institutional, 

commercial and light industrial designations.   

 

6.3.1 No Action Alternative 

 

The No Action Alternative would not impact compatible land use and zoning on or 

surrounding the Fort Smith Regional Airport. 

 

6.3.2 Proposed Action 

 

The project area is located on airport property and is designated public/institutional.  The 

Proposed Action would not impact the current land use and zoning of the property.  The action 

also does not involve the acquisition of additional property.   

 

6.4 Construction Impacts 
 

Construction impacts can include short-term effects on noise, air, and water quality.  

Constructions projects also have the potential to affect surface transportation traffic near the 

Airport and along routes used to transport construction materials.   

 

Construction activities are typically regulated by local, state, tribal, and federal 

requirements.  Contractors would be required to comply with all applicable regulations, as well as 

FAA guidance documents. 

 

6.4.1 No Action Alternative 

 

The No Action Alternative would not require any construction activities and would not 

have construction impacts. 

 

6.4.2 Proposed Action 

 

The proposed Wildlife Hazard Mitigation Project would involve clearing and grubbing the 

trees and vegetation on the eastern portion of the property, with the exception that a 25-foot 

vegetative buffer along both sides of Spivey Creek would be left intact.  Two (2) borrow pits, 

depression areas and a small pond would be filled and graded.  Grassy vegetation would be 

established on the disturbed areas. 
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These activities may temporarily increase noise and dust in the immediate vicinity related 

to clearing and construction.  The impacts of noise and dust would be for a short duration and 

negligible.  These activities may also lead to minor traffic congestion along Zero Street and South 

66th Street during delivery of equipment and materials.  Risk to water quality during construction 

would be from erosion and siltation created during clearing and grading.   

 

6.4.3 Mitigation for Construction Impacts 

 

The proposed project would not generate significant construction impacts and mitigation 

measures would not be required.  However, BMPs including erosion and sedimentation control 

(e.g. silt fences, straw wattles, vegetative buffers along Spivey Creek, and moisture application to 

exposed soils) would be developed and implemented to minimize impacts during the construction 

phase of the Proposed Action.  The FSM would be required to submit a Stormwater Pollution 

Prevention Plan (SWPPP) as part of the construction.  

 

The contractor would be required to submit a proposed sequence of construction to 

minimize disturbance to business traffic in the area.  To minimize noise impacts, construction 

would take place during normal business hours (8:00 am to 5:00 pm) and equipment and machinery 

utilized would meet all local, state and federal noise regulations. 

 

6.5 Department of Transportation Action:  Section 4(f) 
 

Section 4(f) of the U.S. Department of Transportation (DOT) Act of 1966 requires that 

transportation projects minimize harm to publicly owned park and recreational lands, wildlife and 

waterfowl refuges, and publicly or privately owned historic sites.   

 

There are no wildlife or waterfowl refuges located within Sebastian County.  As discussed 

in Section 5.10, there are no listed historical or archaeological resources in the project area.  The 

closest identified Section 4(f) properties are three public parks:  Fort Smith Dog Park located on 

an unused portion of the airport property at the corner of Massard Road and Louisville Street, Ben 

Geren Park located 0.7 mile south of the airport, and West Arkansas Regional Park located 0.9 

mile south of the airport. 

 

6.5.1 No Action Alternative 

 

The No Action Alternative would not impact Section 4(f) resources. 

 

6.5.2 Proposed Action 

 

The Proposed Action would not impact Section 4(f) resources. 
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6.6 Farmlands 
 

The Farmland Protection Policy Act (FPPA) is intended to minimize the impact Federal 

programs have on the unnecessary and irreversible conversion of farmland to nonagricultural uses.  

For the purpose of FPPA, farmland includes prime farmland, unique farmland, and land of 

statewide or local importance.   

 

6.6.1 No Action Alternative 

 

The No Action Alternative would not involve disruption of soil; therefore, this alternative 

would not impact farmlands. 

 

6.6.2 Proposed Action 

 

The Proposed Action would require disruption of soils due to vegetation clearing, grading, 

and the filling in of two (2) borrow pits, depression areas and a small pond.   

 

Although the soil types indicate that the majority of the property is farmland of statewide 

importance, the FPPA states that farmland does not include land already in or committed to urban 

development.  Therefore, soils that are already located on Airport property and dedicated to Airport 

uses, are not covered under the FPPA.  The Proposed Action would not have an adverse impact on 

Farmlands. 

 

6.7 Wildlife and Vegetation 
 

Wildlife species commonly found in the vicinity of the Airport include birds and mammals.  

The large quantity of birds presently frequenting the Airport has led to numerous airport wildlife 

strikes.  Incidents have involved mourning doves, blackbirds, killdeer, sparrows and swallows.   

  

The most prevalent vegetation in the study area includes Bermuda grass, yarrow, pigweed, 

western ragweed, horseweed, Johnson grass, Japanese honeysuckle, persimmon, wild blackberry, 

winged elm, slippery elm, American elm, meadow holly, green ash, black willow, water tupelo, 

and privet.  The tall vegetation in the wet areas and the woody vegetation in the southeastern region 

of the airport provide sufficient cover for wildlife.  Additionally, the tall vegetation is more likely 

to produce seeds and fruiting bodies that can attract wildlife.  

 

The aquatic habitats onsite are the two (2) borrow pits, a small pond and the Spivey Creek 

channel.  The areas surrounding the borrow pits are well maintained and the borrow pits have a 

low function and value as an aquatic habitat.  Spivey Creek is a perennial stream and does have 

some function as an aquatic habitat; but due to its location adjacent to and largely within the 

existing airport operational area, the habitat can be considered to have a low function and value.  
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The Endangered Species Act (ESA) (16 U.S.C. 1531 et seq.) requires federal agencies to 

ensure that the actions they authorize, fund, and carry out do not jeopardize the continued existence 

of any endangered or threatened species or result in the destruction or adverse modification of 

critical habitat. 

 

6.7.1 No Action Alternative 

 

The No Action Alternative would result in no changes to the property and, therefore, would 

not impact wildlife and vegetation.  The current issues with wildlife vectors at the airport would 

continue.  

 

6.7.2 Proposed Action 

 

The Proposed Action would reduce the water bodies and vegetation at the airport.  This 

action is intended to reduce the amount of wildlife in the vicinity of the airport and, in turn, reduce 

the amount of strikes. 

 

The U.S. Fish and Wildlife Service (USFWS) Arkansas Field Supervisor was contacted 

regarding the Proposed Action and potential impact to protected species in the area.  Six (6) 

threatened and endangered species including the American Burying Beetle, the Northern Long-

eared Bat and the Gray Bat are known to occur in this region.  The USFWS required that an 

American Burying Beetle survey be conducted to evaluate the presence of this species in the 

project area.  

 

An American Burying Beetle (ABB) Survey was performed on the property in June 2015.  

Trapping began the night of June 11, 2015 and continued until June 14, 2015, during which time 

no ABB were captured.  A subsequent survey was performed on the property in June 2016.  

Trapping began the night of May 31, 2016 and continued until June 5, 2016, during which time no 

ABB were captured.  The surveys were submitted to the USFWS and the USFWS concurred with 

the findings.   

 

The Northern Long-eared Bat (NLEB) was listed as Threatened on April 2, 2015.  

According to correspondence with the USFWS, the project area is not located near known 

hibernacula or maternity roost trees for the NLEB.  A 4(d) Rule Streamlined Consultation Form 

was completed and submitted to the USFWS.  The USFWS concurred with the determination that 

the proposed action would not result in any prohibited incidental take of the NLEB.  The Gray Bat 

is a cave-dwelling species and there are no caves located on the property.   

 

The USFWS issued a concurrence letter on August 2, 2017.  Based on the surveys and 

correspondence with the USFWS, the proposed project should not adversely impact protected 

species.  See Appendix N for the ABB Surveys and concurrence letter from the USFWS.  
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6.7.3 Mitigation for Wildlife and Vegetation Impacts 

 

The proposed project should not adversely impact protected species and mitigation is not 

required.  

 

6.8 Floodplains  
 

Executive Order 11988 requires that a Federal agency avoid direct or indirect support of 

development within the 100-year floodplain whenever there is a practicable alternative.  

Development actions in the floodplain must be designed to minimize adverse impact to the 

floodplain’s natural and beneficial values. 

 

Spivey Creek is located within the 100-year floodplain and base flood elevations have been 

determined to be between 432 to 437 feet.  Construction within the 100-year flood plain should 

follow Federal Emergency Management Agency (FEMA) and the local floodplain coordinator’s 

requirements.  At a minimum, the contractor should not dam or block the floodway or floodplain.   

 

6.8.1 No Action Alternative 

 

The No Action Alternative would result in no changes to Spivey Creek and, therefore, 

would not impact Floodplains. 

 

6.8.2 Proposed Action 

 

The Proposed Action would not alter Spivey Creek and no significant impact to the 

floodplain is anticipated.  A 25-foot vegetative buffer would be maintained on both sides of the 

creek to minimize disturbance to Spivey Creek.   

 

6.9 Hazardous Materials, Pollution Prevention and Solid Waste 
 

FAA actions to fund, approve, or conduct an activity require consideration of hazardous 

material, pollution prevention, and solid waste impacts.  This includes evaluation of the hazardous 

nature of any materials or wastes to be used, generated, or disturbed by the Proposed Action, as 

well as the control measures to be taken. 

 

A hazardous material is a material that, because of its quantity, concentration, or physical 

and chemical characteristics, poses a significant present or potential hazard to human health and 

safety or to the environment if released into the environment.   

 

The Fort Smith Regional Airport (FSM) currently operates 11 aboveground storage tanks 

(ASTs) that store gasoline (3), jet fuel (5), diesel fuel (1) and propylene glycol for deicing 
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operations (2).  The FSM formerly operated 17 underground storage tanks (USTs), which were 

removed or filled in place in the 1990s.  The USTs contained diesel, jet fuel, kerosene and gasoline.   

 

The AST closest to the project site is a 12,000-gallon aviation gasoline tank located along 

the General Aviation Apron to the north of the Control Tower.  The AST is located approximately 

700 feet north of the project site.  The remaining ASTs are located 2,750 to 3,850 feet north, 

northeast and northwest of the project site.   

 

One release of fuel was reported at the airport on April 18, 2014.  An equipment failure led 

to a release of 400 gallons of jet fuel to secondary containment.  The fuel was vacuumed and 

filtered to another tank.   

 

A records search of the Arkansas Department of Environmental Quality (ADEQ) regulated 

facility databases revealed the presence of one RCRA generator and six UST/AST facilities within 

0.5 mile south of the property.  No releases or violations were reported at the facilities.  

 

6.9.1 No Action Alternative 

 

The No Action Alternative would result in no changes to the property and, therefore, would 

not generate hazardous wastes or affect hazardous materials. 

 

6.9.2 Proposed Action 

 

There are no known hazardous material soil or groundwater impacts in the proposed project 

area.  Hazardous waste sites in the vicinity of the project area present a low risk, as fuel storage at 

FSM is 700 to 3500 feet from the property, and no releases or violations were reported at regulated 

facilities to the south. 

 

Construction activities may include the use of small quantities of fuel, oil, lubricants, 

paints, solvents, and fertilizers.  The contractor would be required to implement BMPs to minimize 

release of the substances; however, no significant hazardous materials impacts are anticipated. 

 

6.9.3 Mitigation for Hazardous Materials, Pollution Prevention and Solid Waste 

Impacts 

 

The Proposed Action would not generate significant hazardous materials impacts and 

mitigation measures would not be required.  However, BMPs would be implemented to minimize 

release of any hazardous substances utilized during construction activities. 
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6.10 Historical, Architectural, Archaeological and Cultural Resources 
 

Section 106 of the NHPA requires federal agencies to consider the effects of their actions 

on historic properties.  A Cultural Resource Literature and Records Search indicated there are no 

previously recorded archeological sites or listed historical properties within the project area.  A 

Cultural Resources Survey of the project area resulted in negative findings.  No artifact, 

archaeological deposit, cultural feature, or historic property was identified.   

 

6.10.1 No Action Alternative 

 

The No Action Alternative would not impact historical or cultural resources.   

 

6.10.2 Proposed Action 

 

A request for a cultural resources assessment was made to the staff of the Arkansas Historic 

Preservation Program on November 17, 2014.  The Arkansas Historic Preservation Program 

response assessment letter dated December 9, 2014 indicated no historic properties would be 

affected by the proposed project.  The Arkansas Historic Preservation Program response 

assessment letter is presented in Appendix O. 

 

A Cultural Resources Survey of the project area resulted in negative findings.  As there is 

no cultural resource within the project area, the Proposed Action would not have an adverse 

impacted on cultural resources.   

 

6.11 Light Emissions and Visual Environment 
 

According to FAA Order 1050.1E, Appendix A, Section 12.2a, light emissions are 

considered to have an environmental impact when they create an annoyance that interferes with 

normal activities including sleeping or driving.   

 

Visual effects are determined by evaluating how the development contrasts with the 

existing environment and if the Federal agency states the effect is objectionable. 

 

6.11.1 No Action Alternative 

 

The No Action Alternative would not impact the visual environment. 

 

6.11.2 Proposed Action 

 

The Proposed Action would not involve the addition of light sources and, therefore, would 

not impact current light emissions at the FSM. 

 



FINAL Environmental Assessment 

Proposed Wildlife Hazard Mitigation Project 

Fort Smith Regional Airport 

Fort Smith, Arkansas  

 

 26 

The proposed project would involve the clearing of trees and vegetation.  The property is 

located on airport property and is within a commercial, public/institutional and light industrial-

zoned area.  No significant contrast to the existing visual environment is anticipated. 

 

6.12 Natural Resources and Energy Supply 
 

FAA Order 1050.1E, Appendix A, Section 13.2b indicates that an action needs to be 

evaluated to determine if the action’s construction, operation, or maintenance would cause 

demands that would exceed available or future (project year) natural resource or energy supplies. 

 

6.12.1 No Action Alternative 

 

The No Action Alternative would not impact natural resources and energy supply. 

 

6.12.2 Proposed Action 

 

The Proposed Action would not require the use of electricity, natural gas, or the installation 

of permanent fuel sources.  No significant impact to natural resources and energy supply is 

anticipated.   

 

A natural gas pipeline is located along the southern property boundary and the contractor 

would need to avoid contact with the pipeline during construction activities.  

 

6.13 Noise 
 

FAA Order 1050.1E, Appendix A, Section 14.3 indicates, “A significant noise impact 

would occur if analysis shows that the Proposed Action would cause noise sensitive areas to 

experience an increase in noise of DNL 1.5 dB or more at or above DNL 65 dB noise exposure 

when compared to the no action alternative for the same time frame.”  Additionally, the 

significance of noise impacts on noise sensitive areas including national parks and historic sites 

needs to be considered. 

 

6.13.1 No Action Alternative 

 

The No Action Alternative would not impact noise conditions. 

 

6.13.2 Proposed Action 

 

Construction noise impacts for the Proposed Action would be short term and limited to the 

duration of the construction activities during the hours of 8 am and 5 pm.  No significant noise 

impacts would be anticipated.  
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6.13.3 Mitigation for Noise Impacts 

 

The Proposed Action would not generate significant noise impacts and mitigation measures 

would not be required.  Construction activities would meet all local, state and federal noise 

regulations. 

 

6.14 Socioeconomic, Environmental Justice, and Children’s Health and Safety Risks 
 

Federal agencies are encouraged to identify the potential impacts to minority and low-

income populations and to evaluate the socioeconomic impact of the acquisition of property or 

displacement of persons.  Per Executive Order 13045, agencies are also directed to identify and 

assess environmental health and safety risks that may disproportionately affect children. 

 

6.14.1 No Action Alternative 

 

There would not be a change to the socioeconomic environment, to minority or low-income 

populations, or to children by the No Action Alternative. 

 

6.14.2 Proposed Action 

 

There would not be a change to the socioeconomic environment, to minority or low-income 

populations, or to children by the Proposed Action Alternative. 

 

6.15 Water Quality 
 

Water quality considerations for this project consist of surface water conditions and 

stormwater management.   

 

The primary waterway within the study area is Spivey Creek, which transects the southern 

portion of property and flows from the west to the east.  Spivey Creek drains into Massard Creek, 

which ultimately drains into the Arkansas River.  Spivey Creek and Massard Creek are not listed 

on the Clean Water Act (CWA) 303(d) list.  Two (2) borrow pits and a small pond are also located 

on the property.   

 

The FSM stormwater system is covered by a National Pollutant Discharge Elimination 

System (NPDES) permit.  A Stormwater Pollution Prevention Plan (SWPPP) is also in place at the 

Airport.   

 

6.15.1 No Action Alternative 

 

The No Action Alternative would not impact water quality. 
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6.15.2 Proposed Action 

 

The Proposed Action would involve the filling in and leveling of two (2) borrow pits, 

depression areas and a small pond on the FSM property.  No significant impacts to Spivey Creek 

are anticipated as the creek would not be altered and a 25-foot vegetative buffer would be 

maintained along both sides of the creek to minimize disturbance to the creek.  Clearing and 

grading activities associated with the Proposed Action may result in temporary increases in stream 

turbidity and total suspended solids concentrations.   

 

6.15.3 Mitigation for Water Quality Impacts 

 

Mitigation of water quality impacts should include sediment and erosion control BMPs 

along the drainage path from the filling and grading of the borrow pits to Spivey Creek.  FSM 

would likely be required to obtain an ADEQ Short-Term Activity Authorization (STAA) to allow 

temporary exceedance of water quality standards during construction.  FSM would obtain an 

Arkansas Department of Environmental Quality (ADEQ) General Stormwater Permit for 

Construction, which would detail BMPs including erosion and sediment controls.  Contractors 

would be required to follow all applicable regulations.   

 

6.16 Wetlands, Jurisdictional or Non-jurisdictional 
 

NEPA regulations require that impacts on wetlands be assessed and alternatives for 

protection of these resources be evaluated in accordance with Wetlands Environmental Review 

Requirements (10 CFR 1022.12) and Executive Order 11990 (Protection of Wetlands).   

 

A Wetland Delineation Report was prepared on the property.  The report identified seven 

(7) wetland areas and one (1) perennial stream on the property.  The wetland areas consist of four 

(4) surface depressions, two (2) borrow pits, and one (1) pond.  The total acreage for the seven (7) 

wetland areas is 2.79 acres.  The perennial stream is approximately 2,250 linear feet. 

 

FAA Order 1050.1E, 18.2e states:  “If the action would affect wetlands and there is no 

practicable alternative, all practical means should be employed to minimize the wetland impacts 

due to runoff, construction, sedimentation, land use, or other reason.” 

 

Per FAA Order 1050.1E, 18.3, the significance of the wetland impact needs to be evaluated.  

A significant impact would occur due to the following: 

 

a. The action would adversely affect the function of a wetland to protect the quality 

or quantity of municipal water supplies, including sole source, potable water 

aquifers. 
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b. The action would substantially alter the hydrology needed to sustain the functions 

and values of the affected wetland or any wetlands to which it is connected. 

 

c. The action would substantially reduce the affected wetland’s ability to retain 

floodwaters or storm-associated runoff, thereby threatening public health, safety or 

welfare (this includes cultural, recreational, and scientific resources important to 

the public, or property.) 

 

d. The action would adversely affect the maintenance of natural systems that support 

wildlife and fish habitat or economically-important timber, food, or fiber resources 

in the affected or surrounding wetlands. 

 

e. The action would promote development of secondary activities or services that 

would affect the resources mentioned in items (1) through (4). 

 

f. The action would be inconsistent with applicable State wetland strategies. 

 

6.16.1 No Action Alternative 

 

The No Action Alternative would not impact the existing wetlands.   

 

6.16.2 Proposed Action 

 

The Proposed Action would involve filling in the borrow pits, depression areas and pond, 

which would directly impact approximately 2.79 acres of wetlands.  These areas support wildlife 

and fish habitats; however, the habitat is considered to have a low function and value since they 

are located within the existing airport operational area.  The filling of the wetlands is necessary to 

protect aircraft safety in the area of FSM.   

 

6.16.3 Mitigation for Wetlands Impacts 

 

In accordance with Executive Order 11990, direct and indirect impacts to wetlands and 

streams would be avoided and minimized as much as possible.  Spivey Creek would not be altered 

and a 25-foot vegetative buffer along both sides of the creek would be maintained to minimize 

disturbance to the creek.  As discussed in Section 6.15.3, FSM would also obtain an Arkansas 

Department of Environmental Quality (ADEQ) General Stormwater Permit for Construction, 

which would detail BMPs including erosion and sediment controls. 

 

Filling in the borrow pits, depression areas and pond would require a Clean Water Act 

(CWA) Section 404 Permit and mitigation of impacts.  The U.S. Army Corps of Engineers 

(USACE) issued Individual Nationwide Permit No. 2016-00251 on May 26, 2017.  The permit 

allows purchase of wetland credits from an approved mitigation bank to fulfill the mitigation 
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requirements.  FSM would purchase 20.3 total wetland, open water, and pond credits from a 

mitigation bank that includes the project area within its primary service area or 30.45 total credits 

from a mitigation bank that includes the project area within its secondary service area.  The FSM 

must submit documentation of the purchase of the wetland credits to the USACE within 180 days 

of issuance of the permit.   

 

With appropriate permitting and offsite mitigation, the impacts to the wetlands from the 

Proposed Action should not be significant.  The USACE Individual Nationwide Permit is 

presented in Appendix P.   

 

6.17 Wild and Scenic Rivers 
 

There are no wild and scenic rivers located within the vicinity of the Fort Smith Regional 

Airport; therefore, neither of the alternatives would affect wild and scenic rivers. 

 

6.18 Cumulative Impacts 
 

NEPA requires evaluation of the cumulative effects of a proposed project.  Per 40 CFR 

1508.7, cumulative effects are defined as “the impact on the environment which results from the 

incremental impact of the action when added to other past, present, and reasonably foreseeable 

future actions.”  Direct and indirect effects of the action are to be considered. 

 

The vicinity around the Proposed Action is a highly developed area as a regional airport 

and industrial area.  Impacts caused by the Proposed Action should not have an incremental impact 

when added to the past and future actions in the vicinity. 

 

7.0. INTERAGENCY COORDINATION AND CONSULTATION  

 

This EA was prepared pursuant to regulations implementing NEPA (42 U.S.C. 4321 et 

seq.), which requires federal agencies to assess the impacts that their actions may have on the 

environment.  The following acts and agencies were consulted as a portion of this assessment: 

 

 U. S. Department of Transportation Act of 1966 (49 U.S.C. 303 and 23 U.S.C. 138), 

Section 4(f) 

 

 Farmland Protection Policy Act 

 

 Endangered Species Act (ESA) (16 U.S.C. 1531 et seq.), Section 7(a)(2) 

 

The U.S. Fish and Wildlife Service (USFWS) was consulted regarding construction 

affecting federally protected species in the proposed project location.  The 

responses from the USFWS are included in Appendix N. 
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 Executive Order 11988, Floodplain Management 

 

 Executive Order 12088, Pollution Control Standards 

 

 National Historic Preservation Act (NHPA), Section 106 

 

The Arkansas Historic Preservation Program staff issued a letter report regarding 

proposed construction affecting cultural resources of the proposed project location.  

The response assessment letter indicated no known historic properties would be 

affected by the proposed project.  The letter is included in Appendix O. 

 

 The Federal Noise Control Act of 1972 (42 U.S.C. 4901 et seq.) 

 

 Executive Order 12898, Federal Actions to Address Environmental Justice in 

Minority and Low-Income Populations 

 

 Executive Order 13045, Protection of Children from Environmental Health and 

Safety Risks 

 

 Clean Water Act (CWA), including Section 401, 402, and 404 

 

 Wetlands Environmental Review Requirements (10 CRF 1022.12) and Executed 

Order 11990 (Protection of Wetlands) 

 

 U.S. Army Corps of Engineers (USACE) 404 Permit 

 

The USACE issued a letter dated July 25, 2016 that indicated an Individual Permit 

will be required.  The USACE letter is presented in Appendix P.   

 

 In accordance with applicable local, state and federal regulations, the contractor 

would be responsible for acquiring any necessary permits prior to commencing 

construction at the proposed project site.  All construction and required regulatory 

permits would be maintained and posted at the construction site.   

 

8.0. PUBLIC NOTICE 

 

Pursuant to NEPA regulations, the FAA provided public notice and a 30-day public 

comment period before finalizing this EA.  The public notice notarized affidavit and 

announcement are presented in Appendix Q. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 1 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Spivey Creek 

located on the project site. 

Photograph No. 2 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Additional view 

of Spivey Creek.  The 

photograph was taken on the 

southwestern portion of the 

project site. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 3 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Central portion 

of the project site and Spivey 

Creek, looking west. 

Photograph No. 4 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Natural grass 

area located north of the 

creek. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 5 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Open area 

located south of the Fort 

Smith Regional Airport and 

north of Spivey Creek. 

Photograph No. 6 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Potential 

wetland area depression 

located south of the airport 

control tower. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 7 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Forested area 

that opens up towards the 

north.  The fence border for 

the Fort Smith Regional 

Airport is visible in the 

photograph.  

Photograph No. 8 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Hardwood 

forest area located on the 

southern portion of the project 

site, south of the creek. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 9 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Drainage area 

located on the southern 

portion of the site.  This 

portion of the project site is a 

temperate deciduous forest. 

Photograph No. 10 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Surface 

depression area observed on 

the southern portion of the 

project site. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 11 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Pond identified 

on the southern portion of the 

project site. 

Photograph No. 12 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Open area 

containing tall grasses on the 

east central portion of the site. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 13 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Bridge over 

Spivey Creek located on the 

eastern boundary of the 

project site. 

Photograph No. 14 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Natural gas 

pipeline located on the 

southern border of the project 

site. 



8 

 

NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 15 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Gravel/graded 

area located on the 

southeastern portion of the 

project site. 

Photograph No. 16 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Borrow 

pit/pond located on the 

northwestern portion of the 

project site. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 17 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Drainage area 

located on the northwestern 

portion of the project site. 

Photograph No. 18 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Additional 

borrow pit/pond located on 

the project site. 
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NEPA Environmental Assessment 

Proposed Spivey Creek Rechannelization Project  

Fort Smith Regional Airport 

Fort Smith, Arkansas  

Photograph No. 19 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Western portion 

of the project site looking east.  

Visible in the photograph is a 

borrow pit, a drainage area, 

and the control tower for the 

airport. 

Photograph No. 20 

Job Number:  MORR-9805 

 

Date:  November 12-13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Northwestern 

portion of the project site, 

looking southeast. 
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Farmland Classification

Farmland Classification— Summary by Map Unit — Sebastian County, Arkansas (AR131)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CaC Cane fine sandy loam, 3
to 8 percent slopes

Farmland of statewide
importance

5.4 6.3%

MmD Mountainburg sandy
loam, 3 to 12 percent
slopes

Not prime farmland 2.2 2.6%

WsA Wrightsville complex, 0
to 2 percent slopes

Prime farmland if drained
and either protected
from flooding or not
frequently flooded
during the growing
season

17.8 20.8%

Wt Wrightsville-Messer
complex

Farmland of statewide
importance

60.3 70.4%

Totals for Area of Interest 85.7 100.0%

Description

Farmland classification identifies map units as prime farmland, farmland of
statewide importance, farmland of local importance, or unique farmland. It identifies
the location and extent of the soils that are best suited to food, feed, fiber, forage,
and oilseed crops. NRCS policy and procedures on prime and unique farmlands
are published in the "Federal Register," Vol. 43, No. 21, January 31, 1978.

Rating Options

Aggregation Method:  No Aggregation Necessary

Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute
being aggregated, the first step of the aggregation process is to derive one attribute
value for each of a map unit's components. From this set of component attributes,
the next step of the aggregation process derives a single value that represents the
map unit as a whole. Once a single value for each map unit is derived, a thematic
map for soil map units can be rendered. Aggregation must be done because, on
any soil map, map units are delineated but components are not.

For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a
critical factor in some, but not all, aggregation methods.

Farmland Classification—Sebastian County, Arkansas

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/18/2014
Page 4 of 5



The majority of soil attributes are associated with a component of a map unit, and
such an attribute has to be aggregated to the map unit level before a thematic map
can be rendered. Map units, however, also have their own attributes. An attribute
of a map unit does not have to be aggregated in order to render a corresponding
thematic map. Therefore, the "aggregation method" for any attribute of a map unit
is referred to as "No Aggregation Necessary".

Tie-break Rule:  Lower

The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
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I. Introduction

A. Site Description

Fort Smith Regional Airport (hereafter: FSM) is located in Fort Smith, Arkansas in the Arkansas River
Valley. There are several bodies of water located near the airport which contributes to the presence of
large flocks of waterfowl during several months of the year.  The Arkansas River is also used as a
migratory pathway by many species of birds.  The airport is located in an urban area which helps provide
a buffer between these wildlife habitats.

Fort Smith Regional Airport is a Part 139 facility with a National Guard Base, Several Fixed Base
Operators, and an aircraft maintenance hangar.  There are two runways on the airport: Runway 7/25,
which measures 8,017 x 150 ft. and Runway 1/19, which measures 5,001 x 150 ft. Fort Smith Regional
Airport supports an average of 129 aircraft operations per day.  The majority of these flights are military
(37%) and transient general aviation (31%).  Seventeen percent of flights are local general aviation, 13%
are air taxi, and 2% are commercial flights.

There are 102 aircraft based on the field.  54 of these are single-engine aircraft.  There are also 16 multi-
engine planes, 10 jets, 1 helicopter, and 21 military aircraft.  Several retail stores and businesses are
located along the northern border of the airport.  The eastern section of the airport consists of a wooded
dog park.  Several businesses are also located along the southern side of the airport.  Old Greenwood
Road borders the western edge of the airport and frequently has heavy vehicular traffic.

B. Events that Triggered the Wildlife Hazard Assessment at FSM

According to FAA Certalert 09-10, Fort Smith Regional Airport has experienced a Type 1 and Type 3
Triggering Events.  These triggering events are described as follows:

Type 1: An air carrier aircraft experiences multiple wildlife strikes.

Type 3:  An air carrier aircraft experiences engine ingestion of wildlife.

There have been eighteen incidents where an aircraft experienced multiple wildlife strikes from 1990 to
today. The most significant of these strikes occurred on November 5, 1998.  This strike occurred at dawn
as a Citation II was making its climb away from the airport.  An estimated 11-100 mourning doves were
struck, which resulted in a failure of the right engine and forced the crew to make an emergency landing.
This strike resulted in substantial damage.

There have been three incidents at FSM where mourning doves were involved (including the strike listed
above). Four other species were involved in collisions where multiple birds were struck: blackbirds (1
strike), killdeer (1 strike), sparrows (1 strike), and swallows (1 strike).
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These strikes have resulted in three precautionary landings and the engine shut-down and emergency
landing listed above.  The majority of strikes occurred on approach (8).  Strikes also occurred during
climb (5), landing roll (3), and take-off run (2).  All of these strikes occurred during the daytime.

There have been seven engine ingestions of birds at FSM. Engine ingestions have the potential to be
more damaging/dangerous because of the potential to reduce power to the aircraft.  These strikes have
caused one engine shutdown/emergency landing and one aborted take-off.  The other strikes had no
reported effect on flight. There were multiple engine ingestions: horned larks (2), mourning dove (1),
and western meadowlark (1).  One strike occurred at night, while all other strikes occurred during the
day.

C. Review of Strike Database

Between 1990 and 2011, there have been 149 wildlife strikes reported at FSM (Figure 1). It is important
to note that many of these strikes have occurred off of the airport at the Fort Chaffee firing range.  It is
difficult to differentiate these strikes from those at the airport when viewing the wildlife strike database.
Identifying strikes that occurred off of the airport in future strike reports will help provide a clearer
picture of the strike rates occurring at FSM.

Strike numbers were highest in years 2000 and 2002, with 18 strikes in each year. Variations in strikes
may be a result of several factors such as: fluctuations in the size of local wildlife populations, changes in
wildlife management tactics, and changes in strike reporting.  It is important to note that the 2011
calendar year has not completed and many strike reports may not have been entered yet.

Figure 1.  Number of strikes and damaging strikes recorded at Fort Smith Regional  Airport from 1990 to date.

The majority of strikes occurred during the day (Figure 2). This is typical of many airports because birds
are typically more active during the daytime. More aircraft operations also take place during the day,
which increases the odds of a collision taking place.
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Figure 2.  Number of strikes by time of day at Fort Smith Regional Airport from 1990 to today.

Strikes occurred most frequently during the approach phase of flight (Figure 3). The majority of bird
strikes occur at 3,000 ft AGL and below; aircraft in the approach phase of flight often spend the longest
times at these altitudes, increasing the odds of a bird collision.

Figure 3.  Number of strikes during each recorded phase of flight for Fort Smith Regional Airport from 1990 to present.

Killdeer were the most common bird struck on the airport (12) (Table 1). This is a common species at
airports that typically spends extended periods of time on paved surfaces, including runways.  This
behavior greatly increases the chances of a strike on this species.  Killdeer also nest in areas with gravel
along taxiways and runways, further increasing the risk of striking these birds.  However, Fort Smith
Airport staff have taken action to reduce the danger of birdstrike caused by killdeer.  The substrate
surrounded taxiway/runway edge lights is fused together, and not loose gravel.  This prevents killdeer
from nesting near these lights.  Airport staff also perform aggressive harassment/control of this species
when they are observed on the airport.  A large portion of the recorded strikes have also yet to be
identified (Table 1).
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D. Review of Permits

The airport currently has a Federal Migratory Bird Depredation Permit from the U.S. Fish and Wildlife
Service (#MB062416-0). A copy of the Federal Migratory Bird Depredation Permit can be found in
Appendix V. The airport also holds a depredation permit from the Arkansas Game and Fish Commission
that allows the take of coyotes and white-tailed deer on airport property.

E. Current Strategies

The staff members at Fort Smith Regional Airport are very active in their wildlife management program.
We were continually impressed by their diligence and hard work at reducing the danger of wildlife strikes
at their airport. Staff members regularly patrol the airport for wildlife activity.  Hazardous birds are
dispersed using pyrotechnics that are reinforced with lethal control. The airport also conducts coyote
trapping and repairs wash outs/dig outs to the perimeter fence to limit these animals’ access to the
airfield.

The personnel in the air traffic control tower also have a very effective working relationship with airport
staff members. Air traffic control operators have an excellent view of two small ponds that are potential
wildlife attractants.  These individuals are then able to call airport operations directly if they observe
hazardous wildlife in the area of the airport.

The airport also has a very effective vegetation management program.  Vegetation within the AOA is
kept within FAA regulations whenever possible.  Several ditches on the field were also cleared of
overgrown vegetation within the assessment period. Airport staff members also do everything possible to
improve water drainage on the airfield.  Several areas that were prone to ponding on the airfield were
improved to reduce this potential wildlife attractant.  These modifications will be covered in greater detail
in the “Airport Accomplishments” section.

II. Methods

A. Avian Surveys

Bird surveys were conducted between October of 2010 and September of 2011 to document the species,
number, habitat use and seasonal activity of birds that inhabit the airport. The surveys used a time-area
sampling design based on a modified version of the U.S. Fish and Wildlife Service’s Breeding Bird
Survey (Robbins et al. 1986 & Sutherland et al. 2004).  This survey is designed to capture both the
temporal (seasonal and diurnal) and spatial use of the airfield by birds as well as behavior/activity,
abundance, habitat use, and the overall diversity of species.  Surveys were conducted at 10 locations on
the airfield, and at 10 off-site locations. A total of 8 surveys were conducted monthly for a total of 12
months. Surveys were conducted during 4 periods throughout the day including dawn, mid-morning,
afternoon and dusk.
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Species were grouped based on taxonomical & behavioral characteristics. This approach allows for
species that are not related to be grouped based on behavioral characteristics. Species that exhibit similar
traits may respond to similar control methods (Servoss et. al. 2000)

Bird activity and behavior were categorized under the following groups; flying over observation area,
perched on water, perched on manmade structure, perched on ground, on-or adjacent to runway and
flying over runway.

B. Survey Locations

1. Onsite Survey Locations

Onsite survey locations 1-10 were selected to allow for monitoring of the entire AOA on the airport. One
survey site was placed for every 1300 feet of runway. This includes the entire length of the runways,
approaches and departure areas. All points were located on perimeter road. Please see Appendix I for a
detailed map of the on-site survey locations.

Onsite Survey Point 1

This survey point is located at the approach end of Runway 7-25 at the east end of the airfield.  This site
has a mixture of grasses and forbs that grew to several feet during the summer months.  This habitat is
ideal for several songbird species like the savannah sparrow and blackbird species like the eastern
meadowlark.  Outside of the fence at this location is the Fort Smith Dog Park. It has several mature trees
that can also serve as roosting sites for many different bird species.

Onsite Survey Point 2

This survey point is located on the south side of the field, opposite
the terminal.  This site has short vegetation with a mixture of
grasses and forbs.  This area is often poorly drained and can remain
moist for periods after a precipitation event. This site saw the
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highest bird counts recorded during the assessment with large flocks of American robins and European
starlings. Survey point 2 overlooks the glide slope and several other antennae that serve as perching
locations for raptors.

Outside of the fence at this location there is a stand of
woods that is bordered by a horse pasture that contains a
small pond.  The woods at this site are one reason that this
area is poorly drained.  The drainage ditch runs out of the
airport and into this area.  The ditch then becomes
overgrown with vegetation which slows the drainage of
water.  During the assessment period the Fort Smith
Airport petitioned the FAA for funds to remove this stand
of trees to improve drainage on the airport and reduce the amount of wildlife habitat surrounded the
airport property.  Loomacres Wildlife Management submitted a letter to the FAA in support of this
action.

Onsite Survey Point 3

This survey point is located between two borrow pits on the
airport that have become filled with water, forming two ponds.
Any form of open water on the airport is a potential attractant
for waterfowl and shorebirds.  Canada geese have been reported
to visit this location and were observed taking off from the
water.  Large wading birds like the great blue heron were also
observed at this site.

The air traffic control tower has an excellent view of this
location and has a direct line to airport operations whenever

there is hazardous wildlife observed.  These animals are then removed from the area.  The airport has the
goal of the eventual removal of these ponds when possible.

Onsite Survey Point 4

This site is located on perimeter road and overlooks the approach
end of Runway 1-19.  Vegetation at this site is composed of fairly
uniform grass.  There is also a row of trees along the outside of
the perimeter fence at this site which can provide roosting and
perching sites for many different species of birds.  Activity at this
site was relatively low with eastern meadowlarks frequently
observed in the grass.
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Onsite Survey Point 5

Survey point 5 is located on perimeter road at the confluence of two
drainage ditches.  These ditches typically had higher vegetation than
the surrounding turf because of the difficulty of mowing on a steep,
potentially wet slope.  This vegetation had the potential to attract
several different species of perching birds and blackbirds.
This survey point also overlooked a glide slope array which
frequently served as a perch for raptors like the red-tailed hawk.

Onsite Survey Point 6

This site is located at the western end of the airport and
overlooks the approach end of Runway 7-25. The vegetated
area inside of perimeter road at this site is a fairly
homogeneous mixture of grass species.  However, several
large flocks of blackbirds were frequently observed feeding
on the turf at this site.  These birds may have been attracted
to this site because of an invertebrate food source in the
grass.

This point also has a view of a poorly drained area
along the outside of perimeter road. When water
accumulated at this site it had the potential to attract
shorebirds.  Several different species of this guild were
observed at this site.
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Onsite Survey Point 7

This survey point is located on perimeter road at the edge of the
F.B.O. ramp.  There was construction at this site for a large part of
the survey period.  The disturbance from equipment at this site
may have contributed to the low counts of birds observed here.
This section of the airport also does not have many trees outside
of the fence and is more industrialized, reducing wildlife habitat.

Some birds were observed utilizing the aircraft hangars as shelter,
but these numbers were limited. Grass at this site was also very
uniform in species and was kept at a low height.

Onsite Survey Point 8

Survey point 8 is located outside of the National Guard Base along
perimeter road.  Bird activity was fairly limited at this site.  The
vegetation at this location was a uniform grass species that was
kept at a low height.  However, after heavy rains this site could
flood and hold water.  During these times, shorebirds and
blackbirds could be attracted to this site.  Light posts and buildings
of the guard were also potential perching sites for birds.

Onsite Survey Point 9

This survey point is located at the approach end of Runway 1-19 at the north end of the field.  The grass
on the interior of the airfield at this site is uniform in species and kept at a short height.  Several times
during the assessment period, large flocks of blackbirds were observed along perimeter road at this site.
They were often feeding at the edge of perimeter road or perched in large groups along power lines that
run along a nearby road.

Outside of the fence at this location there is a property that is a former apartment development.  There is
a small pond and several mature trees.  These trees often serve as roosting and perching habitat for
several species of birds.
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Onsite Survey Point 10

This survey point is located on perimeter road near a drainage ditch and
the maintenance building.  This site also has a view of the terminal and
commercial ramp. Vegetation at this location is a uniform grass species
that is maintained at a level that is within the FAA guidelines. The
main wildlife attractant at this site is the ditch, which has the potential to
retain a small amount of water and remain wet after a precipitation
event.  Eastern meadowlarks and killdeer were the most common
species observed at this site.

2. Offsite Survey Locations

Statistics from the FAA Wildlife Strike Birdstrike Database show 94% of strikes occur on or near
airports while the aircraft is landing, circling or taking off (Dolbeer et al. 2009). Approximately 72% of
bird strikes occur at or below 500 feet above ground level (AGL), and 92% occur at or below 3500 feet
AGL. For these reasons, offsite survey locations were selected based on their proximity to the airport and
the potential for the areas to be attractive to wildlife.

AC 150/5200-33B, Hazardous Wildlife Attractants On or Near Airports, specifically addresses three
safety zones around an airport. For operations serving piston-powered aircraft only, hazardous wildlife
attractants must be 5000 feet from the nearest Airport Operations Area (AOA). For airports such as FSM,
which also serve turbine-powered aircraft, wildlife attractants must be 10,000 feet from the AOA.

In addition, the FAA recommends a minimum separation criterion of five statute miles between the AOA
and a hazardous wildlife attractant if the attractant could cause wildlife movement into, on, or across the
approach or departure airspace. The five-mile perimeter is often referred to in FAA documents as the
“general zone” (Figure l6 and Appendix 3). Please see Appendix II for a map of the offsite survey
locations.

Offsite locations were selected based on their proximity to the airport, and the potential for the areas to be
attractive to wildlife. Sites are not numbered in order because several initial survey points were
eliminated from the survey due to low wildlife activity.

Site 1: Hollis Lake

This site is located at 35° 22’50.85”N and 94° 17’39.69”W. The site is an oxbow lake and is located
approximately 4.2 miles northeast of the airport. The area of open water and abundant aquatic vegetation
make this site an attractant for large flocks of waterfowl. Waterfowl were present in very high numbers
during the migration season.  They are so prevalent at this site that is has become a popular hunting
location during duck season.
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This lake is sheltered by trees and there is little human
disturbance due to low vehicle traffic.  Outside of the border
of trees, the lake is surrounded by agricultural fields.  These
fields also have the potential to attract waterfowl and other
species of flocking birds by serving as a potential food
source.

Site 2: James W. Trimble Lock and Dam

This site is located on the downstream side of the James W. Trimble Lock and Dam and the public use
fishing access at 35° 20’57.7” N and 94° 17’26.55”
W. This site is located approximately 3.6 miles east
of the airport.  The Arkansas River at this survey point
is a migratory pathway for many different waterfowl
species.  The discharge from the dam also often
contains potential prey items that can attract double-
crested cormorants and various gull species.

Wading birds such as great egrets and great blue
herons are also frequently present on the banks of the
river at this site.  They are also attracted by a potential

food source and hunt in the slower moving pools of water at the shore.

Site 3 Massard Creek

This site overlooks Massard Creek and is located
approximately 2.6 miles east of the airport at 35°
20’50.68”N and 94° 18’30.40”W. This creek forms a large
bay off of the Arkansas River upstream of the James
W. Trimble Lock and Dam. The land surrounding the
water in this area is primarily residential.  Many houses
have short-mowed grass that runs up to the water’s edge.
The large area of slow moving open water, along with
sections of low vegetation creates a potential
attractant for waterfowl species. Many flocks of Canada geese were observed at this location.

Site 5 Carol Ann Park

This site is located 1.9 miles north of the airfield at 35° 21’57.10”N and
94° 20’54.67”W. This is a public park that is a popular site for Fort Smith
residents to exercise and walk pets along the paved trails in this area.
There is a large pond at this site that is fairly undisturbed with the
exception of paddle boats. The combination of short grass and open water
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at this park provide a heavy attractant for Canada geese. Many flocks of these birds were observed
throughout the year, particularly in the fall and winter months.  The parks department attempted to
discourage goose presence at the park by installing coyote decoys along the bank.  These structures were
ineffective at dispersing Canada geese. Loomacres offered assistance to the park however, no responses
were received.

Site 6 Fort Smith Dog Park

This site is located approximately 0.6 miles off the east end of Runway
7-25 at 35° 20’20.18”N and 94° 20’30.93”W. The site has a pond and
short grass, which has the potential to attract waterfowl, located very
close to the main runway at the airport. Despite this attractant, no
waterfowl were observed at this site during the entire assessment period.
It is possible that the frequent activity of dogs running into the water has
inadvertently harassed waterfowl away from this site. However, dogs
are not present at the park at all times or at night.  Waterfowl may still
utilize the park at these times, even if they were not observed.

Site 7 Ben Geren Park

This site is a golf course located approximately 0.7 miles south of
the airport at 35° 19’04.81”N and 94° 21’44.37”W. Ben Geren
Park is a very large complex that contains softball/soccer fields,
hiking/biking trails, wooded areas, and an eighteen-hole golf
course. The combination of open water, low vegetation and
undisturbed habitat are an attractant for Canada geese and other
waterfowl species. This large expanse of habitat is also located
very close to the airport, increasing the hazard of this attractant.

Site 8: The Links Apartments Golf Course

This course is located approximately 0.5 miles south of the airport at
35° 19’19.17 N and 94° 22’36.52 W. This apartment contains a
nine-hole golf course that is located on the interior of the group of
apartment buildings. The combination open water, low vegetation,
and undisturbed habitat are an attractant for Canada geese and other
waterfowl species. However, the ponds at this course have very
steep banks which make it difficult for waterfowl to easily access
the water.  As a potential result of this design, few waterfowl were
observed at this site.
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Site 9: Roadside Pond

This site is located approximately 0.5 miles west of
Runway 9-25 at 35° 19’58.16” N and 94° 23’26.06”W.
This site is located on airport property and contains a
small pond.  This body of water has the potential to
attract waterfowl and several flocks of ducks were
observed here during the assessment.  However, after
the assessment was completed, road construction
caused the draining of this pond which reduces the
wildlife hazard at this site. This site is also bordered
by a heavily traveled road.  The disturbance caused by
cars may help reduce hazardous wildlife numbers at this site.

Site 12: Hardscrabble Country Club

This site is located approximately 1.2 miles north of
the airport at 35°21’09.90”N and 94° 22’38.59”W.
This is the location of the Hardscrabble Country Club,
which has an eighteen-hole golf course. The
combination of open water, low vegetation, and
undisturbed habitat are an attractant for Canada geese
and other waterfowl species. However, the ponds at
this course had steep banks that were reinforced by
concrete, which make it difficult for waterfowl to
easily access the water.  As a potential result of this
design, few waterfowl were observed at this site.

Fort Smith Landfill

The landfill is located approximately 2.5 miles south of the
airport at 35° 17’58.98”N and 94° 21’42.95”W. Landfills have
the potential to attract large flocks of blackbirds, vultures, and
gulls. These birds are attracted by the large amount of
potential food items at these sites.  This landfill also has a pond
nearby which can attract waterfowl and increase the
attractiveness of this site to gulls. The landfill is equipped with
propane cannons that can help harass birds away from the site.
However, if they are not applied properly, wildlife quickly
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learn that the sounds from the cannon will not hurt them and begin to ignore them.

C. Large and Small Mammal Surveys

Large mammal surveys were conducted two times per month. Spotlights were used to document the
abundance and distribution of mammals. The primary objectives of the spotlight surveys were to
determine if large mammals had access to the AOA.  A vehicle was used to conduct the surveys.  The
spotlight survey route consisted of the perimeter road. The species, location and number of large
mammals was recorded. A list of large mammals observed can be found in Table 3.

Small mammal surveys were conducted during winter and summer to document the small mammal
population at the airfield. Small mammals have the potential of attracting both aerial predators and
carnivorous mammals. Two 1000 ft. transects were placed in varying habitat types within the airfield
property.  Small mammal traps were placed every ten feet along each transect. A mixture of peanut butter
and oats were used to bait the traps. The traps were checked every 24 hours through the duration of the
surveys. The species caught were recorded.  The transects were set for three nights during the month of
December 2010 and three nights in September 2011, for a total of 1200 trap nights. The number of actual
trap-nights was adjusted during each survey to account for sprung traps and non-target catches. Table 5
shows all results from the small mammal surveys.

D. Vegetation Surveys

Vegetation on airfields must not provide ample cover or be a preferred food source of birds and other
wildlife. As certain vegetation species are more attractive to wildlife than others, it is important to
determine what species are present on airfields and determine if the species are an attractant to birds and
other wildlife. Areas with vegetation on the airfield were surveyed to determine species composition and
dominance. In Seamans et. al.  (2007) it was noted that the density of vegetation may be an additional
factor of bird presence. Vegetation height and cover was monitored at bird survey locations and recorded
on a monthly basis during the growing season. Plant taxa were also surveyed at all offsite survey
locations utilizing the same methods as the onsite vegetation surveys. Please see Attachment A for a list
of all plant taxa found both on and around the FSM airport.

E. Perimeter Fence

One time during each of the site visits made to the airport, Loomacres personnel inspected the entire
perimeter fence. Loomacres personnel recorded the location of all visible access points though the fence.
These locations and recommendations will be discussed in the results portion of this report.

F. Onsite and Offsite Attractants

Throughout the course of the WHA Loomacres personnel identified both onsite and offsite wildlife
attractants.  Survey sites were placed at most of the offsite attractants. A review of both on and offsite
attractants will be discussed in the results section of this report.
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III. Results

A. Onsite Avian Surveys

1. Behavior

The most frequently observed behavior on the airport was feeding (Figure 4).  This is a potentially
hazardous behavior because it indicates the presence of a food attractant for several bird species. The
relatively low number of observations (Obs) of feeding birds when compared to the high individual bird
numbers also shows that the birds feeding at the airport were present in large flocks.

The second most commonly observed behavior was “flying overhead” (Figure 4). This is potentially a
very hazardous behavior because birds in the air can easily move into the path of operating airport.
These birds were observed either flying relatively low to the ground while aerial hunting or during daily
movements from one habitat to another.  Birds were also observed migrating at higher altitudes during
the fall and spring.

Figure 4.  Numbers of birds and observations for all birds in each observed behavior category at Fort Smith Regional Airport from
October 2010 to September 2011.

Two particularly hazardous bird behaviors that were observed included: birds “on/near runways” and
birds “flying over runways”.  Birds exhibiting these behaviors were broken down by survey site (Figure
5). The greatest numbers of flying birds were observed at Site 2 (Figure 5). This site had the highest bird
activity overall so there are greater odds of observing birds in flight.  Several large flocks of blackbirds
and waterfowl were also observed flying overhead at this site, potentially during migration.
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Figure 5. Numbers of birds and observations for all flying birds at each survey point at Fort Smith Regional Airport from October
2010 to September 2011.

Bird behavior also varied by the time of day (Figure 6). Feeding was the most common behavior at dawn
and mid-morning (Figure 6).  This is typical behavior of many species of birds.  They frequently feed
early in the morning during the cool temperatures of the day, and roost during the warmer parts of the
day and digest their food.  Loafing on the ground was the most common behavior in the afternoon
(Figure 6).  Flying overhead was the most common behavior at dusk (Figure 6).  Higher percentages of
flying birds during this time of the day may be due to birds moving to roosting sites for the night.
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Figure 6.  Percentage of birds in each observed behavior category by time of day for Fort Smith Regional Airport from October 2010 to
September 2011.

2. Habitat Use

The greatest numbers of birds were observed at Site 2 (Figure 7).  The ground at this site was frequently
wet due to poor drainage of a nearby ditch.  This moist soil can have several affects on wildlife.  It is
more able to support invertebrates that are a prey source for many bird species.  The soft ground also
makes it easier for these birds to forage for invertebrates in the soil.

The airport has already taken steps to help alleviate this potential wildlife hazard.  They have petitioned
the FAA to remove the woods outside the fence at this site.  Removal of this vegetation will prevent the
drainage ditch from overflowing and saturating the ground surrounding site 2.  This will help keep the
soil more dry and reduce the use of this site by birds.
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Figure 7. Numbers of birds and observations for all birds observed at each onsite survey point at Fort Smith Regional Airport from
October 2010 to September 2011.

The greatest numbers of birds were observed in maintained fields (Figure 10).  This is typical of many
airports as the mowed grassy areas of the field are classified as “maintained field.”  This habitat is often
the most abundant at airports and therefore generally the most commonly used habitat.  Elevated numbers
of birds were also observed in edge habitat (Figure 8).  Wildlife often use edges for ease of mobility,
access to multiple habitat simultaneously, and greater food resources.

Figure 8. Numbers of birds and observations for all birds observed in each habitat type at Fort Smith Regional Airport from October
2010 to September 2011.

3. Seasonal Activity

The greatest numbers of birds were observed during the month of February (Figure 9).  Numbers of bird
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indicates that birds were also present in large flocks during the month of February.  High densities of
birds during the fall winter months are common in this region of the country. Greater bird presence is
typically composed of migrating flocks of birds that are moving to warmer climates with more abundant
food resources to the south (Newton and Dale 1996). Airport operators should be vigilant for flocks of
migrating birds in the vicinity of the airport during the fall and winter.

Figure 9.  Numbers of birds and observations during each month of onsite surveys at Fort Smith Regional Airport from October
2010 to September 2011.

4. Daily Activity

Bird presence at the airport was greatest at dawn and lowest in the afternoon (Figure 10). This is
common bird behavior.  Many birds will maximize their activity during the coolest time of the day
(dawn) (Aschoff 1966).  This allows them to conserve water and reduce the danger of heat stress (Wolf
and Walsberg 1996).  Their activity will then decline throughout the day as they find shelter from the
heat and digest their food (Wolf and Walsberg 1996).  At dusk the bird activity increased again (Figure
10).  This is also expected of many bird species as they will potentially feed again before roosting for the
night.  They will also group together and move to a roosting location in flocks (Meanley 1965, Krantz
1975).  This behavior is also demonstrated in the graph as bird numbers increase but bird observations
decrease, indicating the presence of larger flocks (Figure 10).
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Figure 10.  Numbers of birds and observations of birds recorded during each time of day during onsite surveys at Fort Smith
Regional Airport from October 2010 to September 2011.

5. Guilds

A total of 6,503 individual birds and 61 species were observed during onsite surveys (Table 2).
Blackbirds were the most commonly observed guild with 68 percent of bird observations (Figure 11).
Blackbirds are typically the most common bird at airports in this region.  They favor the open grassy
habitat with nearby roosting locations that airports provide.  Other flocking birds were the second most
commonly observed guild (Figure 11).  Members of this guild include birds like the American robin and
barn swallow. No endangered species were observed during onsite surveys.

Figure 11.  Guild percentages of the total bird count at Fort Smith Regional Airport from October 2010 to September 2011.
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a. Waterfowl

Waterfowl are considered the most hazardous birds to aviation because of their large body size and
tendency to form flocks.  A collision with a member of this guild is more likely to cause damage to an
aircraft.  Sources of open water and agriculture are the greatest attractions to waterfowl on the airport.
Waterfowl are attracted to these areas because the open water provides a safe area.  They can escape
mammalian predators by swimming away from the shore.  Wetland habitat also provides areas where
these birds can forage for food.  Most waterfowl feed on aquatic vegetation and invertebrates, or fish.

Waterfowl observations were limited throughout much of the assessment year, which is positive for the
safety of the airport (Figure 11). Two species of waterfowl were observed, the snow goose and Canada
goose (Table 2).  These are two large waterfowl species that have the potential to do serious damage in
the event of a collision. Both of these species have a large body mass and tend to form large flocks. No
waterfowl were observed for the majority of the survey months (Figure 11).

Waterfowl numbers were highest during the month of November (Figure 11). Elevated numbers of
waterfowl are typical during the fall and winter months as a result of seasonal migrations.  Waterfowl are
frequently present in greater numbers during these months, as the birds move to areas where they can
hatch and raise offspring.

Figure 11.  Numbers of birds and observations of waterfowl during each month of onsite surveys at Fort Smith Regional Airport from
October 2010 to September 2011.

Waterfowl were observed in the greatest numbers at Site 3 (Figure 12). It is not likely that all of these
birds were associated with this site because they were all flying overhead.  Two observations involved
birds that appeared to have taken off from this site.

0

20

40

60

80

100

120

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

# Obs

# Birds



25
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

Figure 12.  Numbers of birds and observations for waterfowl at each onsite survey point at Fort Smith Regional Airport from October
2010 to September 2011.

All waterfowl recorded at the airport were observed flying overhead. A flock of snow geese were
observed flying high over the airport at approximately 2,000 ft (highest waterfowl elevation recorded).
These birds were flying south as part of their seasonal migration.  The remaining Canada geese were
observed at an average height of 166 ft (Max = 500, Min= 30). Birds flying over the airport may be a
result of daily movements of local bird populations or seasonal flocks of migratory birds. Birds in flight
are potentially highly hazardous because their flight can carry them into the path of operating aircraft.

The majority of waterfowl were observed in variable habitat (Figure 13). Many observations of birds in
flight are recorded as being in variable habitat because the birds are moving over multiple habitat types.
The other observation of birds over maintained fields (i.e. the airfield) remained over this habitat for an
extended period of time.

Figure 13.  Numbers of birds and observations for waterfowl in each observed habitat type during onsite surveys at Fort
Smith Regional Airport from October 2010 to September 2011.

Airport staff should have a zero tolerance policy for waterfowl on the airport because of the danger they
pose to aircraft. Because all waterfowl observed during onsite surveys were in flight, they cannot be as
easily associated with the airport habitat.  It is likely that the surrounding habitat off the airport property
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is bringing these birds into the area.  Airport operators should be especially vigilant during the fall and
winter for flocks of waterfowl. All sources of open water (barrow pits) on the airport should be
eliminated if possible.  If this option is not possible, exclusionary devices such as wire grid systems and
floating plastic balls can reduce the attractiveness of these ponds. Sources of open water on the airfield
should also be frequently patrolled for the presence of waterfowl (Before and after water-source
modification).  If waterfowl are present they should be dispersed with pyrotechnics until they are out of
the AOA. Regular patrols with harassment should discourage waterfowl use.  However, if local birds
continue to return to the ponds after harassment, they should be removed through lethal control.

b. Gull

Only a single ring-billed gull was observed during onsite surveys (Table 2).  This bird was observed
flying over the airport in March at an estimated altitude of 75 ft.

There are 27 species of gulls in North America. Gulls are a gregarious species and prefer open water, and
are often found feeding in landfills and areas in which people congregate. Most species of gulls are
omnivores and will congregate in a large mixed species flock where food is plentiful. They frequently
nest in large colonies and fly in flocks, making them a serious potential threat to aviation.

Gulls are attracted to an airport for a variety of reasons. During times of inclement weather gulls are often
pushed from their preferred aquatic habitats to open areas to feed and loaf. With large expanses of open
areas, areas of paved surfaces, and an abundant food supply airports are an excellent alternative. Gulls are
often found loafing on runways and taxiways. The standing water that often collects on these surfaces
increases their attractiveness. Gulls feeding habits are diverse and they are often observed accepting
handouts wherever people congregate. They are also efficient at catching a variety of flying insects both
in the air and on the ground. Large flocks of gulls will form during mowing operations, opportunistically
feeding on the insects and small mammals disturbed by the mowers. Gulls travel great distances in search
of food. Herring gulls will fly up to 60 km per day to feed at a landfill. (Belant et. al.1995).

From 1990-2008 gulls were reported as being the most common group of species struck with 20 percent
of reported strikes involving gulls; 26 percent of strikes involving gulls resulted in damage. (Dolbeer &
Wright 2008).

Gulls have been observed during offsite surveys in the vicinity of the airport and may move into the
AOA in the future.  When gulls are observed they should be harassed aggressively away from the area.

c. Blackbirds

Blackbirds can pose a potentially serious threat to aviation because of their tendency to form and move in
flocks.  European starlings have been responsible for the most wildlife-related plane crashes that have
resulted in casualties (Cleary and Dolbeer 2005). European starlings were the most frequently observed
blackbird species on the airport (Table 2).
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Blackbirds are frequently attracted to the airport by food sources.  They feed primarily on invertebrates in
the airport turf.  They can also be attracted to roosting sites provided by trees or dense brushy vegetation.
Invertebrates in the soil can potentially be reduced by pesticides applied to the airfield.  Reducing this
food source will have the potential to reduce blackbird numbers on the field.  Removing as much dense
vegetation around the airport as possible will also reduce the amount of cover for the birds and influence
them to move to another area.

Blackbirds were present in the greatest numbers during the month of February (Figure 14).  Numbers of
observations during this month were also low, which indicates that blackbirds were present in larger
flocks during this month (Figure 14). Some blackbird populations migrate, and these spikes in counts
may be a result of those seasonal movements.

Figure 14.  Numbers of birds and observations of blackbirds during each month of onsite surveys at Fort Smith Regional Airport from
October 2010 to September 2011.

Blackbirds were present in the greatest numbers at Site 2 (Figure 15).  These birds were frequently
observed feeding at this location in tight flocks on the airport turf.  They were also observed perched on
the power lines near this site in the evenings before moving to roosting sites.

Figure 15.  Numbers of birds and observations for blackbirds at each onsite survey point at Fort Smith Regional Airport from October
2010 to September 2011
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Feeding was the most common behavior of blackbirds on the airport (Figure 16).  While blackbirds feed
primarily on invertebrates in the airport vegetation/soil, they will also feed on discarded food waste.  In
addition to reducing the amount of soil invertebrates, airport staff should remove any of this litter when it
is observed. When blackbirds were observed in flight they were recorded at an estimated altitude of 47 ft
(Max = 150, Min = 5).

Figure 16. Numbers of birds and observations for blackbirds in each observed behavior category at Fort Smith Regional Airport from
October 2010 to September 2011.

Blackbirds were most frequently observed in maintained fields (Figure 17). These birds were most
frequently observed in the mowed areas of the airfield.  Letting the grass grow to a longer height may
help discourage the presence of these birds.  Taller grass makes it more difficult for them to access and
see the soil to forage for prey.  It also makes it more difficult for the birds to move through the grass and
prevents the birds from seeing other members of their flock that can warn them of approaching danger.
Letting the grass grow to a slightly longer length can also save money on mowing operations.  If taller
grass does not alleviate the threat of blackbirds it can also easily be brought back to its normal height
through mowing.

In addition to grass height modification, the airfield should be regularly patrolled for the presence of
blackbirds. The primary response to blackbird flocks should be dispersal with pyrotechnics.  If flocks do
not readily leave the airfield or continue to return to the AOA, then pyrotechnic dispersal should be
reinforced with lethal control.
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Figure 17.  Numbers of birds and observations for blackbirds in each observed habitat type during onsite surveys at Fort
Smith Regional Airport from October 2010 to September 2011.

d. Raptors

Vultures and other raptors can be attracted to airports for several reasons.  Vultures can be attracted to
any animal carcasses and solid waste disposal bins on or near the airport.  Airport staff should remove
any animal carcasses on/near the airport and keep all food waste in covered containers.  Other raptors can
be attracted to small mammals in vegetated areas of the airport.  The large areas of open ground and
concrete also heat up faster than many of the areas around the airport.  This differential heating creates
columns of rising air that these birds can use to soar and gain altitude without using large amounts of
energy.

Numbers of raptors at the airport can be reduced in several ways.  Reducing their food source of small
mammals can influence them to hunt in other locations.  Anti-perching devices on airport structures can
also limit the areas where these birds can hunt and rest.  However, raptors may still be able to perch in
these areas and it is often not possible to install these devices on all potential perches.

Some studies, such as Blockpoel 1976 and Barras et. al. 2000, suggest that raptors cannot hunt as
effectively in higher vegetation.  Like blackbirds, this taller vegetation prevents these visual predators
from seeing their prey as well.  Allowing the grass to grow to a slightly higher level may also help reduce
the numbers of raptors at the airport. It is important to keep in mind that in some cases taller vegetation,
especially when dense, can actually harbor high populations of small mammals thus it is important to
treat each situation differently and monitor both grass heights and small mammal presence.

Raptors were present throughout the year, but were present in the greatest numbers during November,
December, and January (Figure 18). The most common raptor species observed onsite was the red-tailed
hawk. Red-tailed hawks are a bird of the open country and airports provide ideal habitat. Some raptor
species are resident birds that live in an area throughout the year.  However, several raptor species
migrate, which may account for the higher raptor counts during the fall (Figure 18). Red-tailed hawks
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are found in the Fort Smith area year round. Numbers of observations were similar to the number of birds
observed indicating that the majority of raptors were solitary (Figure 18).

Figure 18. Numbers of birds and observations of raptors during each month of onsite surveys at Fort Smith Regional Airport from
October 2010 to September 2011.

Raptors were evenly distributed at many onsite locations, but were observed in the greatest numbers at
Site 5 (Figure 19). Raptors at this site were frequently observed perched on the glide slope or aerial
hunting over the airfield grass.

Figure 19.  Numbers of birds and observations for raptors at each onsite survey point at Fort Smith Regional Airport from October
2010 to September 2011.

Raptors were most frequently observed flying overhead (Figure 20). Flying raptors are particularly
hazardous in the AOA.  They often soar slowly over a single area for extended periods of time.  If this
area is in a runway approach or over a runway, the chances of a bird strike are greatly increased. The
average estimated altitude of raptors flying over the runway was 123 ft (Max = 500, Min = 5).  Flying
raptors were concentrated in greater numbers along the south side of the airfield.  They were often
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observed flying from perching locations in trees outside of the perimeter fence to perching locations on
airport structures.  They also commonly soared over the grassy areas on the south side of the field.  The
airport should attempt to push the buffer of open ground between the perimeter fence and mature trees
outside of the fence.  Increasing the distance between the trees and the airport will help discourage birds
from using trees outside of the fence to forage within the AOA.

Figure 20.  Numbers of birds and observations for raptors in each observed behavior category at Fort Smith Regional Airport from
October 2010 to September 2011.

e. Columbids

Columbids are a potentially hazardous bird to aviation because they frequently form large flocks.  This
behavior increases the likelihood that a collision with wildlife will involve multiple strikes on the aircraft.
They are frequently attracted to airports by grasses that produce large seeds.  These birds can also be
attracted to roosting sites in wooded areas on/near the airport.  Columbids will also utilize hangars that
have the doors left open as roosting sites.

Columbid counts peaked during August and were also elevated for the month of July (Figure 21). The
majority of columbids observed on the airport were mourning doves (Table 2).  Many mourning doves
are present throughout the year.  During the summer many adult mourning doves are foraging to feed
hatched chicks.  This increased activity may explain the higher bird counts during this time of the year.
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Figure 21.  Numbers of birds and observations of columbids during each month of onsite surveys at Fort Smith Regional Airport from
October 2010 to September 2011.

Columbids were observed in the greatest numbers at Site 9 (Figure 22). These birds were frequently
observed perched on the perimeter fence at this site.  Columbids were also observed in elevated numbers
at Site 6 (Figure 22). High columbid numbers are often due to the presence of a food source via a plant
that has gone to seed.

Figure 22.  Numbers of birds and observations for columbids at each onsite survey point at Fort Smith Regional Airport from October
2010 to September 2011.

Columbids were most frequently observed perched on structure (Figure 23).  Their most common perch
site was the perimeter fence (Figure 23). Columbids were also observed flying overhead in high numbers
(Figure 23). Columbids were observed at an average estimated flight altitude of 36 ft (Max = 75, Min =
10).  Columbids were frequently observed flying from perching locations on the perimeter fence and
surrounding power lines down to the airfield turf to feed.  Columbids were also observed passing over the
airfield while moving between offsite habitats. When columbids are observed on the airfield they should
be aggressively harassed out of the area.  Harassment should be reinforced with lethal control when
necessary.
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Figure 23.  Numbers of birds and observations for columbids in each observed behavior category at Fort Smith Regional Airport from
October 2010 to September 2011.

f. Wading and Shorebirds

Wading and shorebirds vary in size from small killdeer to very large great blue herons.  This guild of
birds can be attracted to any open water source on an airport where they can feed.  Many species of
shorebirds will also feed on insects and small mammals in vegetated areas of the airport.  Killdeer are
typically the most common shorebird at airports and were the most common bird shorebird observed at
FSM.  These birds frequently nest along the edges of runways and taxiways where loose gravel provides
a nesting substrate.  This close proximity to movement areas also add to their hazard to aviation. Fort
Smith has discouraged this behavior by using substrate that is bonded together and cannot be formed into
a nest depression.

Wading and shorebirds counts fluctuated throughout the year with the highest counts in August and
March (Figure 24).  No wading and shorebirds were observed in January (Figure 24). Many wading and
shorebird species are present during the summer months where they migrate to this region to hatch and
raise young.  During the winter some of these birds from areas to the north migrate to this area for
warmer temperatures.
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Figure 24.  Numbers of birds and observations of wading and shorebirds during each month of onsite surveys at Fort Smith Regional
Airport from October 2010 to September 2011.

Wading and shorebirds were evenly distributed throughout many different survey points, but were
present in the greatest numbers at Site 6 (Figure 25)  This site contained a poorly drained area throughout
much of the assessment period.  Wading and shorebirds were likely attracted to this site by the shallow
standing water and potential prey that could be found there.  This site has been modified to drain more
effectively and is now much less attractive to wading and shorebirds.

Figure 25.  Numbers of birds and observations for wading and shorebirds at each onsite survey point at Fort Smith Regional Airport
from October 2010 to September 2011.

Wading and shorebirds were most frequently observed loafing on the ground.  The birds in this guild
frequently spend the majority of their time on the ground.  Most species do not regularly perch on
vegetation or structures. Shorebirds in flight were recorded at an average estimated altitude 44 ft (Max =
75, Min = 25).  Removal of any sources of open/standing water and improving drainage on the airport
will discourage the presence of wading and shorebirds.  If shorebirds persist on the airfield they should
also be harassed away from the area.  Harassment should be reinforced with lethal control if necessary.
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Figure 26.  Numbers of birds and observations for wading and shorebirds in each observed behavior category at Fort Smith Regional
Airport from October 2010 to September 2011.

g. Corvids

Corvids can be attracted to airport by food sources like exposed food waste and uncovered trash cans.
They can also be attracted to roosting areas provided by trees.  Movements of these birds throughout the
airfield can bring them into the path of operating aircraft. Blue jays were the most frequently observed
corvid species on the airport.  These birds were mostly present in the trees surrounding the airport and
would not be attracted to the open grassy areas of the airfield.

Corvids were present throughout the year with the highest counts recorded in October and August (Figure
27).  Corvid species are non-migratory, which means that they will remain in the same area for the entire
year. Higher counts during these months may be the result of fluctuations in local populations or daily
movements of local corvid species.

Figure 27.  Numbers of birds and observations of corvids during each month of onsite surveys at Fort Smith Regional Airport from
October 2010 to September 2011.
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Corvids were observed in the greatest numbers at Site 2 (Figure 28).  Corvids were also present in
elevated numbers at Site 9 (Figure 28). These sites were both close to wooded areas near the perimeter
fence where many of these birds are attracted.

Figure 28.  Numbers of birds and observations for corvids at each onsite survey point at Fort Smith Regional Airport from October
2010 to September 2011.

The majority of corvids were observed perched on vegetation (Figure 29).  These birds were primarily
perched on trees surrounding the airport. Corvids were observed in flight at an average estimated altitude
of 60 ft (Max = 100, Min = 30).  Corvids were not present in great numbers on the airfield, however,
when they are observed they should be harassed away from the area.

Figure 29.  Numbers of birds and observations for corvids in each observed behavior category at Fort Smith Regional Airport from
October 2010 to September 2011.

0

5

10

15

20

25

30

1 2 3 4 6 8 9 10
Point-count Location

# Obs

# Birds

0
10
20
30
40
50
60
70
80

Loafing on
Ground

Perched on
Structure

Perched on
Vegetation

Flying
Overhead

# Obs

# Birds



37
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

h. Gallinaceous Birds

Three northern bobwhite were observed during the assessment year.  These birds were observed feeding
in a maintained field in December.  Northern bobwhite spend the majority of their time concealed in
vegetation on the ground and seldom fly.

i. Other Flocking

Other flocking birds have the potential to pose a serious threat to aviation.  This is due to their habit of
forming large flocks during migration and feeding.  Common other flocking birds on airports are
American robins and barn swallows.  These birds can be attracted to airports by food sources (insects)
and roosting/nesting areas. Reducing these prey species and removing roosting/nesting sites can reduce
the presence of other flocking birds.

The most common other flocking bird observed on the airport was the American Robin.  These birds eat
worms and other invertebrates in the soil and were frequently observed on the airport in large flocks.
Other flocking birds were observed in the greatest numbers in February and March (Figure 30).  It was
during these months that large flocks of American robins were observed on the airport.

Figure 30.  Numbers of birds and observations of other flockingbirds during each month of onsite surveys at Fort Smith Regional
Airport from October 2010 to September 2011.

Other flocking birds were observed in the greatest numbers at Site 1 (Figure 31). This site had a large
open vegetated area that provided a potential foraging location for these birds.
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Figure 31.  Numbers of birds and observations for other flocking birds at each onsite survey point at Fort Smith Regional Airport from
October 2010 to September 2011.

The majority of other flocking birds were observed feeding on the airport (Feeding 32).  The presence of
a food source on the airport has the potential to bring in large flocks of these birds. When these birds are
present on the airport they should be aggressively harassed out of the area. When other flocking birds
were observed in flight they were recorded at an average estimated altitude of 31 ft (Max = 75, Min = 5).

Figure 32.  Numbers of birds and observations for other flocking birds in each observed behavior category at Fort Smith Regional
Airport from October 2010 to September 2011.

j. Small Perching

Small perching birds are the least hazardous guild of birds at an airport for several reasons.  They are the
smallest birds and are therefore likely to have the lowest impact forces on an aircraft during a bird strike.
However, engine ingestions and other collisions with these birds still have the potential to damage
aircraft. Small perching may become a hazard at airports during the migratory season.  These birds have
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the potential to form flocks that can result in multiple wildlife strikes, increasing the risk of damage
during a collision.

Many small perching birds also favor woodland habitat and are less abundant in an airport environment.
Some small perching birds like the savannah sparrow do prefer open grasslands and are commonly found
on airports. This species was the most common small perching bird at the airport (Table 2).

Small perching birds were observed in the greatest numbers in May (Figure 33). Many of these species
are starting to nest in this region during this time of the year and are likely to be most active. Small
perching bird counts were lowest during the winter months (Figure 33).  This is the time of year when
many of these birds have left the area migrated to more southern latitudes.

Figure 33.  Numbers of birds and observations of other small perching birds during each month of onsite surveys at Fort Smith
Regional Airport from October 2010 to September 2011.

Small perching birds were most often observed at Site 3, located at the two barrow pits on the airport
(Figure 34).  This location had the most potential habitat for these species because of the tall, diverse
vegetation in this area. There are many different areas where these birds can perch on vegetation and
forage in the high plants.

Figure 34.  Numbers of birds and observations for small perching birds at each onsite survey point at Fort Smith Regional Airport
from October 2010 to September 2011.
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Perched on vegetation was the most common behavior observed on the airport (Figure 35).  As their
guild name suggests, small perching birds spend extended amounts of time perched on structures and
vegetation.  They will frequently feed from these perches and will also use these locations for cover.
Small perching birds were recorded at an average estimated flight altitude of 39 ft (Max = 100, Min = 5).

Figure 35.  Numbers of birds and observations for small perching birds in each observed behavior category at Fort Smith Regional
Airport from October 2010 to September 2011.

B. Offsite Avian Surveys

1. Behavior

Perched on vegetation was the most frequently observed behavior at offsite locations (Figure 36). Flying
overhead was the second most commonly observed behavior (Figure 36).  Flying overhead can be a very
hazardous behavior at areas around the airport. There is a greater chance of these animals moving in the
path of operating aircraft.  Birds in flight may be a result of daily movements from one habitat to another.
Birds may also be flying due to seasonal migrations.  During the migratory season birds are more likely
to be moving in flocks and at higher altitudes, increasing the risk of a damaging strike.

Figure 36.  Numbers of birds and observations for all birds in each observed behavior category at offsite locations from October
2010 to September 2011.
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Bird behavior also varied by time of day (Figure 37). Flying overhead was the most common behavior at
dawn and mid-morning. Birds typically do a large portion of their feeding in the early parts of the day
(Holmes et al 1978).  These movements could be a result of these birds moving to foraging areas to feed
for the morning. Birds were most commonly observed loafing on the water and perched on vegetation in
the afternoon and dusk, respectively (Figure 37).

Figure 37Offsite bird behavior over a period of one year.

Due to the danger posed by birds in flight at offsite locations, the numbers of birds recorded exhibiting
this behavior was compared by month (Figure 38). The numbers of birds in flight peaked during the
month of November (Figure 38). This dramatic increase in the amount of birds observed in flight is
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likely due to seasonal migrations.  The numbers of observations is relatively similar between months
indicating that birds are also moving in larger groups during the month of November (Figure 38).
Airport operators should be vigilant for large flocks of birds flying near the airport during the fall
months.

Figure 38. Numbers of observations and birds observed in flight during each month of offsite surveys from October 2010 to September
2011.

Birds in flight were observed in the greatest numbers at the Fort Smith Landfill (Figure 39). Birds at this
site were most commonly turkey vultures and ring-billed gulls circling over the working face of the
landfill.  These birds are a potentially serious threat to aircraft moving in the vicinity of the airport. Both
of these species can circle at very high elevations above the landfill and can move into the path of
aircraft.

Figure 39.  Numbers of observations and birds observed in flight at each offsite survey point from October 2010 to September 2011.
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2. Habitat Use

The greatest counts of birds were observed at offsite survey point 2, located at Hollis Lake (Figure 40).
The most common wildlife activity at this site was large groups of waterfowl foraging and loafing on the
water. Groups of mourning doves and blackbirds were also found in the agricultural fields surrounding
this site.

Figure 40.  Numbers of birds and observations recorded at all offsite locations from October 2010 to September 2011.

Birds at offsite locations were observed in the greatest numbers in edge habitat (Figure 41). An edge is
represented by an area where two habitat types come together, like a tree line at the border of an
agricultural field. Wildlife species often use edges for ease of mobility, simultaneous access to multiple
habitat types, and greater food resources.  This is supported by higher predation rates at these locations
(Askins et al 1990 and Hagan and Johnston 1992).

Figure 41.  Numbers of birds and observations for all birds recorded in each habitat type at offsite locations from October 2010 to
September 2011.
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3. Seasonal Activity

The greatest counts of birds were recorded during the month of November (Figure 42). There was
another peak of bird presence in February (Figure 42).  Both of these increases in activity may be due to
seasonal migrations (Newton and Dale 1996). There is a higher likelihood of large flocks of birds,
particularly waterfowl, flying in the vicinity of the airport during the fall and winter months.

Figure 42. Numbers of birds and observations of all birds recorded during each month of offsite surveys from October 2010 to
September 2011.

4. Daily Activity

Bird counts were greatest at dawn and decreased through mid-morning and the afternoon (Figure 43).
Bird counts then increased again at dusk (Figure 43).  This trend was similar to the onsite observations
and is typical of bird behavior. Bird activity is generally highest at dawn, as many birds forage and/or
move to foraging habitats (Aschoff 1966). This activity generally decreases during the middle of the day
when many birds seek shelter from the elements (Aschoff 1966, Wolf and Walsberg 1996).  Bird activity
also typically increases at dusk as birds move to find roosting locations and potentially feed again before
nightfall (Aschoff 1966, Wolf and Walsberg 1996).
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Figure 43.  Numbers of birds and observations for all birds recorded by time of day at offsite locations from October 2010 to
September 2011.

5. Guild/Species Presence

A total of 100 species and 27,832 individual birds were observed during offsite surveys (Table 4). The
most abundant species observed during offsite surveys was the red-winged blackbird (3,064), excluding a
large flock of mixed blackbird species (5,000) (Table 4).

Blackbirds were the most commonly observed guild with 47% of observations (Figure 44). The bulk of
these observations came from large flocks in the fall.  Waterfowl was the second most commonly
observed guild with 27% of observations.

Figure 44. Percentages of each guild observed during offsite surveys for Fort Smith Regional Airport from October 2010 to September
2011.
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a. Waterfowl

Waterfowl are the most hazardous bird guild at offsite locations because of their large body size and
tendency to move in large flocks. Waterfowl at offsite locations have the potential to cause collisions
with aircraft when flying in the area.  Local movements of waterfowl from one location to another can
bring birds over the airport and/or into the flight paths of aircraft.  Waterfowl were present in the greatest
numbers during the month of February (Figure 45). An increase in these numbers during the winter is
likely due to seasonal migrations (Newton and Dale 1996).  Airport operators should be vigilant for large
flocks of these birds during the winter months.

Figure 45.  Numbers of birds and observations for waterfowl recorded during offsite surveys from October 2010 to September 2011.

Waterfowl were present in the greatest numbers at Site 1 (Figure 46). Site 1 is located at Hollis Lake to
the north of the airport.  This oxbow lake is an ideal habitat for waterfowl.  It has large areas of still, open
water as well as edge habitats of emergent vegetation where these birds can forage.  Studies have shown
that during times when rainfall is sufficient to ensure standing water in these oxbow lakes, many duck
species are more likely to use these habitats than those located in the river channel (Larson 1990).
Oxbow lakes have more emergent vegetation and also greater food resources (Larson 1990).

One benefit of this location for the airport is that it is used as a location for duck hunting. Hunting
activity can reduce the amount of birds on this lake and keep them from becoming overpopulated.  Hollis
Lake is also located at the edge of the 5-mile radius around the airport.  This distance also increases
safety, as aircraft flying over it will have reached much higher altitudes.
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Figure 46.  Numbers of birds and observations for waterfowl recorded at each offsite location from October 2010 to September 2011.

Canada geese were frequently observed during offsite surveys and are the most threatening species at
these sites. When this species was compared individually, a different trend was observed in site
preference of this waterfowl species (Figure 47). Canada geese were present in much greater numbers at
Site 5, Carroll Ann Park (Figure 47).  This site has a large area of open water surrounded by fields of
low-mowed grass.  This habitat is ideal for Canada geese for several reasons.  They prefer areas of short
grass where it is easier to access the shoots while foraging (Conover and Chasko 1985).  Short vegetation
also allows the birds to observe approaching predators and access open water easily (Conover and
Chasko 1985).

Figure 47.  Numbers of birds and observations for Canada geese recorded at each offsite location from October 2010 to September
2011.

When waterfowl were present at offsite survey points their most common behavior was loafing on the
water (Figure 48).  Waterfowl frequently spend extended periods of time on the water because they are
protected from mammalian predators. This behavior is not threatening to aircraft flying over these sites.
However, waterfowl moving to and from these sites before they begin to rest/feed on the ground can
bring them into the path of operating aircraft. When waterfowl were observed in flight they were
recorded at an average estimated altitude of 117 ft (Max = 250, Min = 30).
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Figure 48.  Numbers of birds and observations of waterfowl in each recorded behavior category at offsite survey points
from October 2010 to September 2011.

Due to the close location of Carroll Ann Park and the increased numbers of Canada geese at this site, this
area appears to be the greater waterfowl hazard for areas off of the airport. Airport staff should work
with the City of Fort Smith to attempt to reduce the amount of Canada geese at Carroll Ann Park.

They can be discouraged from using a given area in many different ways:  harassment, lethal control, egg
addling/nest destruction, and habitat modification.  These methods are often most effective when used in
conjunction with each other.  Habitat modification is also one of the most effective long-term solutions to
discouraging the presence of problem wildlife (Smith and Craven 1999).  By making these areas less
attractive to Canada geese, the birds will be less likely to use them. Allowing vegetation to grow to a
greater height around the perimeter of a body of water is another way to accomplish this goal (Smith and
Craven 1999).

b. Gulls

Gulls are the second most hazardous species to aviation behind waterfowl.  They pose a similar threat
because of their large body size and tendency to form large flocks during their migration.  Like
waterfowl, gulls are also typically associated with aquatic habitat. Ring-billed gulls were the most
common gull observed during offsite surveys (Table 4). Counts of gulls peaked during the month of
January (Figure 49). Population increases during these months are common due to the migratory season.
These birds have migrated south from more northern latitudes to escape extreme temperatures and food
shortages (Newton and Dale 1996). Airport operators should be vigilant for increases in gull presence
near the airport during the winter months as these birds move into the area.
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Figure 49.  Numbers of birds and observations of gulls during each month of offsite surveys from October 2010 to September 2011.

Gulls were present in the greatest numbers at Sites 2 (J. W. Trimble Lock and Dam) and the Fort Smith
Landfill (Figure 50).  Gulls are attracted to J. W. Trimble Lock and Dam by the small fish and aquatic
invertebrates that serve as a food source.  Gulls can also loaf on the open water which provides protection
from terrestrial predators.  Gulls are attracted to landfills because of the abundant potential food source.
Birds at these sites pose a potentially serious threat to aviation because they often circle the landfill in a
large flock.  Birds engaged in this behavior can reach heights sufficient to collide with aircraft.

Figure 50.  Numbers of birds and observations for gulls at all offsite locations from October 2010 to September 2011.

Gull behaviors were fairly evenly distributed between Loafing on the Ground, Loafing on the Water, and
Flying Overhead (Figure 51). Flying overhead is the most immediately threatening behavior towards
aircraft, however birds moving to and from the habitats where they have been at ground level has the
potential to be equally hazardous. When gulls were observed in flight they were recorded at an average
estimated altitude of 48 ft (Max = 100, Min = 30).
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Figure 51. Numbers of birds and observations of gulls in each recorded behavior category at offsite survey points from October 2010
to September 2011.

Gulls were most frequently associated with open water habitat (Figure 52). This is common of these
birds as they spend extended periods of time loafing on the water or at the water’s edge.  They also
frequently forage in this habitat.

Figure 52.  Numbers of birds and observations for gulls in each observed habitat type from October 2010 to September 2011.

Gulls appear to be a greater hazard at the Fort Smith Landfill than at Hollis Lake, even though they are
not present in as great as numbers. The landfill is located approximately 2 miles closer to the airport.
The landfill is also a much stronger attractant for this guild of birds.  The constant availability of food at
the landfill will continue to attract large amounts of gulls, regardless of environmental factors like
rainfall.

It is important for the landfill to develop an aggressive management program to disperse these birds away
from the landfill when they are present.  Currently, the landfill employs propane cannons that are
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randomly detonated throughout the day.  This strategy can quickly become ineffective as the gulls learn
to ignore the noise from the cannons.  Using various pyrotechnics that are reinforced with lethal control
can be a much more effective way to reduce gull presence at this site.

c. Blackbirds

Blackbirds are a potential hazard to aviation because of their tendency to form and migrate in large
flocks. These flocks increase the potential for multiple strikes in a collision, and have the potential to do
serious damage to aircraft.  European starlings, a blackbird species, are responsible for the most wildlife-
strike related fatalities.  Blackbirds were present in the greatest numbers during the month of November
(Figure 53).  This species was the most abundant blackbird observed during offsite surveys (Table 4).
Blackbirds migrate during this time of the year and are typically grouped in the largest flocks.  Airport
operators should be vigilant for these large masses of blackbirds during this season.

Figure 53. Numbers of birds and observations for blackbirds during each month of offsite surveys from October 2010 to September
2011.

Blackbirds were present in the greatest numbers at Site 2 (J.W. Trimble Lock and Dam) and the Fort
Smith Landfill (Figure 54).  Large flocks of blackbirds were attracted to the lock and dam area by the
food source in the agricultural fields and the roosting sites in the trees at this site. Blackbirds were
attracted to the landfill by the large source of available food sources.

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

# Obs

# Birds



52
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

Figure 54.  Numbers of birds and observations for blackbirds at all offsite survey points from October 2010 to September 2011.

Blackbirds were most frequently observed perched on vegetation and flying overhead (Figure 55).
Flying birds at offsite locations are the most potentially hazardous because of the greater potential for an
aircraft collision at that time. When blackbirds were observed in flight they were recorded at an average
estimated flight altitude of 73 ft (Max = 200, Min = 20). Blackbirds were observed perched in large
numbers in the evenings because the birds were grouping together to roost for the night.

Figure 55.  Numbers of birds and observations of blackbirds in each recorded behavior category from October 2010 to September
2011.

Blackbirds pose a greater danger at the Fort Smith Landfill because of its closer proximity to the airport.
The landfill also provides a greater attractant (food source) in the same manner as gulls.  If the landfill is
able to improve its management strategies for gulls, these actions can also be applied to large blackbird
flocks that are present at the airport.
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d. Raptors

Raptors have the potential to be a significant threat to aviation at offsite locations.  They have large dense
bodies that can create severe damage during a strike.  Raptors also frequently soar at high altitudes for
extended periods of time to search for food, which increases the chances of colliding with aircraft.
However, raptors are more often found individually and do not form large flocks as often as other guilds.
Turkey vultures will also group together and circle over an animal carcass or other food source.

Raptors were present throughout the survey period (Figure 56).  They were observed in the greatest
numbers during the month of January (Figure 56).  Many raptors are resident birds and will remain in an
area throughout the year without migrating.  The numbers of observations closely track the numbers of
birds in each month, indicating that the majority of raptors were observed singly (Figure 56).

Figure 56.  Numbers of birds and observations for raptors during each month of offsite observations from October 2010 to September
2011.

Raptors were observed in the greatest numbers at the Fort Smith Landfill (Figure 57).  These birds were
almost exclusively turkey vultures.  Turkey vultures are attracted to landfills by the abundance of
available food.  Vultures circling over a landfill can reach very high altitudes that can bring them into the
path of operating aircraft.
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Figure 57.  Numbers of birds and observations for raptors at each offsite survey point from October 2010 to September 2011.

Raptors were most frequently observed flying overhead at offsite locations (Figure 58). Again, the
majority of these birds were observed flying overhead at the Fort Smith Landfill. Raptors in flight were
observed at an average estimated altitude of 265 ft (Max = 1,000, Min = 30).  Altitudes of 1,000 ft can
interfere with aircraft flying over offsite locations near the airport. And also like the gulls and blackbirds,
increased wildlife harassment at this location also has the potential to prevent the congregation of large
flocks of vultures.

Figure 58. Numbers of birds and observations for raptors in each recorded behavior category from October 2010 to September 2011.

e. Columbids

Columbids present a similar hazard as blackbirds because they often form large flocks to migrate, which
increases the potential for multiple strikes in a single collision. Mourning doves are a member of this
guild and are considered to be the most abundant game bird in North America (Robbins et al 2001).
Columbids were present throughout the year with counts peaking in February (Figure 59).

0
10
20
30
40
50
60
70
80
90

1 2 3 5 6 7 8 9 12 LF
Point-count Location

# Obs

# Birds

0

20

40

60

80

100

120

140

Loafing on
Ground

Feeding Perched on
Structure

Perched on
Vegetation

Flying
Overhead

Aerial
Hunting

# Obs

# Birds



55
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

Figure 59.  Numbers of birds and observations of columbids during each month of offsite surveys from October 2010 to September
2011.

Columbids were present in the greatest numbers at Site 8, The Links Apartment Complex (Figure 60).
Mourning doves and rock pigeons frequently perched/nested on the apartment buildings and surrounding
landscaping.  Several overgrown fields surrounded this site which also provided a potential food source
for these birds. Columbids feed on large seeds produced by many grass species and will roost in dense
trees.

Figure 60. Numbers of birds and observations for columbids at each offsite survey point from October 2010 to September 2011.

When columbids were present at offsite survey points their most common behavior was perched on
structure (Figure 61). Columbids spend extended periods of their time perched on structures and
vegetation to conserve energy.  These elevated positions also offer cover and protection from many
predators. Columbids in flight were recorded at an average estimated altitude of 48 ft (Max = 75, Min =
30).
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Figure 61. Numbers of birds and observations for columbids in each recorded behavior category from October 2010 to September
2011.

f. Wading and Shorebirds

Wading and shorebirds have the potential to be serious threats at offsite locations.  Many species of this
guild have very large bodies that can severely damage a plane during a collision.  The most common
species of this guild at offsite locations was the American white pelican (169) (Table 4).  These birds are
very large members of this guild, weighing up to 20 lbs (Robbins et al 2001). A collision with one of
these birds can be catastrophic for an aircraft. Wading and shorebird counts peaked in February which
may be a result of this seasonal movement (Figure 62).

Figure 62. Numbers of birds and observations of wading and shorebirds during each month of offsite surveys from October 2010 to
September 2011.

Wading and shorebirds were present in the greatest numbers at Site1 (Hollis Lake) (Figure 63).  All of
the observations of American white pelicans took place at this site.  These birds were observed loafing on
the water and were likely stopping at this site to feed and rest during their seasonal migrations. Luckily,
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they are not present at this site throughout the year, which lowers the danger posed by this species. Other
common observations at this site were great blue herons and great egrets that were perched on vegetation
or feeding in shallow areas of water.

Figure 63.  Numbers of birds and observations for wading and shorebirds at each offsite survey point from October 2010 to September
2011.

Loafing on the ground was the most commonly recorded behaviors of wading and shorebirds (Figure
64).  Many of these birds were observed resting at the edge of bodies of water at these sites. This is a
common behavior of this guild as they spend more time on the ground and do not typically perch on
vegetation.  They also forage on the ground/water for fish, reptiles/amphibians, and invertebrates.
Wading and shorebirds in flight were recorded at an average estimated altitude of 73 ft (Max = 200,
Min = 10).

Figure 64. Numbers of birds and observations for wading and shorebirds in each recorded behavior category from October 2010 to
September 2011.
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Corvids have the potential to be a threat at offsite locations because of their medium body size that can
cause damage in a collision.  However, as their distance from the airport increases, this danger is reduced.
They typically have low flight altitudes and do not typically form large flocks, unless they are at an
abundant food source.  Corvids were present throughout the assessment period with the greatest counts
during May (Figure 65).

Figure 65.  Numbers of birds and observations of corvids during each month of offsite surveys from October 2010 to September 2011.

Corvids were present in the greatest numbers at the Fort Smith Landfill (Figure 66). American crows
were the primary corvid species observed at this site.  The presence of crows at a landfill is common.
These birds are attracted to the landfill because of the abundance of available food that requires little
energy to acquire.

Figure 66.  Numbers of birds and observations for corvids at each offsite survey point from October 2010 to September 2011.

Corvids were most commonly observed perching on vegetation at offsite locations (Figure 67). Corvids
spend a large portion of their time perched in trees because of the shade and protection from predators
that they offer. When corvids were observed in flight they were recorded at an average estimated altitude
of 129 ft (Max = 400, Min = 30).
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Figure 67. Numbers of birds and observations for corvids in each recorded behavior category from October 2010 to September
2011.

h. Gallinaceous Birds

Gallinaceous birds are heavy bodied birds that spend a large portion of their time on the ground.  They
are typically not strong fliers.  The danger posed by these birds is greatly reduced with increases distance
from the airport.  They do not fly at high altitudes so there is a low probability that they will collide with
aircraft.  However, close to the airport, collisions with these species can be extremely dangerous because
of their large bodies.  Wild turkeys and northern bobwhite quail were the two species of this guild
identified during the assessment.

One group of four wild turkeys was observed at Hollis Lake (Site 1).  These birds were loafing on the
around the perimeter of an agricultural field.

i. Other Flocking Birds

Other flocking birds pose a hazard at offsite locations because of their tendency to form large flocks.
Common members of this guild include the American robin, horned lark, and barn swallow.  The most
frequently observed species during this assessment was the American robin (2,965) (Table 4).

Other flocking birds were present in the greatest numbers during the month of October (Figure 68).
Members of this guild often form large flocks during the fall and winter months while they are migrating
south to warmer climates with more abundant food sources (Robbins et al 2001). Several large flocks of
American robins were observed during October. Airport operators should be vigilant for these large
flocks during the fall, as they can move into the area on/around the airport.

0
20
40
60
80

100
120
140
160
180
200

Loafing on Ground Perched on
Structure

Perched on
Vegetation

Flying Overhead

# Obs

# Birds



60
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

Figure 68.  Numbers of birds and observations of other flocking birds during each month of offsite surveys from October 2010 to September
2011.

Other flocking birds were observed in the greatest numbers at Site 7, the Ben Geren Park and Golf
Course (Figure 69). Large flocks of American robins were frequently observed at this site.  They are
likely attracted to this site by the large areas of maintained grass where they easily forage for
invertebrates in the soil.  This park also has large wooded areas that can serve as roosting sites.

Figure 69.  Numbers of birds and observations for other flocking birds at each offsite survey point from October 2010 to September 2011.

Other flocking birds were most commonly observed perched on vegetation and loafing on the ground
(Figure 70).  Members of this guild like the American robin frequently forage on the ground and perch in
vegetation to rest and seek cover between foraging attempts. Other flocking birds were observed flying
overhead at an estimated altitude of 34 ft (Max = 75, Min = 10).
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Figure 70. Numbers of birds and observations for other flocking birds in each recorded behavior category from October 2010 to
September 2011.

C. Large and Small Mammal Surveys

1. Large Mammal Surveys

A total of five species and 17 individual large mammals were observed during spotlight surveys (Table
3). The eastern cottontail rabbit was the most commonly observed species with 11 individuals recorded.
These animals are not a direct threat to aircraft, however, they can be an indirect hazard.  Rabbits are a
prey species that can attract larger predators like raptors and coyotes.  Red-tailed hawks were frequently
observed on the airport and will prey on eastern cottontails.

One coyote was also observed in the southeastern area of the airfield. This region of the airport had a
higher occurrence of mammal sightings than in other areas of the airfield.

Coyotes will also pursue rabbits and other mammals of this size as a food source.  Coyotes are large
enough to damage aircraft during a collision, particularly the landing gear. No deer were observed during
spotlight surveys.

2. Small Mammal Surveys

The two small mammal trapping grids were placed on the airport near the borrow pits and in the
southeastern region of the airport (Figure 71). These grids were placed in these locations to evaluate two
different habitat types for small mammal populations.  Grid 1 is representative of much of the airport
property with a uniform composition of grasses that is kept within FAA height regulations.  Grid 2 is
located in an area with more moisture and taller, mixed vegetation.
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Figure 71.  Small mammal trapping grids at Fort Smith Regional Airport.

A total of 2 species and 8 individual small mammals were captured during small mammal surveys (Table
5). A greater number of small mammals were captured at Grid 2 (Table 5).  These results were expected
because the taller vegetation provides more cover and potential food sources for these animals (Dickman
and Doncaster 1987). Studies have shown that small mammals are more abundant in areas with taller
vegetation (Dickman and Doncaster 1987). As the drainage in this area is improved and the ground dries
out, it will be easier to manage the vegetation. Lowering the height of vegetation is likely to reduce the
small mammal population.

D. Vegetation

1. Grass Heights

Grass height in airport habitats can often influence the amount of bird activity in these areas.  Vegetation
provides a food source for many bird species.  Short grasses may attract geese to an area, while longer
grasses may produce more seeds that attract other birds.  The overall average grass height at the Fort
Smith Regional Airport during the course of one year was 16.2 cm (6.4 inches). Survey site 1 had the
highest average grass height (24.8 cm.), followed by sites 3 and 5 (22.9 and 21.7 centimeters,
respectively) (Figure 72).
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Figure 72 Average grass heights in centimeters at each survey location over a one year period.

As part of the assessment we compared certain bird behaviors (loafing, feeding and aerial hunting) that
may be correlated to specific onsite grass heights. Loafing behavior was clearly more frequent at lower
grass heights with flocking behavior also being evident at lower grass heights (Figure 73). Birds were
rarely seen loafing in grass heights taller than 20 cm (7.9 inches).

Figure 73 Loafing activity compared with grass height in inches on the FSM  airfield.

Of the 2,509 total birds observed feeding on the airfield, 96% (2,409) were observed feeding in grass
heights of less than 10 cm. (3.9 inches) (Figure 74). The large difference between the number of
observations and the number of individual birds counted in this height range that were feeding indicated
that large flocks were present. Similar to loafing activity (Figure 73) feeding activity is clearly higher in
lower grass heights.
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Figure 74 Feeding activity compared to grass height at the FSM airfield.

When comparing onsite aerial hunting activity and grass heights there was clearly more activity in the
11-20 cm range (Figure 75). Less aerial hunting activity was observed in the 0-10 cm range as it is likely
there were less small mammals due to a lack of vegetative cover. There was no activity at higher grass
heights likely due to it being difficult for aerial hunters to spot their prey.

Figure 75 Aerial hunting activity compared with grass heights at the FSM airfield.

2. Vegetation Surveys

For the purpose of the assessment for all sites in which bird surveys were conducted, the species
dominance and potential wildlife attraction was evaluated. A list of all species found both on and offsite
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with a description of each including information on attractiveness to wildlife can be found in Attachment
A.

a. Onsite Vegetation Surveys

The majority of the vegetation on the Fort Smith Regional Airport was maintained well and at a height
within FAA recommendations. There are a few areas on the airfield that have some overgrowth including
a few low lying ditch areas. These areas make vegetation management difficult.

Survey Site 1

This site consisted of mostly maintained turf with some taller forbs.  The dominant turf species is
Bermuda grass Cynodon dactylon.  Other species present at this site include white wild indigo Baptisia
alba, cheatgrass Bromus tectorum, plains tickseed Coreopsis tinctoria, Chinese bush clover Lespedeza
cuneata, wild blackberry Rubus spp. Carolina nightshade Solanum carolinense and curly dock Rumex
crispus. With the exception of wild blackberry, whose fruits are eaten by a variety of wildlife, the
vegetative composition at this site was not considered overly attractive to wildlife at the time of the
assessment.

Survey Site 2

This site consisted of mostly maintained vegetation similar in composition to survey site 1. This area
does have some spots that retain water. Species found at this site in addition to those found at site 1
included milkweed Asclepias spp., buttonbush Cephalanthus occidentalis, false gaura Oenothera
glaucifolia, water grass Paspalum spp., plantain Plantago spp. and bristle grass Setaria spp. With species
such as buttonbush and bristle grass, this site can be considered to be slightly more attractive than the
previous survey site, however, if maintained is not considered to be overly attractive.

Survey Site 3

This survey point is located between two borrow pits which have open water habitat and brushy
vegetation along the shore.  The dominant turf at this location was Bermuda grass. The taller turf at this
location was dominated by a variety weedy species such as yarrow, pigweed Amaranthus spp., western
ragweed Ambrosia psilostachya, horseweed Conyza canadensis, doveweed Croton spp., strawcolored
flatsedge Cyperus strigosus, crabgrass Digitaria ischaemum, plantain, and curly dock. The shorelines
were dominated by brushy tree, shrub, vine and weed species including johnsongrass Sorghum
halapense, peppervine Amelopsis arborea, trumpet vine Campsis radicans, buttonbush, persimmon
Diospyros virginiana, Japanese honeysuckle Lonicera japonica, smartweed Polygonum spp., wild
blackberry, winged elm Ulmus alata and ovate false fiddleleaf Hydrolea ovate. This area was diverse in
vegetative composition and many of the species can be considered to be attractive to wildlife such as
blackberry, doveweed, peppervine, trumpet vine, buttonbush, persimmon, honeysuckle, and winged elm
all provide cover, food and browse for a variety of wildlife species.

Survey Site 4

This site is mostly dominated by maintained grass, however, it did contain some areas with taller
vegetation that included species such as buttonbush, lespedeza, wild blackberry and foxtail. These
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species all provide food and cover for wildlife. Mowing and maintaining areas containing these species
will make this site less attractive to wildlife.

Survey Sites 5 & 6

These two survey sites have a mixture of maintained grass and ditches or low lying areas that had some
overgrowth. The vegetative composition was similar to that of survey site 4.

Survey Site 7

This site at the time of the survey was disturbed due to construction in the area. Sparse vegetation with
weed species such as plains tickseed, crabgrass, sneezeweed and plantain was present along with white
clover Trifolium repens. It is likely that the clover was planted as part of the construction process
however; legume species such as clover are a preferred food source for a variety of wildlife and can be
considered a major attractant. It is important for airport staff to monitor construction activities and ensure
that seed mixes do not contain clover and the species should be removed from the airfield whenever
possible.

Survey Site 8

This site consisted of mostly maintained grass with some broadleaved weeds present such as western
ragweed, showy partridge pea Chamaecrista fasciculata, prostrate sandmat Chamaesyce prostrata, plains
tickseed, flatsedge, crabgrass and sneezeweed. If maintained at a height to prevent the weeds from going
to seed, the vegetation at this site is not considered  attractive to wildlife.

Survey Site 9

This site has similar composition to that of the last site (site 8) with the addition of a few species:
Virginia buttonweed Diodia virginiana, persimmon, Maryland senna Senna marilandica, Carolina
nightshade and buffalo clover. Virginian buttonweed, persimmon and buffalo clover all provide for a
food source with buffalo clover being the most attractive species at this site. Species in the Trifolium
genus (clovers) are an excellent food source for a variety of wildlife.

Survey Site 10

This survey site consists of maintained grass and an overgrown drainage ditch.  Turf and weed
composition was similar to that of other sites, however, this site also has some cattails Typha spp.
present. Cattails are vigorous spreading emergent plants that can quickly create dense stands and ideal
cover habitat for a variety of wildlife species.

b. Offsite Vegetation

Survey Site 3: Hollis Lake

The vegetation at this oxbow lake is diverse with several tree, shrub, vine, forb and grass species present.
Dominant tree and shrub species at this survey point are silver maple Acer saccharinum, green ash



67
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

Fraxinus pennsylvanica, osage orange Maclura pomifera, black willow Salix nigra and buttonbush. All
of these species provide cover and some also provide a food source for a variety of bird species. Forbs at
this site included pigweed, ragweed, swamp rosemallow Hibiscus moscheutos, smartweed, poison ivy
Toxicodendron radicans, grape Vitis spp. and cattails. Species such as grape, poison ivy and cattails
provide cover and food for a variety of wildlife. Grass species present included barnyard grass
Echinichola crus-galli, water grass, Johnson grass and southern wildrice Zizaniopsis miliacea. The
caryopses of southern wildrice are a favorite food of waterfowl.

Survey Site 2: James W. Trimble Lock and Dam

Dominant tree/shrub species at this site are black willow and sandbar willow Salix exidua. Both of these
species provide thick cover and are fed upon by a variety of wildlife. Other species present at this site
included ragweed, trumpet vine, flatsedge, lespedeza, switch grass Panicum virgatum, grape and
cocklebur Xanthium strumarium.

Survey Site 3: Massard Creek

Dominant tree and shrub species at this site included hackberry Celtis spp., late honeysuckle Lonicera
maackii and post oak Quercus stellata. Forb species present at this site included ragweed, doveweed,
water willow Justicia americana, lespedeza, wild blackberry, greenbriar and poison ivy. Grasses present
at the site included downy brome, Bermuda grass, broadleaf uniloa Chasmanthium latifolium, and
Canada wild rye Elymus canadensis.

Survey Site 5: Carol Ann Park

The vegetation at this site is very diverse with maintained grass, open water and woodlands. Dominant
tree and shrub species include red maple Acer rubrum, silktree Albizia julibrissin, river birch Betula
nigra, black hickory Carya texana, hackberry, redbud Cercis canadensis, green ash, Japanese
honeysuckle, white oak Quercus alba, bald cyprus Taxodium distichum and winged elm. Taller species
present along the shoreline included water willow, water primrose Ludwigia peploides, water grass,
Virginia creeper Parthenocissus quinquefolia, and wild blackberry. The park also has low manicured turf
that in some places approaches the shoreline and was dominated by Bermuda grass with some
broadleaved weeds including crabgrass and ragweed. Low maintained turf along shorelines is ideal
habitat for Canada geese.

Survey Site 6: Fort Smith Dog Park

This site was also diverse in vegetative composition. Dominant tree and shrub species at this site are
white ash Fraxinus americana, eastern red cedar Juniperous virginiana, Japanese honeysuckle, red
mulberry Morus rubra, southern red oak Quercus falcata, black willow, winged elm and American elm
Ulmus americana. Species present adjacent to water at this site are rush Juncus spp., sedge Carex spp.,
bulrush Scirpus spp., water grass, spikerush Eleocharis spp. and poison ivy. Turf at this location was
again dominated by Bermuda grass. The vegetation at this site is ideal for waterfowl and provides both
cover and a food source however; dog activity at the park may lessen the attractiveness.

Survey Site 7: Ben Geren Park
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This park contains a variety of habitat including woodlands and an 18 hole golf course with manicured
grounds and water features. Tree and shrub species at this site are persimmon, eastern red cedar, loblolly
pine Pinus taeda, smooth sumac Rhus glabra and black willow. Common weed species consist of
pigweed, western ragweed, plantain, wild blackberry and curly dock. Dominant grasses at this site were
Bermuda grass in maintained areas and Johnsongrass and little bluestem in areas that were not mowed.

Survey Site 8: The Links Apartments Golf Course

Aside from maintained Bermuda grass this site was dominated by a few tree species. Tree species
dominating this location include: red maple Acer rubrum, southern magnolia Magnolia grandiflora,
loblolly pine, sycamore Platanus occidentalis and cottonwood Populus deltoides.

Survey Site 9: Roadside Pond

Dominant tree and shrub species at this site at the time of the assessment included northern catalpa
Catalpa speciosa, buttonbush, persimmon, winged sumac, black willow and American elm. Common
weeds included yarrow, western ragweed and wild blackberry. Grass species at this site included
broomsedge Andropogon virginicus, little bluestem and southern wild rice.

Survey Site 12: Hardscrabble Country Club

This survey location was primarily wooded with tree and shrub species including red maple, silver maple,
black hickory, flowering dogwood Cornus florida, yaupon Ilex vomitoria, Eastern red cedar, tuliptree
Liriodendron tulipifera, cottonwood, white oak, southern red oak and Shumard’s oak Quercus shumardii.

Fort Smith Landfill

Vegetation inside the landfill is sparse and consists of mostly weedy early successional species such as
western ragweed, plains tickseed, doveweed, plantain, curly dock and Johnsongrass. Trees surrounding
the landfill include persimmon, eastern red cedar and post oak. Wetter areas on the property contained
black willow and cattail.

E. Perimeter Fence

The current airport fence is adequate to deter mammals from entering airport property.   Airport staff
members are very diligent in patrolling the perimeter fence for gaps and repairing them when they were
observed. One area of the fence has gaps between the fence and the ground that are high enough to
permit the access of coyotes and other mammals of similar/lesser size. These gaps appear to be washed
out by precipitation. This section of the fence is located at the southeastern portion of the perimeter fence
(Fig. 75). Entry points may influence increased occurrences of mammals in this area of the airport.

However, airport staff members also conduct consistent coyote trapping along this section of the fence.
This control effort compensates for the gaps in the fence in this area of this airport. The perimeter fence
of the airport can be improved by adding a chain link skirt that is buried at a 45 degree angle out from the
bottom of the airport.  This structure is recommended by the FAA and is highly effective at preventing
dig outs by wildlife.
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Figure 75 Washouts under the perimeter fence at Fort Smith Regional Airport.

F. Onsite and Offsite Attractants

1. Onsite Attractants

a. Food

The main food sources on the airport are small mammals, insects, and seeds produced by vegetation.
There are no areas where garbage is left uncovered that can attract wildlife.  The primary feeding activity
that was observed on the airport was large flocks of blackbirds feeding in tight groups on the airport turf.
These birds are attracted by an invertebrate food source in the airport turf.  Application of a pesticide to
the airfield area has the potential to reduce the population of this food source and prevent large flocks of
blackbirds feeding on the airport. Also commonly observed on the field are doves, which primarily feed
on seed. Seed production can be decreased through frequent mowing activities.

Insects

Above ground insects were collected at several of the avian point count survey locations (sites 1,2,6 and
10). Captures were fairly even amongst the four sites with site 2 having the least captures (35) and site 1
having the most (78) (Figure 76).
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Figure 76 Insects captured per survey location.

Insects were surveyed between the months of March and August. The highest number of insects were
captured during the month of August (61) (Figure 77).

Figure 77Insect captures between March-August at the FSM  airport.

There was not a significant population of above ground insects and insect diversity on the airfield was
low. The insects captured were counted and separated into the following groupings: Diptera (flies),
Orthoptera (grasshoppers), Coleoptera (beetles), Hemiptera (leaf hoppers & aphids), Lepidoptera (moths
and butterflies), Hymenoptera (wasps) and Arachnids (spiders).  Hemipteras (leafhoppers) made up 40%
of the above ground insects collected. Leafhoppers are fed upon by several bird species, however, their
numbers were not in high concentrations and are not considered a wildlife attractant at this point.  Insect
populations should always be monitored, and if there is an increase in birds on the field feeding, than
insect control is sometimes necessary.  A Shannon-Weiner Index using H= -∑(pi)(lnpi) where pi is the
proportion of each insect grouping (i.e., diptera,coleoptera etc..) was used to calculate diversity. The
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resulting H value when using a Shannon-Weiner Index ranges from 0 for a community with a single
species, to over 7 for a very diverse community. The overall index on the airfield was 1.4 and similarly
low at each survey site. Due to the low diversity and low overall number of above ground insects
captured they are not considered to be a major wildlife attractant at the time of the assessment. Again,
airport staff should always be aware of potential indicators pointing to a fluctuation in insect numbers.
For example, large numbers of birds flying behind mowers is an indication that insect numbers are high.
If these bird flocks become a hazard during time of vegetation management airport staff may wish to alter
the mowing regime by mowing later in the day or at night so as to not attract avian predators.

Vegetation

Overall, the majority of the movement area on the airfield is very well maintained and not considered
attractive to wildlife. Areas of bare ground should be seeded whenever possible, which will decrease bird
activity from species such as killdeer. Several drainage ditches did contain some overgrowth at a few
locations on the field and this vegetation should be removed whenever possible so as to prevent the
presence of cover and food. A list of all plant taxa found on and around the airfield and their relative
attractiveness to wildlife can be found in Appendix A.

Small Mammals

Rabbits and rodents have the potential to attract larger predators to the airport. During our small mammal
surveys there were captures, however, not a significant amount. As small mammal populations can
fluctuate rapidly their numbers should always be monitored. An increase in raptor activity may be a good
indication that there is a high population of small mammals currently on the field. Measures should then
be taken to remove the food source via habitat management or other measures including control and
trapping.

b. Water

Borrow Pits on South Side of Field

The main sources of open water on the airport are the two borrow pits on the south side of the airport.
These small ponds can bring waterfowl into the area of the airport.  Waterfowl are the most hazardous
group of birds to aviation.  Areas surrounding these ponds remain wet for long periods of time which
promotes the growth of tall vegetation that is difficult to mow.

An overhead wire grid system at this location would likely help reduce the presence of waterfowl
utilizing the site.  (Smith et. al. 1999) and (Pochop et. al.1990) both provide a good overview on the types
of grid systems available and their use. A qualified airport wildlife biologist can also assist in choosing
the right grid system and aid in proper installation if necessary.
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View of borrow pits on the south side of the airfield.

Drainage Ditches

Several drainage ditches on the airport have areas that have vegetation growing in the ditch.  This
vegetation can cause these ditches to hold a small amount of water for extended periods of time.
Standing water can attract many different species of wildlife that will use it as a source for hydration and
a foraging area.  Several areas on the airport also have a tendency to flood after a heavy rain.  Improving
the drainage of the airport can help prevent this flooding.

Flooded drainage ditches after a heavy rain.

c. Cover

Woody Vegetation

There is a limited amount of cover for wildlife on the airport.  However, two areas provide sufficient
cover to conceal large wildlife species.  The woody vegetation in the southeastern region of the airport
should be removed as soon as possible.  There is also a mound of debris and dirt in this section of the
airport that should be removed as soon as possible.
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Vegetation surrounding the barrow pits is also high enough to provide cover for wildlife.  Vegetation of
this height is more likely to produce seeds and fruiting bodies that can attract wildlife.  This vegetation
should be reduced during a dry period or when the amount of water is reduced in this area.

FBO Buildings

Birds can find cover in the FBO hangars on the north side of the airport.  Several of these buildings have
awnings that European starlings and rock doves use for roosting and nesting sites.  The interiors of these
buildings also have exposed structures that can serve as perching/nesting locations. Nesting can be
discouraged by keeping hangar doors closed as much as possible, installing exclusion devices on flat
surfaces, and harassing/controlling birds in these areas. High populations of birds inhabiting buildings
can pose a human health hazard due to feces and nesting debris.

Perching areas

Approach lights, taxi, and runway lights are all potential perches for a variety of bird species ranging
from savannah sparrows to red-tail hawks. The airport should be vigilant to this fact and take appropriate
action to harass birds whenever they are observed utilizing these locations. If the problem persists, the
airport should investigate the possibility of installing exclusion devices.  Decoys are often ineffective at
deterring birds from these structures. FSM should request that the FAA install anti-perching devices on
all of the FAA’s antennas, lights and buildings.

Red-tailed hawk perched near a great horned owl decoy.

2. Offsite Attractants

a. Golf Courses

There are three different golf courses within 5 miles of the airport. These courses are the Ben Geren Golf
Course, Hardscabble Country Club, and The Links Apartments Golf Course.  These sites have the
potential to attract large flocks of waterfowl, particularly Canada geese.  However, no large groups of
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waterfowl were observed at these sites during the assessment period. Because wildlife activity is very
low at the courses they do not currently implement any current wildlife management strategies and no
immediate action appears necessary regarding these sites.  The airport should maintain a relationship with
the managers of these facilities if a problem arises in the future.

b. Landfill

The Fort Smith Landfill is one of the most hazardous offsite attractants surrounding the airport.  Bird
populations were elevated at this site because of the large source of food that the landfill provides.  The
behavior of birds at landfills also increases their hazard.  Birds often circle over the landfill for extended
periods of time and have the potential to reach high altitudes that can bring them into the path of
operating aircraft.

Bird harassment at the landfill should be increased as soon as possible.  Currently the landfill employs
propane cannons that are randomly detonated.  These cannons are largely ineffective against birds at this
site.  It is recommended that they employ the use of pyrotechnics that are reinforced with lethal control.
Distress calls and individually controlled propane cannons can also be utilized in this manner.

c. Open Water/Wetlands

Sources of open water and wetlands around the airport are the main hazards involving waterfowl at
offsite locations.  Waterfowl were most prevalent at Hollis Lake located to the North of the airport.
However, this site is located farther away than other sources of open water which reduces its danger.
Waterfowl hunting is also practiced at this site which can serve as a built-in management strategy.

Canada geese at the Carol Ann Park pond appear to be the greatest hazard regarding open water
attractants. This park is located closer to the airport than Hollis Lake and frequently has a group of
Canada geese present.  This park is managed by the City of Fort Smith Parks Department.  The airport
should work with this department to develop a plan to reduce goose presence in the park.

During the assessment period the park staff placed coyote silhouettes along the perimeter of the pond.
However, these decoys were ineffective.  Removing or reducing the presence of these geese will also
benefit the park by preventing accumulation of goose feces and goose aggression towards park patrons.

The Arkansas River will also continue to be an offsite hazard.  This river is used as a migratory pathway
for many waterfowl and shorebird species.  Pilots should be advised to use caution during the fall and
winter months when operating near the river.

IV. Summary of Recommendations

A. Habitat Management

Because 71% of strikes occur under 500 feet altitude (above ground level), the greatest risk of bird strikes
during flights occurs near the airport at takeoff or landing (Cleary et al. 2002). Accordingly, habitat
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management (Barras et al. 2000), direct control (Dolbeer 1986, Dolbeer et al. 1993), and regulatory
efforts (Cleary and Dolbeer 1999) for reducing wildlife strikes have focused on wildlife and their habitats
on and near airports.

Grass Heights

It could be beneficial to the airport to experiment with allowing grass heights on the airport to grow
towards the higher end of the FAA recommended grass heights.  Several studies have shown that
increasing grass heights has the potential to reduce bird activity, depending on the environmental factors
at a given location.

American robins were identified as a hazard on the airport because of large flocks of these birds feeding
in the grass.  Eiserer (1980) found that as grass heights increased in suburban areas, feeding by American
robins decreased.  He also found that feeding rates were elevated after a recent mowing.

Increasing grass heights can also discourage feeding by raptors. Fitzpatrick (2003) found that American
kestrels, red-shouldered and red-tailed hawks foraged in mowed grassland plots more than in un-mowed
plots in the Eastern US. Several other studies conducted at airport have also shown that birds were more
likely to use plots of grass with mowed vegetation over un-mowed vegetation.

Reducing mowing activity can also save the airport money.  There will be fewer expenses involved with
maintenance of mowing equipment, fuel, and labor.  However, several studies have also shown that
increased grass heights did not reduce bird activity.  So, if grass heights are increased and bird presence
is not reduced, the airport can return grass heights to their traditional level.

Open Water

The barrow pits on the airport are the immediate threat related to open water on the airport. It is
recommended that these ponds be removed if possible.  If not, placing exclusionary devices on them can
reduce their danger.  The narrow width of these ponds could make the use of a wire grid a viable option.
Airport staff should also continue to patrol these areas for the presence of waterfowl and shorebirds.

Vegetation should be removed. Removing vegetation from drainage ditches can greatly improve their
function and reduce the amount of flooding of areas of the airport. The airport should investigate
purchasing a boom mower to assist in maintaining areas that are difficult to mow.

Trees and Shrubs

All woody vegetation in the southeastern section of the airport should be removed as soon as possible.
This will reduce the amount of cover for many wildlife species.  It will also remove roosting/nesting
habitat for many birds in that section of the airport.
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B. Perimeter Fence

The perimeter fence is in good condition and airport staff members do an excellent job at repairing major
dig-outs.  Gaps under the fence in the southeastern section of the perimeter fence should be repaired as
soon as possible.  Airport staff should continue to monitor the perimeter fence for wildlife access points.
If a burrow or gap in the fence is discovered, the airport should take immediate action to fix the fence.

C. Harassment and Control

The airport should continue their harassment and control efforts. The airport should continue to make
regular patrols of the AOA to insure that wildlife is not present. If hazardous wildlife is found, the airport
staff should harass offending animals. If harassment becomes less effective it should be reinforced with
lethal control.

D. Continued Monitoring

The airport should continue to monitor the presence of wildlife on the airport. This should be done
monthly. The airport should use the protocol followed during the Wildlife Hazard Assessment, however
they may modify the observation protocol to meet the airport needs and resources.

E. Training

The airport should continue to attend Airport Wildlife Hazard Management training on an annual basis as
per FAA regulations. If the airport chooses to have members of their staff conduct lethal control they
should also attend a specialized course that focuses on lethal wildlife removal and the use of firearms.

F. Offsite Attractants

The airport should continue to monitor offsite attractants to ensure that the populations of hazardous
animals do not increase. The airport should develop an outreach program and work with the property
owners to encourage their efforts at mitigating the wildlife hazards that exist on their property. Should a
property owner fail to reduce the hazards, the airport should increase their efforts by providing resources
or conduct harassment and control at these sites with the owner’s permission. Agricultural activities have
the potential to be a major source of offsite wildlife attractants. Crop choice is a significant factor
contributing to the level of hazard a given agricultural field presents.  The following is a list of crops that
are hazardous to aviation:

 Wheat
 Corn

 Soybeans
 Rice

 Fish Hatcheries
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G. Wildlife Hazard Working Group

The airport should establish a Wildlife Hazard Working Group (WHWG) that includes representatives
from the following groups, Airport Management, Operation, Maintenance, Airport Wildlife Biologist,
community stake holders and ATCT personnel. The group should meet at least once a year and discuss
the current wildlife hazards at the airport and review surrounding land uses. Important constituents that
could be included in this group are:

 All Airport Tenants

 Local Businesses Surrounding the Airport
 Pilots Frequently Operating at the Airport
 Fort Smith Landfill Staff

 City of Fort Smith Parks Department
 State/Federal Wildlife Management Agencies

 Local Bird Watching Groups/Environmental Activists

H. Annual Review

The continued evaluation of an airport’s wildlife mitigation program is vital to ensure continued success
at reducing wildlife hazards on an airport. The airport should formally revise their WHMP at least once
per year, or following a significant event, or land use change.  Loomacres also recommends that the
airport has a qualified airport biologist evaluate the airport wildlife mitigation program. The evaluation
should include a complete survey of the onsite and offsite attractants, a review of permit use, review of
strike reports, and an analysis of surveys completed by the airport and all incidental observations.

I. Record Keeping and Strike Reporting

It is important for the airport to continue to keep accurate wildlife management activity logs and
accurately report any strikes. This will assist airport staff in planning and being able to identify any new
trends in wildlife activity on the field. Airport staff should annually review the FAA strike database to
ensure that all strikes reported are accurate.

J. Recommended Equipment

 Boom-mower, for maintaining steep banks
 Paintball gun, for harassment of wildlife in areas that other techniques are not

appropriate
 Additional dove traps
 Additional European starling traps
 Portable distress/game call, for harassment and control activities (coyotes)
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K. Threatened and Endangered Species

No federally listed threatened and endangered species were observed during onsite or offsite surveys. No
state listed threatened or endangered species were observed during onsite or offsite surveys. It is
important to note that there are threatened and endangered species exist in the region and have the
potential to move onto the airport. Also, our surveys were not specifically designed to target endangered
species but rather to assess general bird activity on the airfield.  There may be threatened or endangered
species present on the airport that were not detected during the assessment. However unlikely, airport
staff must be aware of this possibility and properly identify any species that are targeted for harassment
or lethal removal.  These species cannot be harassed or depredated unless a specific USFWS and/or state
permit is obtained before doing so. The following is a list of threatened/endangered species that occur
near FSM and their population status:

Common Name Scientific Name Status
gray bat Myotis grisescens Endangered
Indiana bat Myotis sodalist Endangered
Ozark big-eared bat Corynorhinus townsendii ingens Endangered
American burying beetle Nicrophorus americanus Endangered
Ozark hellbender Cryptobranchus alleganiensis bishop Endangered
interior least tern Sterna antillarum Endangered
red-cockaded
woodpecker Picoides borealis Endangered

V. Airport Accomplishments

The Fort Smith Regional Airport staff should be commended for the proactive and diligent management of
wildlife hazards at their airport. Throughout this assessment airport maintenance staff members have been
very active at wildlife control. Wildlife controls are frequently conducted and wildlife hazards are quickly
addressed. They have been successful at removing many problem animals from the AOA through harassment
and lethal control.

Many habitat management issues have also been addressed during the assessment period.  A poorly drained
area in the southwestern side of the airfield was repaired.  This area previously held standing water for
extended periods of time which attracted a variety of bird species to this part of the airfield.  When the
drainage was improved, this area dried out and bird activity was reduced.

The airport has also petitioned the FAA for funds to remove a forest stand outside of the perimeter fence that
hinders the drainage of water from the south side of the airfield.  If funds are awarded for this project, this
area will drain much more quickly and will not provide as great of a food source for flocks of American
robins and European starlings.

Airport staff members have also completed the mandatory FAA approved 8-hour Wildlife Hazard
Management Training.
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VII.  Tables

Table 1.  Species and Numbers involved in all recorded wildlife strikes at Fort Smith Regional Airport
from 1990 to present.

Species Number Species Number
American coot 1 lark sparrow 1

American kestrel 1 least sandpiper 1
American robin 3 mourning dove 12
American crow 1 northern bobwhite 2

barn swallow 2
northern rough-winged
swallow 1

black vulture 2 red-winged blackbird 1

buff-breasted
sandpiper 1 rock dove 1

Swainson's thrush 2
cedar waxwing 1 turkey vulture 3
chimney swift 6 Bats 2
cliff swallow 1 Blackbirds 4
Cooper's hawk 1 Raptor 2
eastern meadowlark 3 Gull 2
European starling 2 Small Perching 6
horned lark 5 Unknown Bird-Small 24
killdeer 7 Unknown Bird-Medium 19

Unknown Bird or Bat 2
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Table 2.  Guilds, species, and numbers of all birds observed during onsite surveys at Fort Smith Regional
Airport from October 2010 to September 2011.

Guild Species # Guild Species #

Blackbird
brown-headed
cowbird 21 Corvid American crow 40
common grackle 223 blue jay 60
eastern meadowlark 688 Gall northern bobwhite 10

European starling 2527
Small
Perching American goldfinch 5

red-winged blackbird 1002 blue grosbeak 5
Columbid mourning dove 218 Carolina chickadee 2

rock dove 59 Carolina wren 6
Other
Flocking American robin 728 chipping sparrow 2

American pipit 6 dark-eyed junco 15
barn swallow 76 dickcissel 45
common nighthawk 21 eastern bluebird 5
horned lark 2 eastern kingbird 2
tree swallow 1 eastern phoebe 3

Raptor American kestrel 18 field sparrow 1
black vulture 2 grasshopper sparrow 20

Cooper's hawk 3
great crested
flycatcher 2

northern harrier 10 house finch 3
peregrine falcon 1 house sparrow 2
red-tailed hawk 79 indigo bunting 2
sharp-shinned hawk 1 northern cardinal 22
turkey vulture 33 northern flicker 3

Shorebird common snipe 4 northern mockingbird 24

great blue heron 6
red-bellied
woodpecker 3

green heron 3 savannah sparrow 26
killdeer 202 song sparrow 19

least sandpiper 1
scissor-tailed
flycatcher 44

upland sandpiper 1 tufted titmouse 1
western sandpiper 3 Waterfowl Canada goose 68

snow goose 112
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Table 3. Species and numbers of all mammals observed during spotlight surveys at Fort Smith Regional
Airport from October 2010 to September 2011.

Common Name Scientific Name Number Grid Location

eastern cottontail Sylvilagus floridanus 11 I8, B17, R6
raccoon Procyon lotor 2 ZZ17, H16
striped skunk Memphitis memphitis 1 F12
Virginia oppossum Didelphis virginiana 1 B16
coyote Canis latrans 1 D11

Table 4. Guilds, species, and numbers of all birds observed during offsite surveys at Fort Smith Regional
Airport from October 2010 to September 2011.

Guild Species # Guild Species #

Blackbird
brown-headed
cowbird 4 Waterfowl American coot 532
common grackle 2889 American wigeon 85
eastern meadowlark 156 bufflehead 16
European starling 2756 blue-winged teal 28
red-winged blackbird 3064 Canada goose 995
Mixed Blackbird
Flock 5000 canvasback 13

Columbid Eurasion collared dove 2 common loon 2
mourning dove 153 common merganser 1

rock dove 28
double-crested
cormorant 589

Corvid American crow 93 domestic duck 61
blue jay 163 domestic goose 2
fish crow 14 gadwall 1811

Gall bobwhite quail 1 greater scaup 5
wild turkey 4 green-winged teal 19

Other
Flocking American robin 2965 lesser scaup 40

barn swallow 204 mallard 264
cliff swallow 233 northern pintail 4
horned lark 3 northern shoveler 34
purple martin 6 pied-billed grebe 50

Raptor American kestrel 4 redhead 13
black vulture 8 ring-necked duck 251
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Cooper's hawk 1 snow goose 2000
long-eared owl 1 wood duck 68

northern harrier 1
Small
Perching eastern phoebe 1

red-shouldered hawk 2 eastern towhee 2
red-tailed hawk 36 field sparrow 13

turkey vulture 100
great-crested
flycatcher 1

Shorebird
American white
pelican 169 hermit thrush 2
black-crowned night
heron 1 house finch 28
great blue heron 51 house sparrow 117
great egret 28 indigo bunting 30
killdeer 64 least flycatcher 1

Gull Bonaparte's gull 300 Lincoln's sparrow 3
ring-billed gull 484 northern cardinal 138

Small
Perching American goldfinch 20 northern flicker 10

American redstart 1 northern mockingbird 88

Baltimore oriole 2
orange-crowned
warbler 2

belted kingfisher 13
red-bellied
woodpecker 16

blue grosbeak 3 ruby-crowned kinglet 8
brown thrasher 7 savannah sparrow 24
Caralina chickadee 85 song sparrow 29

Carolina wren 39
scissor-tailed
flycatcher 25

cedar waxwing 8 swamp sparrow 1
chipping sparrow 12 tufted titmouse 25
common yellowthroat 1 warbling vireo 2

dark-eyed junco 243
white-breasted
nuthatch 3

dickcissel 22
white-crowned
sparrow 36

downy woodpecker 10
white-throated
sparrow 14

eastern bluebird 32 yellow warbler 4

eastern kingbird 3
yellow-bellied
sapsucker 1
yellow-rumped
warbler 12

Table 5. Small mammals, and their gender, captured during two trapping surveys at Fort Smith Regional Airport.
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12.27.10-12.29.10 Day 1 Day 2

Species Sex Species Sex
Grid 1 No Captures meadow vole M

Grid 2 No Captures meadow vole (2) M

9.23.11 - 9.25.11 Day 1 Day 2

Species Sex Species Sex
Grid 1 Deer mouse M Meadow vole M

Grid 2 Meadow vole M Meadow vole (2) M
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Attachment A:

Checklist of the Vascular Flora of

Fort Smith Regional Airport

(FSM)

Survey performed July 12, 2011

Total Species Count:  111 @ 21 sites

Wildlife Significance Follows

Adam K. Ryburn, Ph.D.
Associate Professor of Biology
Oklahoma City University
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This document contains a checklist of the vascular flora of the Fort Smith Regional Airport (FSM) as requested and
contracted by Loomacres Wildlife Management of Warnerville, NY 12187.  Contracted services required survey of
plant species present during the time of the visit, both at sites on the airport and at several off-site locations.

I hereby certify that the materials presented in this report are accurate to the best of my knowledge and ability.

Adam K. Ryburn, Ph.D.
Professor of Biology
Oklahoma City University
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On-Airport Site #1
Baptisia alba White wild indigo
Bromus tectorum Downy Brome, Downy Chess, Cheatgrass
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Rubus spp.  Wild Blackberry
Rumex crispus Curly Dock, Yellow Dock
Solanum carolinense Carolina Nightshade

On-Airport Site #2
Asclepias spp.  Milkweed
Cephalanthus occidentalis Buttonbush
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Helenium amarum Bitter Sneezeweed
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Oenothera glaucifolia Stenosiphon, False Gaura
Paspalum spp.  Water Grass, Paspalum
Plantago aristata Largebracted Plantain
Plantago major Common Plantain
Rubus spp.  Wild Blackberry
Rumex crispus Curly Dock, Yellow Dock
Setaria spp.  Bristlegrass, Foxtail
Solanum carolinense Carolina Nightshade

On-Airport Site #3
Achillea millefolium Yarrow
Amaranthus spp.  Pigweed, Careless Weed, Amaranthus
Ambrosia psilostachya Western Ragweed
Ampelopsis arborea Peppervine
Bromus tectorum Downy Brome, Downy Chess, Cheatgrass
Campsis radicans Trumpet Vine, Trumpet Creeper
Cephalanthus occidentalis Buttonbush
Conyza canadensis Horseweed, Mare’s Tail
Croton spp.  Doveweed
Cynodon dactylon Bermuda Grass
Cyperus strigosus Strawcolored Flatsedge
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Diospyros virginiana Persimmon
Elymus virginicus Virginia Wild Rye
Helenium amarum Bitter Sneezeweed
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Lespedeza virginica Slender Lespedeza, Slender Bush Clover
Lonicera japonica Japanese Honeysuckle
Oenothera glaucifolia Stenosiphon, False Gaura
Paspalum spp.  Water Grass, Paspalum
Plantago aristata Largebracted Plantain
Polygonum spp.  Smartweed, Knotweed
Rubus spp.  Wild Blackberry
Rumex crispus Curly Dock, Yellow Dock
Smilax bona-nox Greenbriar
Sorghum halepense Johnsongrass
Ulmus alata Winged Elm, Corkelm, Wahoo
Hydrolea ovata Ovate false fiddleleaf

On-Airport Site #4
Ambrosia psilostachya Western Ragweed
Cephalanthus occidentalis Buttonbush
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Cyperus echinatus Globe Flatsedge
Dichanthelium acuminatum Tapered rosette grass
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Paspalum spp.  Water Grass, Paspalum
Plantago major Common Plantain
Ptilimnium spp. Moch Bishop’s Weed
Rubus spp.  Wild Blackberry
Setaria spp.  Bristlegrass, Foxtail

On-Airport Site #5
Asclepias stenophylla Narrow-leaved milkweed
Baptisia alba White wild indigo
Bromus tectorum Downy Brome, Downy Chess, Cheatgrass
Campsis radicans Trumpet Vine, Trumpet Creeper
Cephalanthus occidentalis Buttonbush
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Helenium amarum Bitter Sneezeweed
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Lolium perenne Perineal Ryegrass
Plantago aristata Largebracted Plantain
Ptilimnium spp. Moch Bishop’s Weed
Rubus spp.  Wild Blackberry
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On-Airport Site #6
Ambrosia psilostachya Western Ragweed
Asclepias spp.  Milkweed
Cephalanthus occidentalis Buttonbush
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Helenium amarum Bitter Sneezeweed
Paspalum spp.  Water Grass, Paspalum
Plantago major Common Plantain

On-Airport Site #7
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Diodia virginiana Poorjoe, Virginia buttonweed
Helenium amarum Bitter Sneezeweed
Lepidium virginicum Virginia Pepperweed
Oxalis stricta Common Yellow Woodsorrel
Paspalum spp.  Water Grass, Paspalum
Plantago major Common Plantain
Trifolium repens White Clover

On-Airport Site #8
Ambrosia psilostachya Western Ragweed
Chamaecrista fasciculata Showy Partridge Pea
Chamaesyce prostrata Prostrate sandmat
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Cyperus spp.  Flatsedge
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Helenium amarum Bitter Sneezeweed
Paspalum spp.  Water Grass, Paspalum
Rudbeckia hirta Blackeyed Susan
Rumex crispus Curly Dock, Yellow Dock
Strophostyles helvula Trailing Wildbean

On-Airport Site #9
Ambrosia psilostachya Western Ragweed
Campsis radicans Trumpet Vine, Trumpet Creeper
Chamaecrista fasciculata Showy Partridge Pea
Chamaesyce prostrata Prostrate sandmat
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Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Cyperus echinatus Globe Flatsedge
Daucus carota Queen Anne’s Lace, Wild Carrot
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Diodia virginiana Poorjoe, Virginia buttonweed
Diospyros virginiana Persimmon
Eleocharis spp.  Spikerush
Helenium amarum Bitter Sneezeweed
Paspalum spp.  Water Grass, Paspalum
Plantago aristata Largebracted Plantain
Senna marilandica Maryland senna
Solanum carolinense Carolina Nightshade
Trifolium reflexum Buffalo Clover

On-Airport Site #10
Amaranthus spp.  Pigweed, Careless Weed, Amaranthus
Chamaesyce prostrata Prostrate sandmat
Convolvulus arvensis Field Bindweed
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Cyperus spp.  Flatsedge
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Echinochloa crus-galli Barnyard Grass
Mollugo verticillata Carpet weed, Indian chickweed
Paspalum spp.  Water Grass, Paspalum
Physalis pubescens Husk tomato
Plantago lanceolata Narrowleaf plantain
Polygonum spp.  Smartweed, Knotweed
Senna marilandica Maryland senna
Setaria spp.  Bristlegrass, Foxtail
Typha spp.  Cattail

On-Airport Site #11
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Dichanthelium acuminatum Tapered rosette grass
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Diodia virginiana Poorjoe, Virginia buttonweed
Paspalum spp.  Water Grass, Paspalum
Plantago aristata Largebracted Plantain
Setaria spp.  Bristlegrass, Foxtail
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Solanum carolinense Carolina Nightshade
Trifolium reflexum Buffalo Clover

Off-Airport Site #1
Acer saccharinum Silver, Silverleaf Maple
Amaranthus spp.  Pigweed, Careless Weed, Amaranthus
Ambrosia trifida Giant Ragweed
Campsis radicans Trumpet Vine, Trumpet Creeper
Cephalanthus occidentalis Buttonbush
Echinochloa crus-galli Barnyard Grass
Fraxinus pennsylvanica Green Ash
Hibiscus moscheutos Swamp rosemallow
Maclura pomifera Osage Orange, Bodark
Paspalum spp.  Water Grass, Paspalum
Polygonum spp.  Smartweed, Knotweed
Rumex crispus Curly Dock, Yellow Dock
Salix nigra Black willow
Senna marilandica Maryland senna
Sorghum halepense Johnsongrass
Toxicodendron radicans Poison Ivy, Poison Oak
Typha spp.  Cattail
Vitis spp. Grape
Zizaniopsis miliacea Southern Wildrice, Marshmillet, Giant Cutgrass

Off-Airport Site #2
Ambrosia psilostachya Western Ragweed
Campsis radicans Trumpet Vine, Trumpet Creeper
Coreopsis tinctoria Plains tickseed
Cynodon dactylon Bermuda Grass
Cyperus spp.  Flatsedge
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Panicum virgatum Switch Grass
Rumex crispus Curly Dock, Yellow Dock
Salix exigua Sandbar willow, Coyote Willow
Salix nigra Black willow
Senna marilandica Maryland senna
Vitis spp. Grape
Xanthium strumarium Cocklebur, Abrojo

Off-Airport Site #3
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Ambrosia psilostachya Western Ragweed
Bromus tectorum Downy Brome, Downy Chess, Cheatgrass
Celtis spp.  Hackberry, Sugarberry
Chasmanthium latifolium Broadleaf Uniloa, Fish-on-fishing pole grass
Croton spp.  Doveweed
Cynodon dactylon Bermuda Grass
Elymus canadensis Canada Wild Rye
Justicia americana Water-Willow
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Lonicera maackii Late  honeysuckle
Opuntia spp.  Prickly Pear Cactus
Plantago aristata Largebracted Plantain
Quercus stellata Post Oak
Rubus spp.  Wild Blackberry
Senna marilandica Maryland senna
Smilax bona-nox Greenbriar
Toxicodendron radicans Poison Ivy, Poison Oak

Off-Airport Site #5
Acer rubrum Red Maple
Albizia julibrissin Silktree, Mimosa
Ambrosia psilostachya Western Ragweed
Ambrosia trifida Giant Ragweed
Betula nigra River Birch
Campsis radicans Trumpet Vine, Trumpet Creeper
Carya texana Black Hickory
Celtis spp.  Hackberry, Sugarberry
Cercis canadensis Redbud
Chamaesyce prostrata Prostrate sandmat
Cynodon dactylon Bermuda Grass
Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Elymus virginicus Virginia Wild Rye
Fraxinus pennsylvanica Green Ash
Justicia americana Water-Willow
Lonicera japonica Japanese Honeysuckle
Ludwigia peploides Water Primrose
Parthenocissus quinquefolia Virginia Creeper
Paspalum spp.  Water Grass, Paspalum
Plantago aristata Largebracted Plantain
Polygonum aviculare Prostrate Knotweed
Quercus alba White Oak
Rubus spp.  Wild Blackberry
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Rumex crispus Curly Dock, Yellow Dock
Smilax bona-nox Greenbriar
Taxodium distichum Baldcypress
Torilis arvensis Hedgeparsley, Japanese Hedgeparsley
Toxicodendron radicans Poison Ivy, Poison Oak
Ulmus alata Winged Elm, Corkelm, Wahoo

Off-Airport Site #6
Amaranthus spp.  Pigweed, Careless Weed, Amaranthus
Ambrosia psilostachya Western Ragweed
Carex spp.  Carex, Sedge
Cynodon dactylon Bermuda Grass
Cyperus spp. Flatsedge
Diodia virginiana Poorjoe, Virginia buttonweed
Eleocharis spp.  Spikerush
Fraxinus americana White Ash
Juncus spp.  Rush
Juniperus virginiana Eastern Red Cedar
Lonicera japonica Japanese Honeysuckle
Morus rubra Red Mulberry
Paspalum spp. Water Grass, Paspalum
Polygonum aviculare Prostrate Knotweed
Polygonum spp.  Smartweed, Knotweed
Quercus falcata Southern Red Oak, Spanish Oak, Swamp Red Oak
Salix nigra Black willow
Scirpus spp.  Bulrush
Solanum carolinense Carolina Nightshade
Sorghum halepense Johnsongrasss
Toxicodendron radicans Poison Ivy, Poison Oak
Ulmus alata Winged Elm, Corkelm, Wahoo
Ulmus americana American Elm
Xanthium strumarium Cocklebur, Abrojo

Off-Airport Site #7
Amaranthus spp. Pigweed, Careless Weed, Amaranthus
Ambrosia psilostachya Western Ragweed
Bromus tectorum Downy Brome, Downy Chess, Cheatgrass
Cynodon dactylon Bermuda Grass
Diospyros virginiana Persimmon
Juniperus virginiana Eastern Red Cedar
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Oenothera glaucifolia Stenosiphon, False Gaura
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Pinus taeda Loblolly Pine
Plantago aristata Largebracted Plantain
Rhus glabra Smooth Sumac
Rubus spp.  Wild Blackberry
Rumex crispus Curly Dock, Yellow Dock
Salix nigra Black willow
Schizachyrium scoparium Little Bluestem
Senna marilandica Maryland senna
Silphium laciniatum Compass Plant
Sorghum halepense Johnsongrasss
Torilis arvensis Hedgeparsley, Japanese Hedgeparsley
Xanthium strumarium Cocklebur, Abrojo

Off-Airport Site #8
Acer rubrum Red Maple
Cynodon dactylon Bermuda Grass
Magnolia grandiflora Southern magnolia
Pinus taeda Loblolly Pine
Platanus occidentalis Sycamore
Populus deltoides Cottonwood

Off-Airport Site #9
Achillea millefolium Yarrow
Ambrosia psilostachya Western Ragweed
Andropogon virginicus Broomsedge, Broomsedge Bluestem
Carex spp.  Carex, Sedge
Catalpa speciosa Northern catalpa
Cephalanthus occidentalis Buttonbush
Cynodon dactylon Bermuda Grass
Diospyros virginiana Persimmon
Ptilimnium spp. Moch Bishop’s Weed
Rhexia sp.  Meadowbeauty
Rhus copallinum Winged Sumac, Shining Sumac
Rubus spp.  Wild Blackberry
Salix nigra Black willow
Schizachyrium scoparium Little Bluestem
Ulmus americana American Elm
Zizaniopsis miliacea Southern Wildrice, Marshmillet, Giant Cutgrass

Off-Airport Site #12
Acer rubrum Red Maple
Acer saccharinum Silver, Silverleaf Maple
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Carya texana Black Hickory
Cornus florida Flowering Dogwood
Ilex vomitoria Yaupon
Juniperus virginiana Eastern Red Cedar
Liriodendron tulipifera Tuliptree
Populus deltoides Cottonwood
Quercus alba White Oak
Quercus falcata Southern Red Oak, Spanish Oak, Swamp Red Oak
Quercus shumardii Shumard’s Oak

Landfill
Ambrosia psilostachya Western Ragweed
Coreopsis tinctoria Plains tickseed
Croton spp.  Doveweed
Cynodon dactylon Bermuda Grass
Diospyros virginiana Persimmon
Juniperus virginiana Eastern Red Cedar
Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
Plantago lanceolata Narrowleaf plantain
Ptilimnium spp. Moch Bishop’s Weed
Quercus stellata Post Oak
Rumex crispus Curly Dock, Yellow Dock
Salix nigra Black willow
Sorghum halepense Johnsongrass
Typha spp. Cattail
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Wildlife Significance of Recognized Taxa

Acer rubrum Red Maple
The species is browsed by some wildlife species, including white-tailed deer which browse during the late fall
and winter.  Samaras are eaten by turkey, quail, raccoon, squirrel, and deer.

Acer saccharinum Silver, Silverleaf Maple
The species is browsed by some wildlife species, including white-tailed deer which browse during the late fall
and winter.  Samaras are eaten by turkey, quail, raccoon, squirrel, and deer.

Achillea millefolium Yarrow
The leaves are eaten by cottontail rabbit, small mammals, and occasionally white-tailed deer.  The nectar is a
source for butterflies.

Albizia julibrissin Silktree, Mimosa
Use of the species by wildlife has not been reported.

Amaranthus spp. Amaranth, Pigweed
Although not considered good as wildlife forage the seeds do have nutritional value and are consumed by
numerous bird species.

Ambrosia psilostachya Western Ragweed
A. psilostachya is one of the most important food sources for many songbirds, wild turkey, and bobwhite
quail.  Cottontail rabbit, pronghorn antelope, and occasionally white-tailed deer eat its stems and leaves.  It
likely is a nectar source for butterflies as are the other species of the genus.

Ambrosia trifida Giant Ragweed
Because of the density of its stands, it may provide cover for small mammals.  Bobwhite quail, mourning
dove, prairie chickens, ducks, ring-necked pheasant, wild turkey, and raccoon consume its achenes, albeit
much less so than the other species of Ambrosia

Ampelopsis arborea Peppervine
Fruit is eaten by songbirds and small mammals. White-tailed deer browse the leaves and twigs.

Andropogon virginicus Broomsedge, Broomsedge Bluestem
Bobwhite quail, other birds, and small mammals use dense stands of plants for nesting and cover.  Some
birds likely eat the caryopses.

Asclepias spp.  Milkweed
Milkweeds are toxic to most grazing animals. Many species are important host plants for monarch butterflies.

Asclepias stenophylla Narrow-leaved milkweed
No eaten by livestock because of its milky sap.  Use of the species by wildlife has not been reported.

Baptisia alba White wild indigo
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Birds, including wild turkey and bobwhite quail consume the seeds.

Betula nigra River Birch
A number of species of birds eat the seeds including ruffed grouse and wild turkey, and White-tailed deer
browse the twigs and foliage.  The species provide nesting sites for waterfowl, and food and cover for many
animals.

Bromus tectorum Downy Brome, Downy Chess, Cheatgrass
Although it may be grazed somewhat by livestock and wildlife before the inflorescences are produced, its
nutritive quality is poor and the amount of forage available rather sparse.  Some birds eat the caryopses.

Campsis radicans Trumpet Vine, Trumpet Creeper
Because of its dense growth, it provides nesting and escape cover for songbirds associated with shrub and
hedgerow habitats, such as brown thrasher and lue grosbeak, and cover for some small and medium sized
mammals.  White-tailed deer exhibit moderate preference for the foliage in the spring and summer, and
browse on the woody twig ends during winter.

Carex spp.  Carex, Sedge
Sedges provide cover and nesting material for many bird species including migratory waterfowl. Achenes and
foliage of some species are eaten by wildlife.

Carya texana Black Hickory
Squirrels relish the nuts and the twigs may serve as starvation browse for white-tailed deer.

Catalpa speciosa Northern catalpa
Use of the species by wildlife has not been reported.

Celtis spp.  Hackberry, Sugarberry
The fruits of Celtis are eaten by many birds, squirrels, and white-tailed deer.

Cephalanthus occidentalis Buttonbush
The flowers of C. occidentalis provide nectar and pollen for bees, hummingbirds, and butterflies.  The bark is
eaten by beaver, and the foliage and twigs may be browsed by white-tailed deer, mule deer, and rarely by
pronghorn antelope.  The most extensive use is by waterfowl, especially wood duck, feeding on the mericarps
(nutlets).  The fruits are also eaten by 24 other species of birds, primarily those associated with wet areas,
shorelines, or riparian habitats.  Occasionally ring-neck pheasant eat the fruits.

Cercis canadensis Redbud
The foliage and twigs are moderately browsed by white-tailed deer in spring and summer, and are low
preference in fall and winter.  The buds, bark, and seeds are consumer infrequently by squirrels.  The seeds
are only occasionally eaten by bobwhite quail and songbirds.

Chamaecrista fasciculata Showy Partridge Pea
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Eaten by beaver and mule deer.  White-tailed deer exhibit moderate to high preference for the plants in the
spring and summer. Bobwhite quail, wild turkey, ring-necked pheasant, greater and lesser prairie chickens,
songbirds, and small mammals consume the seeds.

Chamaesyce prostrata Prostrate sandmat
Use of the species by wildlife has not been reported.

Convolvulus arvensis Field Bindweed
Use of the species by wildlife has not been reported.

Conyza canadensis Horseweed, Mare’s Tail
White-tailed deer and livestock browse the plants, especially in summer.  When abundant, they provide
cover for bobwhite quail and wild turkey.  The small achenes are not eaten.  This species is a nectar source
for butterflies and a larval host for the silvery crescent butterfly.

Coreopsis tinctoria Plains tickseed
Provides cover and food for bobwhite quail.  Occasionally browed by white-tailed deer, but is considered low
preference.

Cornus florida Flowering Dogwood
Drupes are readily eaten by a wide variety of songbirds and game birds as well as numerous mammals.

Croton spp.  Doveweed
Seeds are rich in lipids, thus considerable energy for doves, quail and other birds.

Cynodon dactylon Bermudagrass
Other than occasional use by white-tailed deer in the spring and serving as a larval host for many species of
butterflies, this species has no wildlife value.

Cyperus spp.  Flatsedge
All parts of the plant are eaten by wildlife.

Cyperus echinatus Globe Flatsedge
All parts of the plant are eaten by wildlife.

Cyperus strigosus Strawcolored Flatsedge
Use of the species by wildlife has not been reported.

Daucus carota Queen Anne’s Lace, Wild Carrot
With the exception of the Ring-Necked Pheasant, most birds don't use the seeds as a food source. Blue Jays
have been known to use the foliage of Wild Carrot in the construction of their nests.

Dichanthelium acuminatum Tapered rosette grass
Herbivores eat the herbage, especially the winter rosettes when other green forage is limited.  Birds eat the
caryopses as an important food source.
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Digitaria ischaemum Smooth Crabgrass, Smooth Summergrass
Use of the species by wildlife has not been reported.

Diodia virginiana Poorjoe, Virginia buttonweed
The fruits are eaten throughout the year by greater prairie chicken, wild turkey, bobwhite quail, and a variety
of songbirds.  It is also low preference for forage of white-tailed deer.

Diospyros virginiana Persimmon
The fruits are important food for opossum, skunks, raccoon, foxes, coyote, squirrels, and rabbits.  Wild
turkey, bobwhite quail, crow, and frugivorous songbirds also consume the ripe fruits.  Twigs, foliage, and
fruits are browsed by while-tailed deer to a limited extent.

Echinochloa crus-galli Barnyard Grass
Use of the species by wildlife has not been reported.

Eleocharis spp.  Spikerush
Achenes are eaten by waterfowl.

Elymus canadensis Canada Wild Rye
White-tailed deer occasionally eat the plants.  Use by other wildlife species is not reported.

Elymus virginicus Virginia Wild Rye
White-tailed deer readily eat the herbage, and upland game birds eat the caryopses.

Fraxinus americana White Ash
White ash is an important source of browse and cover for livestock and wildlife. The samaras are good forage
for the wood duck, northern bobwhite, purple finch, pine grosbeak, fox squirrel, and mice, and many other
birds and small mammals. White ash is browsed mostly in the summer by white-tailed deer and cattle. The
bark of young trees is occasionally used as food by beaver, porcupine, and rabbits.

Fraxinus pennsylvanica Green Ash
White-tailed and mule deer browse the twigs and foliage, especially that of seedlings.  A number of birds and
mammals consume the samaras.

Helenium amarum Bitter Sneezeweed
Use of the species by wildlife has not been reported.

Hibiscus moscheutos Swamp rosemallow
Northern bobwhites, blue-winged teals, pintails, and wood ducks consume are known to consume the seeds.
Red-winged blackbirds are known to nest in common rosemallow

Hydrolea ovata Ovate false fiddleleaf
Use of the species by wildlife has not been reported.

Ilex vomitoria Yaupon
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The fruit and seed are eaten by a variety of animals such as wild turkey, racoon, squirrel, and wild hog.

Juncus spp.  Rush
Rush is used as low-quality forage.

Juniperus virginiana Eastern Red Cedar
Provide cover, especially in winter, for birds and small mammals.  The “berries” are eaten by bobwhite quail,
ring-necked pheasant, prairie chickens, many songbirds, and a variety of mammals including rabbits, foxes,
raccoon, skunks, opossum, and coyote. Pack rat and white-tailed deer eat its herbage, and later use it as an
emergency food.

Justicia americana Water-Willow
Use of the species by wildlife has not been reported.

Lepidium virginicum Virginia Pepperweed
Plants are eaten by cattle, Canada geese, and white-tailed deer.  The fruits are infrequently consumed by
some songbirds.

Lespedeza cuneata Sericea Lespedeza, Sericea, Chinese Bush Clover
L. cuneata is rarely eaten by white-tailed deer, rabbits, and small mammals.

Lespedeza virginica Slender Lespedeza, Slender Bush Clover
L. virginica foliage is moderately preferred by white-tailed deer and cottontail rabbits.  Its legumes are
consumed by mourning dove, bobwhite quail, wild turkey, and occasionally by songbirds and small mammals.
The species is likely an important nectar source and larval host for butterflies as are other species of the
genus.

Liriodendron tulipifera Tuliptree
White-tailed deer browse in all seasons.  Northern bobwhites, purple finches, cottontails, red squirrels, gray
squirrels, and white-footed mice consume the samaras.

Lolium perenne Perineal Ryegrass
Rabbits and white-tailed deer eat its foliage.

Lonicera japonica Japanese Honeysuckle
The species is an important browse species by white-tailed deer.  The plants are eaten by bobwhite quail,
wild turkey, and many species of songbirds. When abundant, plants provide cover for birds and small
mammals.

Lonicera maackii Late honeysuckle
The species is an important browse species by white-tailed deer.  The plants are eaten by bobwhite quail,
wild turkey, and many species of songbirds. When abundant, plants provide cover for birds and small
mammals.

Ludwigia peploides Water Primrose
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Use of the species by wildlife has not been reported.

Maclura pomifera Osage Orange, Bodark
White-tailed deer browse the foliage and twigs, to a limited extent.  Squirrels and raccoons tear apart the
fruits to eat the achenes, and birds including bobwhite quail eat the remnants.

Magnolia grandiflora Southern magnolia
The seeds are eaten by squirrels, opossum, quail, and the wild turkey.

Mollugo verticillata Carpet weed, Indian chickweed
Use of the species by wildlife has not been reported.

Morus rubra Red Mulberry
Many species of birds and small mammals eat the fruits of red mulberry. The twigs and foliage are browsed
by white-tailed deer.  Beavers consume red mulberry bark.

Oenothera glaucifolia Stenosiphon, False Gaura
Use of the species by wildlife has not been reported.

Opuntia spp.  Prickly Pear Cactus
Scaled quail, wild turkey, and small mammals eat the fruits and seeds.  When abundant can be an important
cover for birds.  Pronghorn antelope and white-tailed deer consume both the pads and fruits.

Oxalis stricta Common Yellow Woodsorrel
Use of the species by wildlife has not been reported.

Parthenocissus quinquefolia Virginia Creeper
Bobwhite quail, many species of songbirds, and small mammals eat the berries of P. quinquefolia.  Squirrels
eat its bark in winter as well as the foliage and fruit.  White-tailed deer commonly browse the leaves and
stems in spring and summer.

Paspalum spp. Water Grass, Paspalum
White-tailed deer, rabbits, and small mammals consume its foliage to a limited extent.  Shorebirds, upland
game birds, and songbirds eat its caryopses.  It likely serves as a larval host for species of skipper butterflies
as do other species of Paspalum.

Physalis pubescens Husk tomato
Bobwhite quail, wild turkey, mourning dove, ring-necked pheasant, numerous songbirds, and small mammals
consume the seeds.

Pinus taeda Loblolly Pine
Seeds are eaten by wildlife; red-cockaded woodpecker nests and eats beetles and grubs.

Plantago aristata Largebracted Plantain
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Birds, especially the grasshopper sparrow, prairie chicken, and bobwhite quail, eat the seeds and leaves of P.
aristata and other species of the genus.  Although of low forage preference, deer and rabbits consume the
plants.  Rodents eat the flowers.  The larvae of the buckeye butterfly and several species of moths feed on
various species of the genus.

Plantago lanceolata Narrowleaf plantain
The leaves and seeds are eaten by birds and mammals.

Plantago major Common Plantain
The leaves and seeds are eaten by birds and mammals.

Platanus occidentalis Sycamore
Use of the species by wildlife has not been reported.

Polygonum spp.  Smartweed, Knotweed
The seeds are eaten by waterfowl and other bird species.

Polygonum aviculare Prostrate Knotweed
Prostrate knotweed is consumed by a variety of wildlife species as well as some livestock.

Populus deltoides Cottonwood
Beaver, rabbits, porcupine, and squirrels eat the bark and terminal buds, whereas mule deer, white-tailed
deer, elk, and some small mammals consume the twigs and foliage of new growth.  The trees are important
for turkey roost and raptor nests, including those of bald eagle.

Ptilimnium spp. Moch Bishop’s Weed
Use of the species by wildlife has not been reported.

Quercus alba White Oak
The young shoots of many eastern oak species are readily eaten by deer.  Dried oak leaves are also
occasionally eaten by white-tailed deer in the fall or winter.  Acorns of white oak are considered choice food
for many wildlife species, including the white-footed mouse, fox squirrel, black bear, pine mouse, red
squirrel, and cottontail rabbits.  The gray squirrel consumes white oak acorns but prefers the acorns of other
oak species.  Many birds, including the bluejay, northern bobwhite, mallard, ring-necked pheasant, greater
prairie chicken, ruffed grouse, and wild turkey, eat white oak acorns.

Quercus falcata Southern Red Oak, Spanish Oak, Swamp Red Oak
Trees provide cover and nesting sites for birds and mammals.  The acorns are an important food source for
wildlife including waterfowl, wild turkey, blue jay, red-headed and red-bellied woodpeckers, white-breasted
nuthatch, common grackle, raccoon, white-tailed deer, and squirrels.

Quercus stellata Post Oak
An important acorn producer for upland game birds, songbirds, woodpeckers, small mammals, squirrels,
raccoon, white-tailed deer, and cattle.
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Rhexia sp.  Meadowbeauty
Members of the genus are moderately preferred forage by white-tailed deer in the early spring. No other
wildlife value reported.

Rhus copallinum Winged Sumac, Shining Sumac
The dense thickets of R. copallinum provide browse and cover for small animals, birds, and deer.  Its drupes
are eaten by a variety of upland game birds, songbirds, and small mammals.  It is a larval host and nectar
plant for red-banded hairstreak butterflies.”

Rhus glabra Smooth Sumac
Dense thickets provide cover for small mammals, birds, and white-tailed deer.  Its drupes are eaten by a
variety of upland game birds, songbirds, and small mammals.

Rubus spp.  Wild Blackberry
Fruits are eaten by many birds and mammals and provides cover for a wide range of wildlife species.

Rudbeckia hirta Blackeyed Susan
Bobwhite quail, wild turkey, and several species of songbirds consume its achenes.  In winter, the green basal
leaves are important forage, albeit limited in abundance, for white-tailed deer.  They provide poor to fair
forage for livestock.

Rumex crispus Curly Dock, Yellow Dock
The achenes of R. crispus are occasionally eaten by waterfowl, ring-necked pheasant, greater prairie chicken,
bobwhite quail, wild turkey, woodcock, and many species of songbirds.  Cottontail rabbit, other small
rodents, mule deer, and rarely white-tailed deer consume the foliage.  Plants are likely larval hosts for several
butterfly species as are other species of the genus.

Salix exigua Sandbar willow, Coyote Willow
A preferred forage of beaver, the species is also eaten by other animals and provides cover.

Salix nigra Black Willow
Beaver, squirrels, and rabbit eat the buds and bark.  Prairie chickens and a few songbirds also eat the buds,
whereas small animals eat the foliage and catkins.  The twigs and foliage are of moderate preference for
rabbits, mule deer, white-tailed deer, and elk.

Schizachyrium scoparium Little Bluestem
Livestock and large and small mammals graze S. scoparium readily in the early spring.  It provides cover for
ground nesting birds, small mammals, and especially bobwhite quail.  In areas with little grazing, white-tailed
deer use the plants as screening cover.  The species is also a larval host for many species of butterflies.

Scirpus spp.  Bulrush
Plants are eaten by waterfowl and aquatic mammals and provided cover for many wildlife species.

Senna marilandica Maryland senna
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Use of the species by wildlife has not been reported.

Setaria spp.  Bristlegrass, Foxtail
Birds eat the caryopses and use parts of the inflorescences for nesting material.

Smilax bona-nox Greenbriar
Wood ducks, prairie chickens, wild turkey, ring-necked pheasant, a variety of songbirds, and small mammals
eat the berries.  White-tailed deer, beaver, rabbits, squirrels, opossum, raccoon, black bear, small mammals,
and cattle consume various parts of the species.  It’s one of the most important deer foods in the southeast
United States.  Also provides important cover for small and medium-sized mammals, and if dense enough, it
can provide good cover for white-tailed deer as well.

Solanum carolinense Carolina Nightshade
Use of the species by wildlife has not been reported.

Sorghum halepense Johnsongrass
Large and small wild mammals graze it to a limited extent in the spring, and it provides cover for small
mammals and birds, especially in areas of extensive farming where cover is a limiting factor.  A variety of
songbirds, upland game birds, white-tailed deer, and raccoons consume the caryopses.  This species is a larval
host for several species of skipper butterflies.

Strophostyles helvula Trailing Wildbean
Bobwhite quail, wild turkey, mourning dove, ring-necked pheasant, numerous songbirds, and small mammals
consume the seeds.  The southern cloudywing butterfly uses this species as a larval host plant.

Taxodium distichum Baldcypress
Seeds are eaten by wild turkey, wood ducks, evening grosbeak, and squirrels.

Torilis arvensis Hedgeparsley, Japanese Hedgeparsley
Use of the species by wildlife has not been reported.

Toxicodendron radicans Poison Ivy, Poison Oak
Upland game birds, more than 40 species of songbirds, squirrels, and small mammals eat the drupes.  White-
tailed deer and mule deer eat the foliage and twigs; the species is moderately preferred.

Trifolium reflexum Buffalo Clover
The Trifolium genus is an excellent forage plant for wildlife.

Trifolium repens White Clover
Plants are nutritious and provide forage for cattle and white-tailed deer.  Rabbits, numerous small
mammals, wild turkey, prairie chickens, and ruffed grouse eat the herbage.  Mourning dove, bobwhite quail,
and ring-necked pleasant consume to a limited extent the small seeds.  The plants also provide nectar for
various species of butterflies.

Typha spp.  Cattail
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Cattails provide cover and food many mammals and birds, especially waterfowl.

Ulmus alata Winged Elm, Corkelm, Wahoo
White-tailed deer browse heavily on twigs and foliage.  Upland game birds, some songbirds, squirrels , and
small mammals eat the samaras and buds.

Ulmus americana American Elm
Although American elm is not considered a preferred browse, deer, rabbits, and hares will occasionally
browse the leaves and twigs.  The seeds are eaten by a number of small birds and the flowerbud, flower, and
fruit are eaten by mice, squirrels, opossum, and bobwhite.

Vitis spp.  Grape
Fruits are eaten by many mammal and bird species.

Xanthium strumarium Cocklebur, Abrojo
Songbirds eat the achenes.  Dense stands of mature plants provide cover for various wildlife species.

Zizaniopsis miliacea Southern Wildrice, Marshmillet, Giant Cutgrass
Caryopses are eaten by wildlife, especially waterfowl.



107
Fort Smith Regional Airport Wildlife Hazard Assessment 2010-2011© Loomacres Wildlife Management

Appendix I
Onsite Bird Survey Points

Appendix II
Map of offsite survey

points, showing
estimated 5 mile
perimeter
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Appendix III
Airport Grid Map
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Appendix IV
List of Offsite Survey Point Contacts

Point Description Company Mr/Mrs First Last Title Address City State Zip Phone

1
Hollis Lake (Public

Lake)
Arkansas Game and

Fish Mr. Kiah Gardner Biologist 8000 Taylor Ave.
Fort

Smith AR 72916 (479)-478-1043

2 Arkansas River “ “ “ “ Biologist 8000 Taylor Ave.
Fort

Smith AR 72916 (479)-478-1043

3 Massard Creek                                     “ “. “ “ Biologist 8000 Taylor Ave.
Fort

Smith AR 72916 (479)-478-1043

5 Carol Ann Cross Park City of Fort Smith Mr. Mike Alsup
Director of Parks and

Recreation 3301 South M Street
Fort

Smith AR 72903 (479) 784-1006

6 Pond off Approach
Fort Smith Regional

Airport Mr.
Michae

l Griffin Operations Director 6700 McKennon Blvd
Fort

Smith AR 72903 (479) 452-7000

7 Ben Geren Park City of Fort Smith Mr. Mike Alsup
Director of Parks and

Recreation 3301 South M Street
Fort

Smith AR 72903 (479) 784-1006

8 Apartment Golf Course Lindsey Management Mr. Andrew Yorba Superintendent 5100 South Zero Street
Fort

Smith AR 72903 (479) 648-8080

LF Landfill
City of Fort Smith

Landfill Mr. Charlie Sanders Manager 5900 Commerce Road
Fort

Smith AR 72916 (479) 784-2351

9 Dog Park
Fort Smith Regional

Airport Mr.
Michae

l Griffin Operations Director 6700 McKennon Blvd
Fort

Smith AR 72903 (479) 452-7000

12
Hardscrablle Golf

Course
Hardscrablle Golf

Course Mr. Ras Allen Manager 5211 S. Cliff Dr.
Fort

Smith AR 72903 (479) 782-7211
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SWPPP Map and Regulatory Data 

  





 

Summary of Identified Regulated Facilities 

Facility Name and 
Location 

Facility 
Type 

Distance 
from 

Subject 
Property 

Facility Description 

Airport Traffic Control 
5000 S. 66th Street 
Fort Smith, AR 

Regulated 
Storage 
Tank 
(RST) 

Adjacent to 
the North 

One (1) UST was removed in 1998.  One (1) 2000-
gallon AST that contained diesel was installed in 1997 
and listed as permanently out of use in 2001.  No 
releases have been reported. 

ATCT 
5100 S. 66th Street 
Fort Smith, AR 

RST Adjacent to 
the North 

One (1) 2,000-gallon AST that contains diesel is 
presently in use at the facility.  No releases have been 
reported. 

Fort Smith Reg. Airport –  
T Hangar 
5102 S. 66th Street 
Fort Smith, AR 

RST Adjacent to 
the North 

One (1) 12,000-gallon AST that contains AV-Gas is 
presently in use at the facility.  No releases have been 
reported. 

Fort Smith Munic. Airport 
6700 McKennon Blvd. 
Fort Smith, AR 

RST 0.5 Mile 
North 

One (1) 2,000-gallon AST that contained diesel was 
installed in 1993 and listed as permanently out of use 
in 2002.  No releases have been reported. 

Fort Smith Regional Airport 
6900 McKennon Blvd. 
Fort Smith, AR  

RST 0.5 Mile 
North 

One (1) 2,000-gallon AST that contains gasoline was 
installed in 2005 and is presently in use.  No releases 
have been reported. 

Fort Smith Airport 
Commission 
5600 Airport Blvd. 
Fort Smith, AR 

RST  

The following USTs are listed for the facility: 
• (2) 10,000-gallon, installed in 1978, removed in 

1992, contained JP-4 jet fuel 
• (2) 15,000-gallon, installed in 1970, removed in 

1991, contained kerosene 
• (2) 15,000-gallon, installed in 1973, removed in 

1991, contained kerosene 
• (3) 10,000-gallon, installed in 1971, removed in 

1991, contained gasoline 
• (1) 10,000-gallon, installation date unclear, 

removed in 1990, contained gasoline 
• (1) 8,000-gallon, installed in 1971, removed in 

1991, contained diesel 
• (3) 6,000-gallon, filled in place in 1988, contained 

kerosene or unknown material 
• (1) 8,000-gallon, installed in 1971 and removed in 

1991, contained gasoline 
• (1) 500-gallon, installed in 1979 and removed in 

1993, contained diesel 

Fort Smith Airport 
Fort Smith, AR 

Emergency 
Response 

Event 
 

Event occurred on April 18, 2014.  An equipment 
failure led to a release of 400 gallons of jet fuel to 
secondary containment.  The fuel was vacuumed and 
filtered to another tank. 



Summary of Identified Regulated Facilities 

Facility Name and 
Location 

Facility 
Type 

Distance 
from 

Subject 
Property 

Facility Description 

B&W Plating/Midwest 
Enamelers 
5510 S. 66th Street 
Fort Smith, AR 

Hazardous 
Waste 

Generator 

0.1 Mile 
South 

Facility performs electroplating, plating, metal coating, 
engraving, polishing, anodizing and coloring 

J. A Riggs Tractor 
6601 S. Zero Street 
Fort Smith, AR 

RST 0.25 Mile 
Southeast  

Three (3) 1,000-gallon, one (1) 2,000-gallon and one 
(1) 550-gallon USTs were installed in 1984.  The 
USTs contained diesel (2), gasoline (1) and used oil 
(1).  The USTs were removed in 1991 (1) and 1998 
(4).  No releases have been reported. 

Harry G. Barr Company 
6500 S. Zero Street 
Fort Smith, AR 

RST 0.3 Mile 
South 

One (1) 2,000-gallon UST that contained gasoline was 
installed in 1977 and removed in 1991.  No releases 
have been reported. 

Service America Corp. 
6515 S. Zero Street 
Fort Smith, AR  

RST 0.3 Mile  
South 

One (1) 500-gallon UST that contained gasoline was 
installed in 1982 and removed in 1990.  No releases 
have been reported. 

Halliburton Energy Svcs. 
5801 S. Zero Street 
Fort Smith, AR   

RST 0.5 Mile 
Southwest  

Two (2) 8,500-gallon ASTs that contain diesel were 
installed in 2002 and are presently in use.  No releases 
have been reported. 

Halliburton Energy Svcs. 
5901 S. Zero Street 
Fort Smith, AR 

RST 0.5 Mile 
Southwest  

One (1) 11,000-gallon UST that contained mineral oil 
was installed in 2007 and listed as permanently out of 
use in 2012.  No releases have been reported. 

Fuel Marketing Corp. 
5727 S. Zero Street 
Fort Smith, AR 

RST 0.5 Mile 
Southwest  

One (1) 8,000-gallon UST that contained diesel was 
installed in 1978 and is listed as permanently out of 
service.  One (1) 20,000-gallon AST that contains E95 
was installed in 2009 and is presently in use.  One (1) 
10,000-gallon UST that contained diesel was installed 
in 1988 and removed in 1996.  One (1) 20,000-gallon 
AST that contains ethanol was installed in 2011 and is 
presently in use.  One (1) 20,000-gallon AST that 
contained ethanol was installed in 2008 and listed as 
permanently out of use in 2011.  No releases have been 
reported. 
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INTRODUCTION 
At the request of Pollution Management, Inc. (PMI), Panamerican Consultants, Inc. 
(Panamerican) conducted a cultural resources literature and records search (a.k.a., a “desktop” 
study) for the Fort Smith Regional Airport wetland delineation.  The goal of a desktop study is to 
identify all known cultural resources within the study area and to develop a sense of the 
unknown/unrecorded cultural resources that can be expected to exist within the study area. 
 
A desktop study includes conducting a standard Phase I cultural resources background research; 
no fieldwork is required.  The information provided in the context statement is intended to assist 
project managers in planning the proposed undertaking.  In the event that a standard Phase I 
cultural resources field survey becomes necessary, the information from the desktop study may 
be recycled (assuming there is not a lengthy time of duration between the two studies). 

STUDY AREA 
The study area is an irregularly shaped tract located within the southern portion of the Fort Smith 
Regional Airport property in Sebastian County, Arkansas.  This location can be identified on the 
Barling, AR 7.5-min. quad (Figure 1).  Under the township-range system, the study area is 
located within the southern half of Section 36 and a small portion of the southeastern quarter of 
Section 35, both in Township 10 North Range 32 West (T10N R32W). 
 
Runways 1/19 and 7/25 lie north of the tract.  The southern boundary of the tract is a railroad 
grade and the eastern boundary is South 66th Street (a.k.a. County Road 4097D).  The tract is 
bisected by Little Massard Creek, and also includes an elongated pond.  The western portion of 
the tract is a well-maintained pasture and the eastern portion is wooded. 

ARKANSAS ARCHEOLOGICAL SURVEY SITE FILES 
Ms. Leslie Walker conducted a review of the records and files at the Arkansas Archeological 
Survey (AAS) office in Fayetteville for this project on 17 December 2014.  A standard site files 
check was performed, and prior archaeological work in and near the study area was researched.  
The search radius was a 2-km “halo” around the study area. 
 
Importantly, the site files research revealed that there are no previously recorded archaeological 
sites located within the study area.  There is one previously recorded archaeological site located 
within the 2-km search radius.  Site 3SB997 is located northeast of the tract, near the edge of the 
2-km search radius (see Figure 1).  It is a historic site consisting of a structure depression and a 
brick drive that dates to the early to mid-twentieth century.  It was identified in 1993 during a 
cultural resources survey of the proposed Phoenix Avenue Extension (Santeford et al. 1993).  
3SB997 was recommended not eligible for the National Register of Historic Places (NRHP). 
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Figure 1.  Quad map locator showing the study area and previously recorded cultural resources  

(base map: Barling, AR 7.5-min. quad).   
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PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS 
Review of Automated Management of Archeological Site Data in Arkansas (AMASDA) files 
revealed that the study area has not been previously surveyed, but there have been ten prior 
studies in the project vicinity.  These studies are summarized below. 
 
During 1982–1983, Heartfield, Price and Greene, Inc. conducted surveys of 40.3 mi. of proposed 
lateral gas pipelines for the Ozark Gas Company and the Delhi Gas Company (Heartfield, Price 
and Greene, Inc. 1984).  The lateral pipelines were widely distributed across the Arkansas River 
Valley, but included six segments in Sebastian County: Robbins-Fine #3-3 lateral; Jeffrey A-1 
lateral; Koenig Lateral; Steven-Fort Chaffee #3-3 lateral; Kelly A-1 lateral; and Stevens-Shale 
Pit lateral.  Five sites were recorded during the survey (3PP111, 3PP128, 3JO129, 3JO133, and 
3LO99), but none were in Sebastian County. 
 
During 1985, the AAS Sponsored Research Program (SRP) conducted a survey of a 6.4-km 
corridor for an alternate gas pipeline route for the Arkansas Oklahoma Gas Corporation (Zahn 
1985).  This resulted in the identification of three sites: 3SB82 (an isolated novaculite flake); 
3SB83 (a low-density prehistoric/historic scatter); and 3SB84 (an isolated historic find). 
 
During 1986, the AAS SRP conducted a survey of a 3.2-km corridor for a proposed natural gas 
pipeline (Zahn 1986).  This resulted in the identification of three archaeological sites: two 
prehistoric (3SB100 and 3SB101) and one historic (3SB102). 
 
During 1986, AAS SRP conducted a survey of a 3-mi. corridor for a proposed electric powerline 
on Fort Chaffee for Oklahoma Gas and Electric Company (Williams 1986).  One prehistoric 
scatter (3SB104) was identified that produced a late prehistoric/protohistoric Projectile 
Point/Knife (PP/K), a Fresno point. 
 
During 1989–1990, Archeological Assessments, Inc. (AAI) conducted a survey of 22,340 ac. at 
Fort Chaffee Military Instillation for the U.S. Army Corps of Engineers (USACE), Little Rock 
District (Bennett and Lee 1993).  This resulted in the identification of 352 sites, including  
129 Prehistoric components and 248 Historic components.  Additional investigations were 
recommended at 12 sites. 
 
Also during 1989–1990, AAI conducted a survey of World War II structures at Fort Chaffee 
(Blakely and Northrip 1991).  This study included the development of a historic context for Fort 
Chaffee, as well as the creation of a structure inventory. 
 
During 1993, Spears, Inc. conducted a cultural resources survey of a 4.8-km corridor for a 
proposed expansion of Phoenix Avenue between Fort Smith and Massard (Santeford et al. 1993).  
This survey resulted in the identification of a historic home site (3SB997).  Prior to the fieldwork 
a literature and records search was conducted, and reported separately (Spears and Moerbe 
1993). 
 
During 1998, Spears, Inc. conducted a cultural resources survey of two bridge improvements on 
Massard Road in Fort Smith and reported negative findings (Spears and Gannon 1998). 
 
During 2003, AAI conducted a survey of an existing 2-mi. gas pipeline corridor located within 
Fort Chaffee and reported negative findings (Northrip and Bennett 2003). 
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ARKANSAS HISTORIC PRESERVATION PROGRAM STRUCTURE FILES 
F. Preston Buchner, Esq. conducted a review of the records and files at the Arkansas Historic 
Preservation Program (AHPP) office in Little Rock for this project on 17 December 2014.  This 
research revealed that there is one previously recorded structure located on the eastern boundary 
of the study area (see Figure 1).  Property SB1027 is the Sebastian County Road 4097D bridge 
over Little Massard Creek.  It is a 1945 structure that was recorded in 1992 by McClurken.  The 
NRHP status of the bridge is not listed in the AHPP database. 
 
Within a 2-km radius of the study area there are an additional 29 structures recorded by the 
AHPP (SBØ900–SBØ927; Table 1).  These properties are clustered northwest of the airport 
runways (see yellow highlighted area in Figure 1).  The majority of these structures (n=27) were 
constructed by the military between 1955 and 1989.  Two of the properties (SBØ926 and 
SBØ927) are airport facilities. 
 

Table 1.  Historic properties recorded with a 2-km radius of the project area. 

Resource Name Date NRHP 
Status 

SBØ900 Building 034 Water Tower 1960 2-Ineligible 
SBØ901 Building 101 Traffic Check House 1975 2-Ineligible 
SBØ902 Building 102 Squadron Operations 1955 2-Ineligible 
SBØ903 Building 104 Paint, Oil, and Dope Building 1955 2-Ineligible 
SBØ904 Building 108 Covered Storage Building 1955 2-Ineligible 
SBØ905 Building 110 Motor Service Shop 1960 2-Ineligible 
SBØ906 Building 112 Service station 1970 2-Ineligible 
SBØ907 Building 113 Flyaway Kit Building 1972 2-Ineligible 
SBØ908 Building 115 Weapon maintenance Shop 1976 2-Ineligible 
SBØ909 Building 118 Vehicle Maintenance Shop 1982 2-Ineligible 
SBØ910 Building 119 Mobility Storage 1987 2-Ineligible 
SBØ911 Building 200 Hanger Type H2 2-story lean-tom 1955 2-Ineligible 
SBØ912 Building 201 Airfield Fire Rescue Station 1955 2-Ineligible 
SBØ913 Building 203 Aircraft maintenance Manger 1978 2-Ineligible 
SBØ914 Building 204 Standard Engine Buildup Shop 1961 2-Ineligible 
SBØ915 Building 207 Swimming Pool Bath House 1956 2-Ineligible 
SBØ916 Building 208 Communication Building 1986 2-Ineligible 
SBØ917 Building 209 Aircraft Maintenance Shop 1988 2-Ineligible 
SBØ918 Building 210 Airman and Officers Club 1967 2-Ineligible 
SBØ919 Building 214 Aircraft Maintenance Shop 1972 2-Ineligible 
SBØ920 Building 216 Electronic Communication Shop 1978 2-Ineligible 
SBØ921 Building 218 Aircraft Maintenance Shop 1982 2-Ineligible 
SBØ922 Building 220 Squadron Operations 1975 2-Ineligible 
SBØ923 Building 221 Aircraft Weapons Calibration  1982 2-Ineligible 
SBØ924 Building 222 Storage Magazine above Ground A, B, and C 1975 2-Ineligible 
SBØ925 Building 225 Ammunition Maintenance Shop 1989 2-Ineligible 
SBØ926 Building 500 Fort Smith Airport Passenger Terminal 1959 2-Ineligible 
SBØ927 Building 502 Storage 1980 2-Ineligible 
SB1027 Bridge 19464 (Sebastian Co. Rd. 4097D) 1945  
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NATIONAL REGISTER OF HISTORIC PLACES LISTINGS 
As of this writing, there are 54 NRHP listed properties in Sebastian County, Arkansas, and five 
formerly listed properties have been de-listed (National Register of Historic Places 2014).  All of 
these properties are associated with the Euro-American occupation of the county.  No 
archaeological sites in Sebastian County are NRHP listed. 
 
Importantly, there are no listed properties within the study area.  The nearest listed property to 
the transmission line options is the Maness Schoolhouse, located 4.6 km to the southeast. 

SUMMARY 
Panamerican’s research reveals that there is one previously recorded cultural resource on the 
eastern boundary of the project area.  Property SB1027 is the 1945 Sebastian County Road 
4097D bridge over Little Massard Creek; its NRHP status is not listed in the reviewed database. 
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ABSTRACT 
 
At the request of Pollution Management, Inc., Panamerican Consultants, Inc. conducted a 
cultural resources survey of a 43-ac. (17.4-ha) wetland delineation tract at the Fort Smith 
Regional Airport in Sebastian County, Arkansas.  A review of the Arkansas Archeological 
Survey, Arkansas Historic Preservation Program, and National Register of Historic Places 
databases files revealed that there is no archaeological site or historic property located within the 
Area of Potential Effects.  The tract was surveyed using shovel testing at 20-m intervals, coupled 
with a visual inspection.  During the course of the survey 295 shovel tests were recorded, 
including 251 negative tests and 44 planned tests that were not excavated due to the presence of 
various construction-related disturbances (e.g., recent realignment of the South Perimeter Road, 
borrow pits, a gas pipeline, a gas tank or well pad, and drainage ditches) or the presence of 
standing water or surface rock. 
 
The survey resulted in negative findings.  As there is no cultural resource within the Fort Smith 
Regional Airport wetland delineation tract Area of Potential Effects, the proposed undertaking 
will not have an adverse impact on cultural resources.  As such, no further cultural resource work 
is recommended. 
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I.  INTRODUCTION 
 
At the request of Pollution Management, Inc. (PMI), Panamerican Consultants, Inc. (Panamerican) 
performed a Phase I cultural resources survey of a 43-ac. (17.4-ha) wetland delineation tract at the 
Fort Smith Regional Airport in Sebastian County, Arkansas.  The purpose of this investigation was 
to identify all cultural resources present within the Area of Potential Effects (APE), and to provide 
appropriate management recommendations for any such properties identified. 
 
The project was conducted to assist PMI and Morrison Shipley Engineers in complying with 
Federal statutes including Section 106 of the National Historic Preservation Act of 1966, as 
amended; Executive Order 11593, and the Advisory Council’s “Protection of Historic Sites  
(36 CFR Part 800)”, effective 17 June 1999, and Arkansas State Historic Preservation Officer 
(SHPO) guidelines.  All field and office work was conducted in accordance with the Standards 
and Guidelines established in 36 CFR Part 66, Recovery of Scientific, Prehistoric, Historic, and 
Archaeological Data: Methods, Standards and Reporting Requirements (Federal Register, 
Volume 42, Number 19-Friday, 18 January 1977), and Appendix B of the Arkansas State Plan: 
Guidelines for Archeological Fieldwork and Report Writing in Arkansas (Revised Version in 
effect as of 1 January 2010). 

PROJECT LOCATION 
The APE is located on the southern side of the Fort Smith Regional Airport.  It is found south of 
the airport control tower, north of the Missouri Pacific Railroad, west of 66th Street (a.k.a. 
County Road 4097D [CR-4097D]) and southeast of Runway 1/19 (Figure 1-01).  It is located 
within the SW¼ of Section 36 Township 8 North Range 32 West (T8N R32W), and can be 
identified on the Barling, AR 7.5-min. quad. 
 
Within the APE, located at the foot of a higher hill to the south, the terrain is gently to 
moderately sloping.  The elevation is generally around 450 ft.  Little Massard Creek bisects the 
wetland delineation tract, and it flows northeasterly toward the Arkansas River.  The eastern 
portion of the tract is covered in scrub vegetation, while the western portion is an open pasture 
adjacent to the runways.  Two linear ponds (old borrow pits) are located in the western-central 
portion of the tract and a gas well was formerly located in the southeastern corner. 

PROPOSED UNDERTAKING 
The purpose of the undertaking is to eliminate waterfowl habitat adjacent to the airport in order to 
reduce the probability of bird strikes with aircraft.  Proposed work and the limits of disturbance are 
illustrated as Figure 1-02.  Most of the proposed work includes clearing and grubbing along Little 
Massard Creek (see green hatched areas).  A buffer zone will be established along the creek.  A 
0.14-ac. pond and two borrow pits (0.39 ac. and 0.28 ac. in size) will be filled, and several nearby 
wetland areas will also be filled.  The limit of disturbance (see orange striped area) does not extend 
all the way to the project boundary (see red line).  Note that South Perimeter Road, which forms 
the APE’s western boundary, was moved in 2016 (Figure 1-03). 

OUTLINE OF THE REPORT 
The technical report that follows is organized in the following manner (see also Table of 
Contents).  The most salient aspects of the local environmental setting area are outlined in 
Chapter II.  The local culture history is reviewed in Chapter III.  The results of the literature and 
records search are presented in Chapter IV.  The survey’s field methods and results are presented 
in Chapter V.  Chapter VI provides a summary and recommendations.  The report concludes 
with the references cited chapter and appendices. 
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Figure 1-01.  Quad map locator for the Ft. Smith Regional Airport Wetlands Delineation tract (base map: 

1987 Barling, AR 7.5-min. quad). 
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Figure 1-02.  Aerial view of the Ft. Smith Regional Airport Wetlands Delineation tract showing proposed work and limits of disturbances (map courtesy: Pollution Management, Inc.). 
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Figure 1-03.  Ft. Smith Regional Airport 2016 South Perimeter Road Realignment plan (map courtesy: Morrison Shipley Engineers). 
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II.  ENVIRONMENTAL SETTING 

PHYSIOGRAPHY 
The APE is located within the Arkansas Valley, a Level III ecoregion (Figure 2-01).  In this 
region the Arkansas River cuts between the folded ridge and valley terrain of the Ouachita 
Mountains to the south and the Ozark Plateau to the north.  The Arkansas Valley is a low-lying 
region surrounding the floodplain of the Arkansas River, its major tributaries, and the adjoining 
uplands.  The valley varies in width from 40–56 km.  It is a gently undulating plain, most of 
which lies between 300 and 600 ft. in elevation; however, many long, sharp ridges rise above the 
plain, as do broad-topped synclinal hills and mountains (Croneis 1930:12-13). 
 

 
Figure 2-01.  Ft. Smith Airport Wetlands project location shown on Woods et al. (2004) Arkansas ecoregions map. 
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The northern boundary of the Arkansas Valley coincides with the southern boundary of the 
Boston Mountains subsection of the Ozark Plateau (Croneis 1930:12).  This transition can be 
marked by prominent escarpments or it can be gradual and nearly imperceptible.  To the south, 
the Frontal Ouachita Mountain Transition Zone marks the boundary of the Arkansas Valley 
(Stone 1968:2).  Croneis (1930:7-14) includes this area within the “Fourche Mountains,” one of 
the major subdivisions of the Ouachita Province.  The Fourche Mountains include Mt. Magazine, 
which at 2,823 ft. is the highest point in Arkansas. 
 
The Arkansas Valley is subdivided into four Level IV ecoregions, and the APE is located within 
the Arkansas Valley Plains (Unit 37d; Woods et al. 2004).  The Arkansas Valley Plains cover 
2,074 mi.2 in a belt that extends from north of Jacksonville westward to Oklahoma.  This ecoregion 
broadens to the west and is more extensive south of the Arkansas River.  The topography consists 
of undulating plains with occasional hills and ridges.  The plains are open in the west, but become 
“increasingly interrupted by hills and ridges toward the east” (Woods et al. 2004). 
 
The Arkansas Valley Plains is bounded to the north by the Arkansas Valley Hills (see Figure  
2-01).  The Arkansas Valley Hills cover 2,771 mi.2 in a broad belt north of the Arkansas River 
and consists mostly of hills, valleys, and cuestas, but also includes scattered low mountains. 

DRAINAGE 
The APE is drained by Little Massard Creek, which is a tributary of Massard Creek.  Massard 
Creek is a relatively short tributary of the Arkansas River that is wholly contained within 
Sebastian County, Arkansas.   
 
The Arkansas River has it origins in the Rocky Mountains near Leadville, Colorado, and extends 
1,469 mi. east across Kansas, Oklahoma, and Arkansas (U.S. Geological Survey 1990).  Its 
watershed covers nearly 170,000 mi.2, and also captures water from portions of Texas, New 
Mexico, and Missouri.  The lower 445 mi. of the Arkansas River—from the Mississippi River to 
Catoosa, Oklahoma—is navigable to barges and large river craft because of a series of locks and 
dams referred to as the McClellan-Kerr Arkansas River Navigation System.  Lock and Dam No. 
13 at Barling is the nearest structure on the McClellan-Kerr Arkansas River Navigation System 
to the APE (U.S. Army Corps of Engineers 2012). 

GEOLOGY 
Geologically, the APE is mapped as occurring on the McAlester Formation (IPma), a 
Pennsylvania-aged unit.  The McAlester Formation comprises the coal bearing rocks of 
Oklahoma and Arkansas, and named for exposures around McAlester, Pittsburg County, 
Oklahoma (Croneis 1930:141).  In Arkansas, the McAlester Formation is subdivided into three 
formations, from oldest to youngest: Spadra shale; Fort Smith formation; and Paris shale. 
 
More generally, Pennsylvania-aged clastic sediments dominate the Arkansas Valley, and they 
were deposited under marine conditions on the margin of a continental shelf (McFarland 
2004:17).  The McAlester Formation overlies the Hartshorne Sandstone (IPhs) and the Atoka 
Formation, undivided (IPa).  The Pennsylvanian-aged Atoka Formation is the surface rock over 
most of the eastern Arkansas Valley, as well as the transition zone of the frontal Ouachita 
Mountains (Stone 1968:1).  Geologists have extensively studied the Atoka Formation because 
large quantities of dry gas have been obtained from it within the Arkansas Valley.  The Atoka 
Formation is divided into three members: Lower, Middle, and Upper (Haley 1993).   
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SOILS 
At the county level, the APE occurs on the Wrightsville soil association (Cox et al. 1975:General 
Soil Map).  The Wrightsville association occupies about 5 percent of Sebastian County, 
principally in the northwestern part.  These soils have various limitations principally due to 
wetness, high shrink-swell potential, and slow percolation.  Soils in this association are described 
as “Poorly drained, dominantly level, deep, loamy soils on old stream terraces in broad valleys” 
(Cox et al. 1975:6). 
 
More specifically, three soil types are represented within the APE (Cox et al. 1975:Sheet 6; 
Table 2-01).  The percentage of each soil type within the APE was computed using the Web Soil 
Survey’s “Area Of Interest” feature.  Most of the tract is composed of Wrightsville-Messer 
complex soil.  Wrightsville series soils consist of “Poorly drained, level to nearly levels soils on 
old stream terraces in broad stream valleys” (Cox et al. 1975:25).  They formed in loamy and 
clayey alluvium. 
 

Table 2-01.  Soils represented with the Area of Potential Effects. 

Soil Type and phase Soil Code Percent of 
APE 

Capability 
Class 

Cane fine sandy loam, 3–8 percent slopes CaC 4.5% IIIe-1 
Mountainburg sandy loam, 3–12 percent slopes MmD 2.6% VIs-1 
Wrightsville-Messer complex Wt 92.9% IVw-1 

 
 
Because soils are indicators of past environments, soil types and/or phases can be used to predict 
a given tract’s potential for containing archaeological deposits.  The Natural Resources 
Conservation Service’s “Capability Unit/Class” classification is a measure of the limitations of 
each soil type that can restrict its use.  These Capability Unit/Class can be used by archeologists 
as indicators of the potential that a given soil type has for containing an archaeological deposit, 
because soils with few limitations are more likely to yield evidence of human occupation than 
soils with moderate or severe limitations.  
 
From an archaeological standpoint, Capability Units/Classes are evaluated as followed: 
 

§ Unit/Class I soils have few limitations that restrict their use, and are considered to have a 
high probability of containing archaeological resources.  

§ Unit/Class II soils have moderate limitations, and are considered to have a moderate 
probability of containing archaeological resources.   

§ Unit/Class III and IV soils have severe limitations, and are considered to have a low 
probability of containing archaeological resources.  

§ Unit/Class V through VIII soils have very severe limitations, and are considered to have 
little to no probability of containing archaeological resources. 

 
Since most of the APE is a Capability Unit/Class IV soil, it is considered a low-probability 
setting. 

NATIVE VEGETATION 
The native vegetation of the Ouachita Mountains is an Oak-Pine forest that is “essentially similar 
to [that of] the Ozarks” (Braun 1950:173).  The forest of the Ozark Plateau consists of “some 
phase of oak-hickory or oak-pine forest” (Braun 1950:166).  Within this forest, however, there is 
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a great diversity of floral communities based on a variety of factors, such as slope and soil type.  
Vogele (1990:8) proposes five potential natural vegetative types in this region: upland deciduous 
forest; lowland deciduous forest; oak savannah; cedar glade; and prairie.  Summaries of Vogele’s 
(1990:8-11) descriptions of these floristic communities are offered below. 
 
The lowland deciduous forest is found along streams and rivers.  It “is the richest food zone” of 
the vegetation types identified by Vogele (1990:9), as it contains 37 food bearing plants as 
opposed to 19 in the upland deciduous forest (Vogele 1990:Tables 1 and 2).  These more 
mesophytic forests have luxuriant undergrowth than the oak forest that is more typical of the 
Ozarks (Braun1950:166-167). 
 
Within the lowland deciduous forest complex there are three major sub-communities that 
correlate with stream size and floodplain elevation.  Braun (1950:169) notes that these lowland 
forest communities are secessional.  Along small swift streams, an association of Ward’s willow, 
black willow, and sycamore are found on gravel bars.  Adjacent to these, on stream banks, the 
silver maple-cottonwood association is found which includes river birch, buttonbush, swamp 
privet, and occasionally stands of switch cane. 
 
In lowland areas that are less frequently flooded, “an association of American elm, red maple, 
and green is found” (Vogele 1990:10).  Minority canopy species here include black walnut and 
American basswood.  A dense understory composed of trumpet creeper, buckbrush, and poison 
ivy is found within this association. 
 
Vogele (1990:10) describes the “climax forest of the bottomlands” as the sugar maple-bitternut 
hickory association.  Minority canopy trees include southern red oak and sycamore, and the 
understory, which can be quite dense, is principally composed of pawpaw, American hornbeam, 
and flowering dogwood.   
 
The upland deciduous forest is subdivided into three different climax vegetation associations 
(Vogele 1990:8).  The most wide spread association within the upland deciduous forest is the 
black oak-black hickory association, which is found on dry ridges, uplands, and east and west 
facing slopes.  Black oak and black hickory are dominant, and secondary species include 
American elm, slippery elm, post oak, blackjack oak, and mockernut hickory.  Understory 
species include flowering dogwood, huckleberry, rusty blackhaw, and hop hornbeam.   
 
The second association found within the upland deciduous forest is the sugar maple-white oak-
northern red oak association.  It is found in settings such as north and east facing slopes, 
protected ravines and gullies, seeps, and along small mountain streams (Vogele 1990:8).  It may 
contain pure stands of the three major tree types, or any proportional mixture with the addition of 
shagbark hickory.  Braun (1950:166) notes that sugar maple may become dominant on forest 
slopes with limestone soils.  Other minority canopy species within this association include 
chinquapin oak, red maple, American basswood, and bitternut hickory.  The most common 
understory species are flowering dogwood, eastern redbud, sassafras, and pawpaw (Vogele 
1990:9). 
 
The third association found within the upland deciduous forest is the oak-pine forest.  This 
association is found in settings with poor soils, such as ridge tops and dissected uplands, and is 
the most widespread forest type in the Ouachita Mountains to the south (Vogele 1990:9).  
Shortleaf pine is the only pinus species represented, but various hardwoods are found: post oak; 
blackjack oak; black oak; white oak; black hickory; or mockernut hickory.  Huckleberry 
dominates the understory, and various grasses and sedges are common.   
 
The oak savannah association is found in settings such as dry ridgetops, steep south facing 
slopes, and hills with thin sandy soils, as well as more xeric setting in valleys and uplands 



Environmental Setting 

 9 

(Vogele 1990:10).  Widely spaced mature trees that are interspersed among an understory of 
prairie grasses and other herbaceous vegetation characterize this association.  On the oak 
savannah, blackjack oak and post oak dominate, but other common tree species include black 
hickory, winged elm, black oak, persimmon, and hawthorn (Vogele 1990:10).  The shrubs and 
grasses here are similar to those found in cedar glades, see below.  Vogele (1990:Table 3) lists 
only eight food bearing plants in the oak savannah.  Archaeologists have referred to this 
environment as the Oak Barrens (Raab et al. 1982:NW8).   
 
Cedar glade is the most xerophytic plant community within Vogele’s (1990:10) view.  These 
highly xeric communities are restricted to shallow, rocky soil areas, such as found on bluffs, 
hills, barrens, knobs, and balds. 
 
Areas of prairie vegetation occur in the Ozarks that are similar to the tall grass prairie formation 
(Vogele 1990:11).  The largest of these was the “Osage Prairie,” which was a 10,000-ac. 
tallgrass prairie on the Springfield Plateau.  The most common plant species on the Ozark 
prairies are big bluestem, Indiangrass, switch grass, little bluestem, and sideoats grama.  Twelve 
food-bearing plants are recognized in the prairie association. 

HOLOCENE CLIMATE 
The current climate of Arkansas is classified as humid subtropical, and it is relatively uniform 
across the state.  The summers are long, hot, and humid, while the winters are short, cool, and 
mild.  Precipitation generally falls in the form of rain, with more in the spring, fall, and winter 
than in the summer. 
 
In Sebastian County, July is, on average, the warmest month, with an average daily maximum 
temperature of 93.6°F and an average daily minimum temperature of 71.0° (Cox et al. 
1975:Table 1).  The coldest month is, on average, January, with an average daily maximum 
temperature of 49.7°F and an average daily minimum temperature of 28.6° (Cox et al. 
1975:Table 1). 
 
The growing season in Arkansas is long, and averages from a high of 240 days a year in 
southeastern Arkansas to a low of less than 200 days in the uplands of the Ouachita and Ozark 
mountains (Hanson and Moneyhon 1989:7). 
 
Precipitation in Sebastian County averages 42.15 in. per annum (Cox et al. 1975:Table 11).  
Spring is the wettest season, and May has the highest average precipitation (5.48 in.) in Sebastian 
County.  Winter is the dry season, and in Sebastian County the driest month is typically January, 
when an average of 2.38 in. of precipitation falls.  Frontal systems associated with areas of low 
pressure provide the area with the majority of its rainfall. 

LITHIC RESOURCES 
Alluvial gravels in larger streams originating in the Boston Mountains, or along the Arkansas 
River, represent the closest possible sources of raw material for prehistoric knappers at the APE.  
These gravels are easily identified by their battered, water-worn, smooth cortex and brown 
patina.  Ray (2007:27-28) remarks “large gravel bars deposits provided a smorgasbord of 
renewable raw material” and represent the “most commonly exploited lithic source in the 
Ozarks.”  The primary chipped-stone resources in the Boston Mountains are Mississippian-aged, 
and include: Undifferentiated Osagean chert; Reed Springs chert; and Pitkin chert (where 
available). 
 
South of the Arkansas River, the Ouachita Mountains offer various other lithic resources, 
including novaculite, quartz crystals, and magnetite (lodestone).  In general, the Ouachita 
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Mountains are mineral rich and contain various economically important mineral deposits 
(Branner 1959). 
 
The Arkansas Novaculite formation is Devonian- and Mississippian-aged and it outcrops 
extensively along the Benton-Broken Bow Uplift: an 80-x-320-km band from Little Rock to 
Broken Bow, Oklahoma.  Novaculite is erosion-resistant and forms the backbone of the local 
mountains and ridges.  The formation is 290 m thick and is divided into three divisions: 

 
§ Lower Division: described as “massive white” (Branner 1959:5) or “white, gray, or 

light brown, with black and reddish-brown beds in places” (Holbrook and Stone 
1979:3). 

§ Middle Division: described as “thin beds of black novaculite” (Branner 1959:5), or 
“contains interbedded chert and shale (Trubitt et al. 2004:17).   

§ Upper Division: described as “massive calcareous novaculite (Branner 1959:5), or 
“massive novaculite that when fresh is light gray to bluish black and generally 
resembles the novaculite of the Lower Division” (Holbrook and Stone 1979:4).   
 

More generally, novaculite is composed of microcrystalline quartz, exhibits a waxy to dull luster, 
and is translucent on thin edges.  More fine-grained novaculite is known as “Arkansas stone” and 
more porous novaculite is referred to as “Ouachita stone” (Trubitt et al. 2004:18).  Novaculite 
was used extensively by prehistoric population for chipped-stone tool production and historically 
was (and is) quarried for use as whetstones.  Archaeologists have studied prehistoric novaculite 
quarries since the late nineteenth century (Holmes 1891) and, 123 novaculite quarries have been 
recorded in Arkansas (Trubitt et al. 2004:22).  Novaculite usage spans the entire prehistoric 
sequence, but was the preferred raw material during the Middle Archaic and Late Archaic 
periods (Trubitt et al. 2004:18). 
 
Quartz is the state mineral of Arkansas.  Quartz crystals occur in a “quartz belt” that is 48–64 km 
wide and extends a distance of about 272 km west-southwest from Little Rock, Arkansas, to 
eastern Oklahoma; an area that corresponds to the core of the Ouachita Mountains (Howard 
2008).  Quartz, or silica (SiO2), is a hard, brittle, durable mineral that exhibits considerable 
resistance to weathering.  It occurs in nature in many varieties, but is “best known from Arkansas 
as prismatic, elongate, transparent, vitreous crystals” (Howard 2008:1). 
 
The existence of quartz crystal in the Ouachita Mountains has been known since humans first 
occupied the area (Howard 2008:1).  Prehistoric populations utilized quartz “not just as sacred or 
magic stone, but also as engraving tools (using the faceted crystal tips), sources of flakes for 
utilization, and even (despite the difficulty of flaking) as finish tools, including arrow points and 
other bifaces” (Jeter and Scott 2008:49).  The principal early source of crystal appears to have 
been the Crystal Mountains Range in Montgomery County.  By 1890 crystal was also being 
mined from deposits in both Garland and Saline counties (Howard 2008). 
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III.  CULTURAL BACKGROUND 

PREHISTORIC SEQUENCE 

PALEOINDIAN 
Paleoindian occupations represent the first well-accepted occurrence of humans in the Western 
Hemisphere.  These populations are generally thought of as highly adaptive and mobile hunter-
gatherers whose recent ancestors were Upper Paleolithic Siberians who migrated across the 
present Bering Strait during the Late Pleistocene, when sea levels were roughly 60 m lower.  
During the Late Glacial era, when initial human colonization of the Southeast is postulated  
(ca. 12,000–10,000 years before present [YBP]), climatic changes followed the receding of the 
continental ice sheets, and there was a widespread extinction of megafauna. 

DALTON 
The Dalton period is considered transitional between the Paleoindian and Archaic traditions.  
The key distinguishing feature of the material culture is the unfluted, serrated Dalton point, but 
the Dalton tool kit includes a number of other diagnostics include awls, burins, and scrapers 
made on Dalton points, and a specialized woodworking tool: the Dalton adze (Morse 1997).  
Goodyear (1982) suggests that Dalton represents a distinct temporal horizon dating to 8500–
7900 Before Common Era (BCE), but Sabo et al. (1990:41) suggest 8500–7500 BCE for the 
Ozarks.  While technologically similar to Paleoindian, Dalton assemblages suggest an adaptive 
pattern more akin to later Archaic cultures.  One of the most important game species from this 
time to the contact era seems to have been the white-tailed deer. 

EARLY AND MIDDLE ARCHAIC PERIODS 
Archaic lifeways are characterized by a hunter-gatherer economy designed to efficiently utilize 
Holocene natural communities (Caldwell 1958).  The seasonal availability of local resources led 
to the development of cyclical patterns in behavior.  The repetitive nature of the Archaic adaptive 
strategies is reflected in a number of archaeological attributes, including settlement patterns, 
technology, and diet.   
 
In the Ozarks, the Early and Middle Archaic are combined “due to a lack of significant 
difference in the archeological record” (Sabo et al. 1990:48).  The Early and Middle Archaic 
periods extends from 7500–3000 BCE following the Dalton period.  During the Early and Middle 
Archaic periods, the key diagnostic artifacts remain projectile points, but the proliferation in 
point forms (and probably function) is suggestive of a major technological shift.  Diagnostic 
points include corner-notched types such as Rice Lobed, side-notched types such as Big Sandy 
and White River Archaic, contracting stemmed types such as Hidden Valley, and other stemmed 
types including Searcy, Rice Lanceolate, Jakie Stemmed, and Johnson (Sabo et al. 1990:48).  
Major sites include Calf Creek Cave, Albertson, Breckenridge, and Tom’s Brook Shelter (Sabo 
et al. 1990:51). 

LATE ARCHAIC AND EARLY WOODLAND PERIODS 
The Late Archaic and the Early Woodland (3000 BCE–200 Common Era [CE]) are also combined 
for discussion because “Evidence of the Early Woodland period in the Ozarks is so sparse” 
(Sabo et al. 1990:57).  The Late Archaic period begins after the Hypsithermal.  Regionally, there 
is a dramatic proliferation in the number of sites, cultural elaboration, and widespread trade.  
There is evidence for more sedentary lifeways and possibly limited horticulture was being 
employed, as sunflower, squash, and other cultivated native starchy seed annuals appear in the 
archaeobotanical record at this time in other areas of the Southeast.  Late Archaic settlement 
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models typically have a seasonal round aspect, and there is evidence that the substantial “winter” 
villages, typically located on major streams, were actually occupied year round.  Both earthen 
and shell mounds appear in the archaeological record in the Southeast at this time.  The most 
common Late Archaic features in this region are pits with quantities of fire-cracked rock (FCR).  
Late Archaic assemblages are found at open habitation sites, as well as bluff shelters. 

MIDDLE AND LATE WOODLAND PERIODS 
The Middle and Late Woodland periods (200–1000 CE) are “poorly represented in the Ozarks” 
(Sabo et al. 1990:67).  As a result, it has been suggested that the Middle and Late Woodland 
Ozark rock shelter occupations are components of a settlement system that includes habitation 
sites in larger river valleys (Sabo et al. 1990:72). 
 
Middle Woodland components are recognized at Albertson, Prall, Rogers, Tom’s Brook, Falling 
Water Falls, and Breckenridge shelters.  The Middle Woodland assemblage at Albertson 
included Snyders, Dickson, and Waubesa points, and dentate-stamped sherds.  This material 
appears affiliated with the Kansas City Hopewell, and thus suggests the Ozarks were a part of the 
Hopewellian interaction sphere.  A weak Middle Woodland component was identified at the 
Alexander Site (3CN117) in the Arkansas River Valley (Hemmings and House 1985).  
Diagnostic artifacts include Marksville Incised and Marksville Stamped sherds, some of which 
are bone-tempered.  A cremation burial associated with the Marksville components yielded two 
large marine whelk shell cups, and was radiocarbon dated to 350 ±162 CE. 

COLES CREEK PERIOD (PLUM BAYOU CULTURE) 
During the Coles Creek period, Plum Bayou culture flourished in the Arkansas River Lowland 
around the Toltec Mounds Site (3LN42) southeast of Little Rock.  The Toltec Mounds is a large 
(40 ha) site that includes 18 mounds arranged around two plazas, all surrounded by a “D”-shaped 
earthen embankment (Rolingson 1982).  Mound construction at Toltec began ca. 700 CE, and the 
site was abandoned prior to 1050 CE (Rolingson 2002:45-53).  

MISSISSIPPIAN-CADDO PERIOD 
Regionally, the Mississippian-Caddo period marks the final period of native cultural 
development.  Diagnostic traits include shell-tempered ceramics, inter-regional exchange of 
exotic items, population nucleation on the floodplain, emphasis on corn agriculture, public 
architecture, the development of a distinctive elite iconography, and the rise of chiefdoms.  There 
has been considerable archaeological research regarding Caddo culture (Perttula et al. 1999).  In 
eastern Oklahoma, the sequence of Mississippian-Caddo development has been the topic of 
considerable research due to interest in the Spiro Mound Site. 

Western Arkansas 
In western Arkansas, the Mississippian period is sub-divided into three phases: Harlan (900– 
1300 CE); Spiro (1300–1500 CE); and Ft. Coffee (1500–1700 CE).  The Harlan Phase is defined by 
the development of sedentary habitations related to regional mound centers, and the rise of 
significant mortuary ceremonialism (Sabo et al. 1990).  Shell-tempered pottery is a key diagnostic. 
 
The Spiro Phase is represented by a dramatic shift in settlement patterns, and has been described 
by some researchers as the “Arkansas Valley Caddoan Tradition” (Brown 1984:252).  
Residential sites are concentrated in the bottomlands of the Arkansas, Grand, and Illinois rivers 
and appear to relate to one of several regional mound centers (Sabo et al. 1990).  This is thought 
to be related to a rise in the power and influence of the Spiro mound center, located southwest of 
Fort Smith, Arkansas.  Numerous types of sites have been attributed to the Spiro Phase, these 
include: hamlets; farmsteads; villages; and a variety of specialized sites. 
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The Fort Coffee Phase (1500–1700 CE) is the final phase for western Arkansas, and overlaps 
with the “Protohistoric” of other cultural historical schemes.  By this time, the social hierarchy 
represented during the preceding two phases had collapsed and Spiro and other mound centers 
were no longer used for elaborate mortuary ceremonies (Sabo et al. 1990).  Unlike the Harlan 
and Spiro Phase artifact assemblages, the elaborate ceremonial and burial artifacts are mostly 
absent, and utilitarian artifacts dominate.  The phase is marked by dispersed agricultural 
settlements whose inhabitants occasionally hunted bison (Early 1993:72).  The Fort Coffee Phase 
shows strong relationships with Caddo groups in the Ouachita and Red River valleys, and is 
interpreted as the “Province of Tula” encountered by the de Soto expedition (Early 1993:72). 

PROTOHISTORIC 
The Protohistoric period (1541–1686) marks the appearance of Europeans into Arkansas, 
opening with the Spanish de Soto expedition and closing with the establishment of Arkansas Post 
by the French.  Stewart-Abernathy and Watkins (1982:12) consider this a period of indirect 
contact.  The diagnostic trait of Protohistoric sites is the presence of low frequencies of European 
trade goods, such as iron and copper items and glass beads, in association with Late 
Mississippian artifact types. 

HISTORIC SEQUENCE 

DE SOTO EXPEDITION 
In 1541, the Spanish expedition led by Hernando de Soto entered Arkansas, and during the late 
summer became the first Europeans to visit the Arkansas River Valley (Early 1993).  Hudson’s 
proposed route has the expedition encountering the Ozark Uplift where the White River emerges 
from the uplands (Dye 1993).  Here, an aboriginal polity referred to as the “Province of Coligua” 
was encountered.  Morse and Morse (1990:204) and Dye (1993:52) suggest that a Greenbrier 
Phase site, the Magness Site (3IN8), was the main Coligua town visited by the expedition on  
4 September 1541.  From there the expedition traveled southwest to the Arkansas River Valley, 
probably along a corridor provided by Cypress Bayou, and on the way encountered the polities 
of Calpista and Palisema (Dye 1993:53). 

COLONIAL PERIOD 
The Arkansas River Valley was on the periphery of most colonial activity in New France 
(Louisiana).  Stewart-Abernathy and Watkins (1982:12) consider the early portion of this 
interval (ca. 1660–1720) a period of direct contact and the latter portion (ca. 1720–1770) a 
period of coexistence between native Arkansans and Euro-Americans.  Diagnostic artifacts 
include French, Spanish, and English trade goods dating from the late seventeenth century to late 
eighteenth century. 

PIONEER SETTLEMENT PERIOD 
The American Pioneer Settlement period (1803–1860) is roughly synonymous with Stewart-
Abernathy and Watkins’ (1982) Pioneer Activity period (1780–1850) in the State Plan.  The 
Colonial period ends with the Louisiana Purchase in 1803.  Formal transfer of authority took 
place at Arkansas Post in 1804 (Arnold 1991).  Arkansas was part of the Louisiana District from 
1804–1805 and until 1812 was part of the Louisiana Territory.  From 1812–1819, Arkansas was 
part of the Missouri Territory.  Arkansas County, one of the state’s original two counties, was 
created on 13 December 1813.  On 2 March 1819, President James Monroe signed a bill creating 
“Arkansaw Territory,” which included present-day Arkansas and Oklahoma (Hanson and 
Moneyhon 1989:28).  Arkansas Post was the territorial capital until 1820, when the political 
center of gravity shifted west to Little Rock. 
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Arkansas Cherokee 
Following the Jefferson Purchase in 1803, the U.S. Government saw Arkansas as an “ideal 
home” for eastern Indians, in part because it was largely uninhabited (Logan 1997:6-7).  The 
number of Cherokee voluntarily immigrating to Arkansas increased and in 1805, John B. Treat 
opened a trading post at Spadra Bluff in the Arkansas River Valley near present-day Clarksdale 
(Logan 1997:7).  Meanwhile in the eastern Homeland, there was considerable tension between 
the Upper and Lower towns over 1805–1806 cessions by Doublehead and Tolontuskee, Lower 
Towns leaders.  This lead to Doublehead’s assassination in August 1807 by a group that included 
the “Ridge.” 
 
The 1808 Osage Treaty opened up over 14,000,000 ac. in northwestern Arkansas (Hanson and 
Moneyhon 1989:19), and shortly thereafter, a delegation from the Lower Towns conducted a 
reconnaissance of the upper Arkansas and White rivers (Logan 1997:8).  Between 1809 and 
1812, approximately 2,000 Cherokee settled along the White River and in the Arkansas River 
Valley, including a large group lead by Tolontuskee (Logan 1997:7; Sabo 1992:97-98).  The 
Arkansas River Valley was attractive because it offered rich farmland and hunting grounds, and 
the terrain resembled the Cherokee Homeland (Davis 1987; Logan 1997:7).  Many of 
Tolontuskee’s group was relatively poor, and the Arkansas Cherokee had little to share because 
eastern Cherokee refused to share treaty annuities with them (Logan 1997:9).  In 1811–1812, the 
New Madrid Earthquake and its aftershocks rocked the St. Francis basin for months (Fuller 
1912), and this resulted in the St. Francis Cherokee relocating to the region between the 
Arkansas and White rivers, as well as in the Arkansas River Valley.  Among these emigrants 
were the Bowl (or Duwali), who moved south of the Arkansas River to the area west of the Petit 
Jean River (in what is now Yell County), and Tolontuskee, who settled along Illinois Bayou 
(near present-day Russellville; Logan 1997:9). 
 
During 1817 a select group of eastern Cherokee negotiated a treaty with the U.S. that created a 
reservation in western-central Arkansas (Figure 3-01); however, because several major eastern 
Cherokee leaders—including Pathkiller, John Ross, and Major Ridge—did not participate in the 
treaty negotiations, its legitimacy was questioned.  It took a second treaty in 1819 and over 
$100,000 in “well-placed bribes” to “cement” the 1817 treaty (Logan 1997:11-12), which called 
for the Cherokee to cede 5,000,000 ac. in the east for 3,000,000 ac. in Arkansas.  The boundary of 
the 1817 Cherokee Land ran from the mouth of Point Remove Creek on the Arkansas River (near 
Morrilton) northeast to the White River (near Batesville), and from near Fort Smith northeast to 
near Harrison.  The treaty was “timely” because it carved out a federally protected niche free from 
white settlement just prior to Arkansas becoming a separate territory (Logan 1997:12). 
 
Approximately 3,000–4,000 Cherokee voluntarily moved “west in piecemeal fashion” during the 
decade after 1818, and by 1828 the Cherokee population in Arkansas is estimated to have been 
5,000–6,000 (Logan 1997:13; Stewart-Abernathy 1998).  Various researchers have noted that a 
high percentage of the Arkansas Cherokee were farmers that lived in “decent log houses” (Logan 
1997:13; Markham 1972).  Nutall (1999:136) observed that in 1820, the Arkansas River below 
Dardanelle was “pretty thickly scattered with the cabins and farms of Cherokee” and “both banks 
of the river, as we proceeded, were lined with the houses and farms of the Cherokees.”  These 
settlements are interpreted as “linear villages” consisting of dispersed individual farmsteads, in a 
manner similar to the post Revolutionary War Cherokee Towns system of the east (Logan 
1997:14; Schroedl 2001:278).  The Cherokee villages in the Arkansas River Valley were 
established at the mouths of perennial streams on the northern side of the Arkansas River 
including Point Remove Creek, Illinois Bayou, Piney Creek, Spadra Creek, and the Mulberry 
River (Logan 1997:14).  The Bowl, who lived south of the Arkansas River, refused to relocate 
across the river, and instead his group re-settled during 1819 on Lost Prairie along the Red River 
in southwestern Arkansas.  The Tara archaeological Site (3MI292) may represent one of the 
Bowl’s Red River Cherokee settlements (McCrocklin 1992). 
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During the late 1820s whites “began to agitate for the removal of the Cherokee from Arkansas 
Territory” (Logan 1997:20).  Despite opposition within the tribe, in 1828, a new treaty was 
negotiated that exchanged the Cherokee lands in Arkansas for seven million acres in Oklahoma.  
The Treaty of 1828 effectively ended the Cherokee occupation of Arkansas.  The Arkansas 
Cherokee, who later became known as the “Old Settlers,” immigrated to Indian Territory in 
1829, and Dwight Mission moved with them as well. 
 

 
Figure 3-01.  Map showing 1817–1828 Cherokee Lands in Arkansas (in red; blue arrow indicates project 

area; base map after Hanson and Moneyhon 1989). 

 

Trail of Tears 
President Andrew Jackson signed the Indian Removal Act in 1830.  Between 1831 and 1839, the 
U.S. Government moved Choctaw, Creek, Chickasaw, Seminole, and Cherokee Indians from 
eastern states to Oklahoma (Hanson and Moneyhon 1989:18).  The routes traveled by the 
Cherokee during their 1838 removal become known as the “Trail of Tears” due to the hardships 
suffered during this forced journey.  In the Cherokee language, the event is called Nvnna-da-ult-
sun-yi, which translates as “The Trail Where They Cried” (Satz 1979:93).  The Arkansas River 
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Valley was used both as a land and water route during the Trails of Tears.  The end result of the 
ordeal was that the “Old Settlers” were joined by the eastern Cherokee less than ten years after 
leaving Arkansas (Logan 1997:21). 

American Pioneers 
Following the Louisiana Purchase, the first American explorers in the Arkansas River Valley 
were lead by Lt. J.B. Wilkerson.  His small party was part of the 1806 Zebulon Pile expedition in 
the Rocky Mountains.  Lt. Wilkerson was sent down the Arkansas River from Kansas, and 
arrived at Arkansas Post in January 1807, but did not record much information (Hanson and 
Moneyhon 1989:22).  Soon after the War of 1812, Capt. John Rogers settled at what is now Fort 
Smith (Herndon 1922:807). 
 
The establishment of the Fort Smith Military Post in 1817 brought the first major Euro-American 
settlement into western Arkansas.  The construction of the Military Road from Little Rock to 
Fort Gibson in Indian Territory was authorized in 1828.  The road extended from Little Rock to 
Dardanelle on the northern side of the river, and crossed the river at Dardanelle.  The Butterfield 
stage line used the Military Road from ca. 1840 until the Civil War.  Pott’s Inn was built between 
1850 and 1858 on the Military Road in Pottsville, near Galla Creek.  It provided 
accommodations for travelers, including the surveyors for the Little Rock and Ft. Smith Railroad 
during the 1870s.  Today this structure, listed on the National Register of Historic Places 
(NRHP), is a local museum. 
 
Sebastian County was created by an act of the General Assembly on 6 January 1851 from 
portions of Crawford, Scott, and Polk counties (Herndon 1922:806).  The county was named for 
William K. Sebastian, a well-known antebellum judge, state senator, and U.S. senator. 

Public Land Sales 
The policy of surveying public land into 6-mi. square townships that were subdivided into  
36 numbered sections of 640-ac. had been established by the Ordinance of 1785 (Fehrenbacher 
1969:40).  Initially, public land was sold in 640-ac. tracts (whole sections), but such tracts 
proved too large and too expensive—even at the Land Act of 1796 price of $2 an acre—for most 
frontiersmen.  The Land Act of 1800, also known as the Harrison Land Act, authorized minimum 
purchases of 320-ac. and a four-year credit system (Johnson 1966:663); however, the credit 
system failed on account of the large number of overdue payments.  This, coupled with the 
financial Panic of 1819, prompted Congress to abolish the credit system.  The Land Act of 1820 
reestablished the policy of selling land only for cash, and lowered the price to $1.25 per acre. 
 
The General Land Office (GLO) began surveying Arkansas into townships in 1815 and this work 
continued across the state up to the Civil War.  The initial objective was to lie out 2,000,000 ac. 
for distribution to veterans of the War of 1812 (Hanson and Moneyhon 1989:26).  The east-west 
base line was set at a point near the mouth of the St. Francis River to reconstruct environmental 
conditions. 

CIVIL WAR AND RECONSTRUCTION 
In Arkansas, Unionist sentiment was highest in the northwest, while the southern and eastern 
counties, where cotton was produced with slave labor, favored secession.  During the initial vote 
for secession during March 1861, delegates from Sebastian County did not favor secession 
(Hanson and Moneyhon 1989:41); however, after the war began in April, the convention 
reconvened and all Arkansas counties voted for secession on 20 May 1861. 
 
Northwestern Arkansas witnessed two significant battles during the early years of the Civil War.  
The battle of Pea Ridge was fought near Bentonville during March 1862 and resulted in the 
withdrawal of the Confederate Army from northwestern Arkansas, thus leaving the Ozarks open 
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for Union operations.  Later, in December 1862, Confederates advanced into northwestern 
Arkansas in an attempt to relieve Union pressure on Ft. Smith.  This operation resulted in the 
Battle of Prairie Grove, and another Confederate withdrawal.  The Federal occupation of 
northwestern Arkansas was not seriously challenged again. 

HISTORIC DEVELOPED SETTLEMENT PERIOD 
The period from 1875 to 1930 is known as the Historic Developed Settlement period (Sabo et al. 
1990:158-170).  During this period the population density increased, and there were significant 
changes in settlement patterns and agricultural practices.  During this period the Ozarks 
transformed from Pioneer subsistence farming to general farming, and advances in the 
transportation infrastructure brought the region out of relative isolation. 
 
Historic Developed Settlement period in the Ozarks is contemporary with the Tenant period in 
the Arkansas’s Delta region (Stewart-Abernathy and Watkins 1982).  The Tenant period is 
named for the sharecropping or tenant farm labor system that was a significant characteristic of 
southern U.S. agriculture after the Civil War.  The decentralization of the old plantation system 
developed during Reconstruction as a means of stabilizing labor relations between former slaves 
and landowners. 

RAILROAD PERIOD 
During the Railroad period (1855–1950) communication and transportation became dominated by 
the railroads.  The period is “foremost characterized by a drastic reorganization of non-farming 
settlement pattern keyed to extremely narrow corridors… ” (Stewart-Abernathy and Watkins 
1982:HA18-19).  From an archaeological viewpoint the Railroad period is summarized as: 

 
…aside from the increased presence of consumer goods and increased general information level, 
the Railroad period is reflected by scores of nucleated settlements whose end or beginning date 
correspond to the coming of the railroad, and by some of the greatest landscape modifications 
made by people. These modifications take the form of embankments, cuttings, bridges, and 
support complexes, and exist on an intensive and extensive scale matched only by the construction 
after 1950 of highways and levees [Stewart-Abernathy and Watkins 1982:HA18-19].  
 

MODERN DEVELOPMENTS 
During World War II (WWII), the labor crisis was partly ameliorated by using German prisoners 
of war (POWs) as contract labor, and the POWs are credited with saving Arkansas’s cotton and 
rice crops (Pritchett and Shea 1978:13).  A POW branch camp was located in Fort Chaffee near 
Ft. Smith (Hope 2008). 
 
After WWII many African Americans left Arkansas.  The outward migration of local African 
Americans is considered part of the “Great Migration,” when numerous southern blacks moved 
to northern urban centers seeking industrial employment and relief from discrimination 
(Katznelson 1973). 

Fort Smith Airport 
The Ft. Smith Regional Airport has it origins in 1936 when an Airport Advisory Committee was 
appointed and the Ft. Smith Board of Directors purchased 320 ac. of land with bond money (Fort 
Smith Regional Airport 2017).  The first two sod runways were built in 1939, and the first 
hanger was built in 1941.  In 1945, the runways were relocated and resurface in asphalt. 
 
During the late 1940s and 1950s the runways were expanded and in 1952, Braniff Airways 
established commercial service.  The Arkansas Air National Guard moved the 188th Tactical 
Fighter Wing to the Ft. Smith Airport in 1956. 
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The airport has continued to expand and modernize since 1956, and in 1992 was renamed  
Ft. Smith Regional Airport.  In 2002, a new terminal complex was completed, and in 2005 new 
passenger jet bridges were opened. 

McClellan-Kerr Arkansas River Navigation System 
The Arkansas River is very shallow through Arkansas and Oklahoma, and was naturally 
incapable of supporting river traffic through most of the year.  To allow for navigation, the U.S. 
Army Corps of Engineers (USACE) constructed the McClellan-Kerr Arkansas River Navigation 
System, a series of 18 locks stretching 445 mi. from the Mississippi River upriver to Catoosa, 
Oklahoma (U.S. Army Corps of Engineers 2012).  Construction started in 1963 and was 
completed in 1971.   
 



Literature and Records Search 

 19 

IV.  LITERATURE AND RECORDS SEARCH 

ARKANSAS ARCHEOLOGICAL SURVEY 
The Automated Management of Archeological Site Data in Arkansas (AMASDA) online 
database was reviewed for this project.  A standard site files check was performed, and prior 
archaeological work in and within a 2-km radius of the APE was researched. 

PREVIOUSLY RECORDED SITES 
Importantly, the site files research reveals that there is no previously recorded archaeological site 
within the Ft. Smith Regional Airport wetlands delineation tract APE.  Within the 2-km search 
radius there are two previously recorded archaeological sites (3SB104 and 3SB997). 
 
Site 3SB104 is located southeast of the tract, near the edge of the 2-km search radius.  It is a low-
density Late Prehistoric or Protohistoric lithic scatter that was identified on a 500-m long section 
of dirt road during a survey of a proposed electric transmission line on Fort Chaffee Military 
Reservation (Williams 1986).  The site produced 34 artifacts including a Fresno arrow point, a 
chert biface, 30 pieces of chert debitage, and two pieces of novaculite debitage (Williams 
1986:9).  Six shovel tests were excavated within the site; all were sterile and revealed rocky 
reddish-brown silt loam B-horizon at 20–30 cm below surface (cmbs).  No further work was 
recommended for the portion of the site on the proposed electric transmission line. 
 
Since 1986, Site 3SB104 has bee revisited by various archaeologists including Mid-Continental 
Research Associates (MCRA), USACE Little Rock District, Weaver & Associates, LLC, and 
SWCA Environmental Consultants. 
 
Site 3SB997 is located northeast of the APE, near the edge of the 2-km search radius.  It is a 
historic site consisting of a structure depression and a brick drive that dates to the early to mid-
twentieth century.  It was identified in 1993 during a cultural resources survey of the proposed 
Phoenix Avenue Extension (Santeford et al. 1993).  Site 3SB997 was recommended not eligible 
for the NRHP. 

PREVIOUS ARCHAEOLOGICAL INVESTIGATIONS 
Review of AMASDA records revealed that the APE has not been previously surveyed for 
cultural resources, but there have been 12 prior studies in the project vicinity.  These studies are 
summarized below. 

Ozark Gas Transmission Lateral Gas Gathering System 
During 1982–1983, Heartfield, Price and Greene, Inc. conducted surveys of 40.3 mi. of proposed 
lateral gas pipelines for the Ozark Gas Company and the Delhi Gas Company (Heartfield, Price 
and Greene, Inc. 1984).  The lateral pipelines were widely distributed across the Arkansas River 
Valley, but included five segments in Sebastian County: Robbins-Fine #3-3 lateral; Jeffrey A-1 
lateral; Koenig Lateral; Steven-Fort Chaffee #3-3 lateral; Kelly A-1 lateral; and Stevens-Shale 
Pit lateral.  Five sites were recorded during the survey (3PP111, 3PP128, 3JO129, 3JO133, and 
3LO99), but none was in Sebastian County. 

Alternate Gas Pipeline, Relocation Route “A” 
During 1985, the Arkansas Archeological Survey (AAS) Sponsored Research Program (SRP) 
conducted a survey of a 6.4-km corridor for an alternate gas pipeline route for the Arkansas 
Oklahoma Gas Corporation (Zahn 1985).  This resulted in the identification of three sites: 3SB82 
(an isolated novaculite flake); 3SB83 (a low-density prehistoric/historic scatter); and 3SB84 (an 
isolated historic find). 
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Fort Chaffee Gas Pipeline 
The following year (1986) the AAS SRP conducted a survey of a 3.2-km corridor for a proposed 
natural gas pipeline (Zahn 1986).  This resulted in the identification of three archaeological sites: 
two prehistoric (3SB100 and 3SB101) and one historic (3SB102). 

Three Miles of Proposed Transmission Line on the Fort Chaffee Military Reservation 
During 1986, AAS SRP then conducted a survey of a 3-mi. corridor for a proposed electric 
powerline on Fort Chaffee for Oklahoma Gas and Electric Company (Williams 1986).  One 
prehistoric scatter (3SB104) was identified that produced a late prehistoric/protohistoric 
projectile point/knife (PP/K), a Fresno point (see discussion above). 

Fort Chaffee Military Garrison Cultural Resources Survey 1989–1990 
During 1989–1990, Archeological Assessments, Inc. (AAI) conducted a survey of 22,340 ac. at 
the Fort Chaffee Military Instillation for the USACE Little Rock District (Bennett and Lee 
1993).  This resulted in the identification of 352 sites, including 129 Prehistoric components and 
248 Historic components.  Additional investigations were recommended at 12 of the sites. 

World War II Structures at Fort Chaffee 
Also during 1989–1990, AAI conducted a survey of WWII structures at Fort Chaffee (Blakely 
and Northrip 1991).  This survey included the development of a historic context for Fort Chaffee, 
as well as the creation of a structure inventory. 

Phoenix Avenue Extension 
During 1993, Spears, Inc. conducted a cultural resources survey of a 4.8-km corridor for a 
proposed expansion of Phoenix Avenue between Fort Smith and Massard (Santeford et al. 1993).  
This survey resulted in the identification of a historic home site (3SB997; see discussion above).  
Prior to the fieldwork a literature and records search was conducted, and reported separately 
(Spears and Moerbe 1993). 

Two Bridge Improvements on Massard Road 
In 1998, Spears, Inc. conducted a cultural resources survey of two bridge improvements on 
Massard Road in Fort Smith and reported negative findings (Spears and Gannon 1998). 

Macsteel Pipeline 
During 2003, AAI conducted a survey of an existing 2-mi. gas pipeline corridor located within 
Fort Chaffee and reported negative findings (Northrip and Bennett 2003). 

21 National Guard Armories 
During 2005, Historic Preservation Associates (HPA) conducted reconnaissance investigations 
of 21 National Guard Armories in Arkansas (Klinger et al. 2005).  The Fort Smith National 
Guard Armory was examined during this reconnaissance via the excavation of six shovel tests 
(Klinger et al. 2005:60).  Negative findings were reported. 

Phoenix Avenue Widening  
During 2008, Arkansas Highway and Transportation (AHTD) archaeologists conducted a survey 
of 1.1 mi. of Phoenix Avenue that was slated for widening (Scoggin 2008).  Negative findings 
were reported. 

Meter Station Expansion 
During 2010, Weaver & Associates, LLC conducted a survey of a 0.11-ac. tract in association 
with the expansion of a meter station on an existing natural gas pipeline (Konkol 2010).  Eight 
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shovel tests were excavated at previously recorded Site 3SB104 (see discussion above), and all 
were negative. 

ARKANSAS HISTORIC PRESERVATION PROGRAM STRUCTURE FILES 
Review of the Arkansas Historic Preservation Program (AHPP) ArcGIS database reveals that 
there is no previously recorded structure or historic property within the APE.  There is one 
previously recorded structure located on the eastern boundary of the 2-km search radius.  
Property SB1027 is the CR-4097D (a.k.a. 66th Street) Bridge over Little Massard Creek.  It is a 
1945 structure that was recorded in 1992 by McClurkan.  The NRHP status of the bridge is not 
listed in the AHPP database. 
 
Within the 2-km search radius of the APE there are an additional 29 structures recorded by the 
AHPP (SBØ900–SBØ927; Table 4-01).  These properties are clustered northwest of the Fort 
Smith Regional Airport runways.  The majority of these structures (n=27) were constructed by 
the military between 1955 and 1989.  Two of the properties (SBØ926 and SBØ927) are airport 
facilities. 
 

Table 4-01.  Historic properties recorded within the 2-km search radius of the Area of Potential Effects. 
Resource Name Date NRHP Status 
SBØ900 Building 034 Water Tower 1960 2-Ineligible 
SBØ901 Building 101 Traffic Check House 1975 2-Ineligible 
SBØ902 Building 102 Squadron Operations 1955 2-Ineligible 
SBØ903 Building 104 Paint, Oil, and Dope Building 1955 2-Ineligible 
SBØ904 Building 108 Covered Storage Building 1955 2-Ineligible 
SBØ905 Building 110 Motor Service Shop 1960 2-Ineligible 
SBØ906 Building 112 Service station 1970 2-Ineligible 
SBØ907 Building 113 Flyaway Kit Building 1972 2-Ineligible 
SBØ908 Building 115 Weapon maintenance Shop 1976 2-Ineligible 
SBØ909 Building 118 Vehicle Maintenance Shop 1982 2-Ineligible 
SBØ910 Building 119 Mobility Storage 1987 2-Ineligible 
SBØ911 Building 200 Hanger Type H2 2-story lean-tom 1955 2-Ineligible 
SBØ912 Building 201 Airfield Fire Rescue Station 1955 2-Ineligible 
SBØ913 Building 203 Aircraft maintenance Manger 1978 2-Ineligible 
SBØ914 Building 204 Standard Engine Buildup Shop 1961 2-Ineligible 
SBØ915 Building 207 Swimming Pool Bath House 1956 2-Ineligible 
SBØ916 Building 208 Communication Building 1986 2-Ineligible 
SBØ917 Building 209 Aircraft Maintenance Shop 1988 2-Ineligible 
SBØ918 Building 210 Airman and Officers Club 1967 2-Ineligible 
SBØ919 Building 214 Aircraft Maintenance Shop 1972 2-Ineligible 
SBØ920 Building 216 Electronic Communication Shop 1978 2-Ineligible 
SBØ921 Building 218 Aircraft Maintenance Shop 1982 2-Ineligible 
SBØ922 Building 220 Squadron Operations 1975 2-Ineligible 
SBØ923 Building 221 Aircraft Weapons Calibration  1982 2-Ineligible 
SBØ924 Building 222 Storage Magazine above Ground A, B, and C 1975 2-Ineligible 
SBØ925 Building 225 Ammunition Maintenance Shop 1989 2-Ineligible 
SBØ926 Building 500 Fort Smith Airport Passenger Terminal 1959 2-Ineligible 
SBØ927 Building 502 Storage 1980 2-Ineligible 
SB1027 Bridge 19464 (Sebastian Co. Rd. 4097D) 1945 not listed in  

AHPP database 
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NATIONAL REGISTER OF HISTORIC PLACES LISTINGS 
As of this writing, there are 55 NRHP listed properties in Sebastian County, Arkansas (National 
Register of Historic Places 2017).  They include a variety of individually listed structures, as 
well as the Fort Smith National Historic Site, six historic districts, five bridges, four locomotives/ 
streetcars, two cemeteries, two monuments, two road segments, and a water tower.  There is no 
listed archaeological site within Sebastian County. 
 
Importantly, there is no NRHP listed property within the APE, and none with the 2-km search 
radius.  The nearest NRHP listed property to the Ft. Smith Regional Airport wetlands delineation 
tract APE is the Saint Scholastica Convent at 1301 South Albert Pike in Fort Smith, which is  
4.7 km to the northwest. 

GENERAL LAND OFFICE LAND PATENTS 
To investigate the early history of private land ownership in the APE, land patent reports were 
obtained from the Bureau of Land Management (BLM) webpage.  This was accomplished by 
searching for patents issued for Section 36 of T8N R32W. 
 
This search resulted in the identification two patents: an 1844 patent to Nathan Keith and an 
1854 patent to William Power.  Unfortunately, neither is relevant to the Ft. Smith Regional 
Airport wetlands delineation tract because these patents are associated with the NW¼ of Section 
36 (and the APE lies in the SW¼ of Section 36). 

CARTOGRAPHIC REVIEW 

1829 GENERAL LAND OFFICE PLAT MAP 
The earliest detailed map of the study area is the 1829 GLO plat map for T8N R32W (Figure  
4-01).  It reveals no cultural feature within the APE, but does show a tributary of “Little 
Massards Creek” within the tract.  The APE, and much of the southern portion of the township is 
located within “Massards Prairie.”  “Garrison Prairie” is located to the north.  The most 
prominent cultural feature is the “Fort Smith Reservation,” now the Fort Smith Historic Site, and 
its cemetery, which are located on the state line (Choctaw Boundary) near the Arkansas River. 
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Figure 4-01.  The 1829 T8N R32W General Land Office plat map with the Area of Potential Effects overlain 

(in fuchsia). 
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1887 VAN BUREN QUADRANGLE 
In 1887, the Geological Survey of Arkansas published a 1:62,500 scale Van Buren quadrangle.  
No cultural feature is shown at the future Ft. Smith Regional Airport location, and the Missouri 
Pacific Railroad, which runs along the southern boundary of the APE, is also not shown.  
Massard Creek is indicated within the study area, which is part of the Massard Prairie. 
 

 
Figure 4-02.  A portion of the 1887 Geological Survey of Arkansas Van Buren quad with the Area of Potential 

Effects indicated. 
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1903 SEBASTIAN COUNTY PLAT BOOK  
In 1903, the Imperial Publishing Company published the “Plat Book of Sebastian County, 
Arkansas” (Figure 4-03).  The Arkansas Central Railroad is found along the southern boundary 
of the tract in 1903; it operated from 1897 until 1922 when the Missouri Pacific Railroad 
acquired it (Hull 1997).  The western portion of the APE is part of a 120-ac. parcel owned by 
T.B. Carnall, and the eastern portion is part of a 40-ac. parcel owned by B. Qunate.  No structure 
is shown within the APE in 1903. 
 

 
Figure 4-03.  A portion of the 1903 Plat Book of Sebastian County, Arkansas with the Area of Potential 

Effects overlain (in red). 
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1936 COUNTY ROAD MAP 
The 1936 Sebastian County Road Map reveals that the Missouri Pacific Railroad and 66th Street 
(a.k.a. CR-4097D) were in place on the southern and eastern boundaries of the APE (Figure  
4-04).  Today 66th Street (a.k.a. CR-4097D, then Highway 22) no longer extends north past 
Massard Creek due to later airport expansions.  No structure or improvement is shown within the 
APE in 1936.  The Fort Smith Airport did not exist in 1936, although 320 ac. for it had been 
purchased (Fort Smith Regional Airport 2017).  The tract is just north of Carnall, a whistle stop 
on the Missouri Pacific Railroad (Hull 1997:343). 
 

 
Figure 4-04.  A portion of the 1936 County Road Map with the Area of Potential Effects overlain (in red). 
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1947 VAN BUREN QUADRANGLE 
The 1947 Van Buren, AR 15-min. quad shows the study area and vicinity in detail eight years 
after the initial construction of the airport (Figure 4-05).  Cultural features with the study tract 
include a “Gas Tank” in the southeastern corner of the tract and two linear ponds that are 
interpreted as borrow pits.  The municipal airport terminal is located to the northwest of the 
study tract (in Section 35), and at this date there are no airport facilities to the north of the study 
tract.  East-west Runway 7/25 is found in its present location, however today it extends another 
1,660 ft. to the east of 66th Street (a.k.a. CR-4097D, then Highway 22).  Runway 1/19, which is 
located immediately west of the wetland tract, does not exist in 1947. 
 

 
Figure 4-05.  A portion of the 1947 Van Buren, AR 15-min. quad with the Area of Potential Effects overlain 

(in fuchsia). 
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V.  FIELD INVESTIGATIONS 

METHODS 
A crew consisting of a Register of Professional Archaeologists (RPA) certified Archaeologist 
and four Archaeological Technicians conducted the fieldwork on 15–17 February 2017.  The 
basic survey method consisted of excavating shovel tests at 20-m intervals, coupled with a visual 
inspection of disturbed, rocky, and water-covered locations.  This method conforms to that of an 
“intensive survey” under the 2010 State Plan guidelines (Appendix B of the Arkansas State 
Plan, revised version in effect as of 1 January 2010). 

SHOVEL TEST DEFINITION 
A shovel test consisted of the excavation of a four-sided hole at least 30 cm to a side (0.09 m2).  
Each shovel test was excavated to culturally sterile deposits, unless a disturbance or water 
seepage halted the excavation.  To ensure consistent artifact recovery, all sediment was hand-
screened through 0.25-in. mesh hardware cloth.  All natural and cultural strata revealed in the 
individual shovel test profiles were recorded using metric depth measurements, and described in 
terms of textural class and color (using the Munsell Soil Color Chart).  Additional strata 
descriptions were provided as needed, such as moisture, natural rock content, and number and 
size of roots.  Panamerican employs a specialized shovel test form to insure consistent shovel test 
profile recording.  Following recording a shovel test, artifact sample bags (if any) were labeled.  
All holes were subsequently backfilled as closely as possible to the original condition. 

SITE DEFINITION 
In Arkansas, an archeological site is “defined by the presence of three or more artifacts (chips, 
flakes, historic objects, etc.) within 5 m of each other, or by the presence of man-made features 
such as mounds, Civil War entrenchments, [or] wells,” even when there are no artifacts present 
(2010 State Plan Appendix B guidelines).  Additionally, to be recorded in the AAS site files 
database, a site must be 50 years or older. 
 
An isolated find is recorded as a site if it is a diagnostic or significant artifact.  By way of 
example, the 2010 State Plan Appendix B guidelines note that a diagnostic artifact is “one that 
provides temporal or cultural information” and an example of a significant artifact is a novaculite 
flake in the Delta. 

SURVEY DOCUMENTATION 
To ensure appropriate field data management, Panamerican employs a system the company 
developed for intensive surveys.  This system has been successfully implemented for several 
years and, for example, it has been used successfully during various past projects within 
Arkansas.  Throughout the course of the fieldwork, the crew used specialized forms to 
individually record the shovel test locations.  The status of each shovel test was assessed as 
positive (), negative (), or not excavated (Ø).  In the case of the latter, which are referred to as 
“no-test” locations, the reason for not excavating a shovel test is provided on the forms.  This 
allows for a complete inventory of shovel tests to be generated.  Shovel test profiles, sediment 
characteristics, and depths of artifact recovery, if any, were recorded on the forms during the 
fieldwork.  At the end of each field day, this information was collected by the field director and 
reviewed for content.  The shovel test data were later entered into a Microsoft Excel spreadsheet 
by Panamerican laboratory staff, and a table presenting the information was produced.  This table 
documents the intensity of the survey, and demonstrates the coverage of the non-site areas within 
the APE. 
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In addition to the individual shovel test results recorded by the archaeological technicians, the 
field documentation included, but was not limited to, the following: (1) the Field Director 
maintained a set of field notes that outlines daily activities and provides a general commentary 
on the project findings, and it also includes any unique or significant findings; (2) the survey area 
and all recorded sites were recorded using photography; and (3) a number of logs or lists were 
maintained, including one for photo records.   

FINDINGS 
The survey resulted in negative findings.  No artifact, archaeological deposit, cultural feature, or 
historic property was identified within the 43-ac. Fort Smith Regional Airport wetland 
delineation tract APE.  Given the low, wet nature of much of the tract, coupled with the past 
disturbances associated with airport infrastructure construction and a former gas well, this result 
is not surprising.  Recall that most of the tract is composed of Wrightsville-Messer complex soil, 
a Capability Unit/Class IVw-1 soil that has low archaeological probability.  Additionally, 
archival research failed to produce any evidence for historic occupation of the APE other than a 
ca. 1947 natural gas tank in the southeastern corner of the property. 
 
During the course of the survey 295 shovel tests were recorded on 46 transects, including 251 
negative tests and 44 planned tests that were not excavated due to the presence of various 
construction-related disturbances (e.g., recent realignment of the South Perimeter Road, borrow 
pits, a gas pipeline, a gas tank or well pad, and drainage ditches) or the presence of standing 
water or surface rock (Figure 5-01; Appendix B: Shovel Test Inventory). 
 
Transects 1–20 (T1–T20) covered the brushy area south of the creek in the eastern portion of the 
APE (Figure 5-02).  In total, 91 shovel tests were recorded on T1–T20 including 73 negative, 
and 18 no-dig positions.  The T1–T20 area included a 0.14-ac. pond that is to be filled (Figure 5-
03).  The former gas well location that covers a rectangular area in the southeastern corner of the 
tract was extensively disturbed and paved in gravel, and as a result no transect was recorded 
there (Figure 5-04).  The 1947 Van Buren quad shows a gas tank at this location (see Figure 4-
05); it is no longer extant. 
 
The brushy area north of the creek was covered by T21–T30 and T46.  Thirty-nine shovel tests 
were recorded on T21–T30 and T46, including 29 negative and ten no-dig positions.  An area of 
standing water north of T46 was not covered by transects. 
 
The open grassy area that characterized the western portion of the APE was covered by T31–
T45.  In total, 165 shovel tests were recorded on T31–T45, including 129 negative and 36 no-dig 
positions.  The southwestern portion of this area has been impacted by drainage ditch 
construction (Figure 5-05).  The two linear borrow pits (0.39 ac. and 0.28 ac. in size) within the 
open area will be filled (Figure 5-06).  The far western portion of the tract was extensively 
disturbed during the 2016 realignment of South Perimeter Road.  The old road was visible as a 
disturbed linear feature to the west and north of the newly constructed road (Figure 5-07; see 
Figure 1-03 for illustration of relationship of old road to new). 
 
Most of the shovel test soil profiles with the open area (i.e., western portion of the APE nearest 
the runways) exhibited evidence of disturbances, either from borrowing or grading.  Brian 
Maurer of Morrison Shipley Engineers confirmed that this area had been disturbed.  The 
Archaeological Technicians noted two general types of soil profiles within this area, neither 
appeared natural: one is a light colored clay with dark concretions akin to subsoil (Figure 5-08), 
and the other is a dark colored mixed material that likely represents fill (Figure 5-09). 
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Figure 5-01.  Shovel test transects plotted on a Google Earth image. 
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Figure 5-02.  Brushy area south of creek; view north to control tower (DSCN2025). 

 
Figure 5-03.  The 0.14-ac. pond to be filled in the eastern brushy area; view south (DSCN2026). 
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Figure 5-04.  Gas tank or well portion of tract; view west from 66th Street (a.k.a. CR-4079D; DSCN2058). 

 
Figure 5-05.  Drainage ditch in the southwestern portion of the tract; view northwest (DSCN2047). 
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Figure 5-06.  Linear borrow pit; view south-southwest from northern side of the tract (DSCN2051). 

 
Figure 5-07.  New South Perimeter Road on northern side of tract with the disturbed old road location on 

right; view south-southwest (DSCN2053). 
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Figure 5-08.  Transect 40-Shovel Test 5 profile (DSCN2048). 

 
Figure 5-09.  Transect 35-Shovel Test 8 profile (DSCN2046).  
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VI.  SUMMARY AND RECOMMEDATIONS 

SUMMARY 
At the request of PMI, Panamerican performed a Phase I cultural resources survey of a 43-ac. 
wetland delineation tract at the Fort Smith Regional Airport in Sebastian County, Arkansas.  The 
purpose of this investigation was to identify all cultural resources present within the APE, and to 
provide appropriate management recommendations for any such properties identified. 
 
The 43-ac. tract is located on the southern side of the Fort Smith Regional Airport.  It is found 
south of the airport control tower, north of the Missouri Pacific Railroad, west of 66th Street 
(a.k.a. CR-4097D) and southeast of Runway 1/19 (see Figure 1-01).  Little Massard Creek 
bisects the APE, which includes an eastern portion covered in scrub vegetation and a western 
portion that is an open pasture adjacent to the runways.  Two linear ponds (old borrow pits) are 
located in the western-central portion of the tract and a gas tank or well was formerly located in 
the southeastern corner. 
 
The purpose of the undertaking is to eliminate waterfowl habitat adjacent to the airport in order 
to reduce the probability of bird strikes with aircraft.  Proposed work and the limits of 
disturbance are illustrated as Figure 1-02. 
 
A review of the AAS, AHPP, and NRHP databases files revealed that there is no archaeological 
site or historic property located within the APE.  Within the 2-km search radius there are two 
previously recorded archaeological sites (3SB104 and 3SB997), and 30 AHPP properties 
(SB1027 and SBØ900–SBØ927; see Table 4-01).  An archival map review failed to produce 
evidence for a Historic period occupation of the APE, but a 1947 source shows a gas tank in the 
southeastern corner (see Figure 4-05). 
 
A crew consisting of an RPA certified Archaeologist and four Archaeological Technicians 
conducted the fieldwork on 15–17 February 2017.  The basic survey method consisted of 
excavating shovel tests at 20-m intervals, coupled with a visual inspection of disturbed, rocky, 
and water-covered locations.  During the course of the survey 295 shovel tests were recorded, 
including 251 negative tests and 44 planned tests that were not excavated due to the presence of 
various construction-related disturbances (e.g., recent realignment of the South Perimeter Road, 
borrow pits, a gas pipeline, a gas tank or well pad, and drainage ditches) or the presence of 
standing water or surface rock (see Figure 5-01 and Appendix B). 
 
The survey resulted in negative findings.  No artifact, archaeological deposit, cultural feature, or 
historic property was identified within the 43-ac. Fort Smith Regional Airport wetland 
delineation tract APE.  Given the low, wet nature of much of the tract, coupled with the past 
disturbances associated with airport infrastructure construction and a former gas well, this result 
is not surprising.  Recall that most of the tract is composed of Wrightsville-Messer complex soil, 
a Capability Unit/Class IVw-1 soil that has low archaeological probability.  Additionally, 
archival research failed to produce any evidence for historic occupation of the APE other than a 
ca. 1947 natural gas tank in the southeastern corner of the property. 

RECOMMENDATIONS 
As there is no cultural resource within the Fort Smith Regional Airport wetland delineation tract 
APE, the proposed undertaking will not have an adverse impact on cultural resources.  As such, 
no further cultural resource work is recommended. 
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C. ANDREW BUCHNER, PRINCIPAL INVESTIGATOR AND AUTHOR 
C. Andrew Buchner has 28 years experience as a cultural resource management (CRM) 
archeologist, is an owner/partner in Panamerican Consultants, Inc., and currently manages the 
company's Memphis office.  His degrees include an M.A. (1989) in Anthropology from the 
University of Memphis, and a B.A. (1984) in Anthropology/Sociology from Westminster 
College, Fulton, Missouri.  A native Arkansan (Little Rock Catholic High Class of 1980), he is 
certified by the Register of Professional Archeologists (RPA ID# 12420), and is a member of 
various professional organizations including the Society for American Archeology, the 
Southeastern Archeological Conference, the Caddo Conference, the Society for Historical 
Archeology, and the Society for Industrial Archeology.  Additionally, he is a Life Member of the 
Arkansas Archeological Society.  “Drew” has participated in dozens of projects in rural and 
urban contexts within Arkansas for clients including AHTD, the Corps of Engineers, the 
National Park Service, the Ouachita National Forest, Arkansas Parks, and Arkansas Game & 
Fish Commission, as well as various engineering firms.  Mr. Buchner has written over 600 
technical reports, including 246 reports in the AMASDA database, and is published in various 
peer-reviewed journals including two monographs in the Arkansas Archeological Survey’s 
Research Series: Mississippian Transitions at John’s Lake (Research Series No. 60) and 
Excavations at the Howe Pottery a Late Nineteenth-Century Kiln in Benton, Arkansas (Research 
Series No. 66).     

ANDREW SAATKAMP, FIELD DIRECTOR AND AUTHOR 
Andrew Saatkamp has 23 years of experience as a CRM archaeologist.  His degrees include an 
M.A. (1994) in Anthropology from the University of Memphis and a B.A. (1989) in 
Anthropology from the University of Tennessee, Knoxville.  Mr. Saatkamp is certified by the 
Register of Professional Archaeologists (RPA ID# 15459), and he is a member the Society for 
American Archaeology.  Since joining Panamerican in 1994, Mr. Saatkamp has served as a Field 
Director for numerous survey projects in the southeastern United States, including numerous 
Phase I cultural resources projects in Arkansas.  During his career, Mr. Saatkamp has authored or 
co-authored more than 250 contract reports, including 71 reports in the AMASDA database.  Mr. 
Saatkamp possesses various ancillary and computer skills, including GIS manipulation and 
analysis.   
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Appendix B: Shovel Test Inventory 

 B-1 

T ST R 
Max 

Depth 
(cm) 

Soil Description Notes 

1 1 Ø   
cement 
pad/maintenance station 

1 2  15 0–15 cm 10YR 4/6 sandy loam shale and rock at 
surface 

1 3  10 0–10 cm 10YR 4/6 sandy loam shale and rock at 
surface 

1 4  15 0–15 cm 10YR 4/6 sandy loam shale and rock at 
surface 

1 5  20 0–20 cm 10YR 4/3 sandy loam shale and rock at 
surface 

1 6 Ø   large rock fill for bridge 
2 1 Ø   bedrock slab 

2 2  10 0–10 cm 10YR 4/6 sandy loam shale and rock at 
surface 

2 3  5 0–5 cm 10YR 4/4 sandy loam shale and rock at 
surface 

2 4  15 0–15 cm 10YR 4/6 sandy clay loam shale after 15 cmbs 
2 5  20 0–10 cm 10YR 4/6 sandy loam; 10–20 cm 10YR 3/3 clay shale after 20 cmbs 

3 1  20 0–10 cm 10YR 4/2 sandy clay; 10–20 cm 10YR 5/6 sandy clay 
with shale  

3 2  10 0–10 cm 10YR 5/4 sandy clay with shale and gravel hit rock at 10 cmbs 
3 3  20 0–5 cm 10YR 4/3 sandy clay; 5–20 cm 10YR 5/4 sandy clay  
3 4  20 0–10 cm 10YR 4/3 sandy clay; 10–20 cm 10YR 5/4 sandy clay  
4 1  30 0–20 cm 10YR 4/3 loam; 20–30 cm 10YR 5/4 sandy clay loam  
4 2  25 0–10 cm 10YR 4/3 loam; 10–25 cm 10YR 5/4 sandy clay loam  
4 3  10 0–10 cm mottled 10YR 5/4 and 10YR 4/2 sandy clay gravel 
5 1  40 0–40 cm 10YR 2/2 clay  
5 2  15 0–15 cm 10YR 2/2 loamy clay water at 15 cmbs 
5 3  40 0–40 cm 10YR 3/2 loamy clay  
5 4  40 0–40 cm 10YR 3/2 loamy clay  
5 5 Ø   in creek 
6 1  30 0–30 cm 10YR 2/2 clay  
6 2  30 0–30 cm 10YR 2/2 clay  
6 3  30 0–30 cm 10YR 2/2 clay  
6 4  40 0–10 cm 10YR 2/2 loam; 10–40 cm 10YR 3/2 loamy clay  
6 5  40 0–10 cm 10YR 2/2 loam; 10–40 cm 10YR 3/2 loamy clay  
7 1  30 0–15 cm 10YR 3/2 sand and gravel fill; 15–30 cm 7.5YR 5/8 clay  
7 2  25 0–20 cm 10YR 3/3 sand and gravel; 20–25 cm 7.5YR 5/8 clay  
7 3  25 0–25 cm mottled 10YR 3/3, 10YR 4/2, and 7.5YR 5/8 sandy clay 

with gravel  
7 4  30 0–30 cm 10YR 4/3 saturated sandy clay on bank of creek 
8 1  30 0–30 cm 10YR 4/3 sandy clay  
8 2  25 0–25 cm mottled 10YR 3/2, 10YR 4/2, and 7.5YR 5/8 sandy clay  
8 3  30 0–30 cm mottled 10YR 4/3 and 10YR 4/2 clay  

8 4 Ø   

drainage channel; 
heavily disturbed by 
flooding 
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Depth 
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8 5  25 0–15 cm 10YR 4/3 clay loam; 15–25 cm 10YR 5/8 clay at fence line 

9 1  30 0–20 cm 7.5YR 4/6 silty clay loam; 20–30 cm 7.5YR 6/8 silty 
clay loam  

9 2  30 0–20 cm 10YR 3/3 silty loam; 20–30 cm 10YR 6/6 silty clay 
loam 

full of shale; probable 
spoil pile to west 

9 3  30 0–20 cm 10YR 4/4 silty loam; 20–30 cm 10YR 6/6 silty clay 
loam large rocks in test 

9 4  40 0–30 cm 10YR 4/3 silty loam; 30–40 cm mottled 10YR 7/2 and 
10YR 4/1 silty clay loam 

soil appears frequently 
flooded 

9 5  40 0–30 cm 10YR 4/3 silty loam; 30–40 cm mottled 10YR 7/2 and 
10YR 4/3 silty clay loam  

10 1  40 0–30 cm 10YR 4/3 silty loam; 30–40 cm mottled 10YR 4/3 and 
10YR 7/2 silty clay loam  

10 2  30 0–20 cm 10YR 4/3 silty loam; 20–30 cm mottled 10YR 4/3, 
10YR 5/8 , and 10YR 7/2 silty clay loam fairly wet 

10 3  30 0–20 cm 10YR 4/3 silty loam; 20–30 cm mottled 10YR 4/3, 
10YR 5/8 , and 10YR 7/2 silty clay loam  

10 4 Ø   
spoil pile; rock at 
surface 

10 5 Ø   pond 
10 6  20 0–20 cm 10YR 6/6 silty clay loam heavy gravel content 

10 7 Ø   
gravel at surface; 
pipeline corridor 

11 1  40 0–30 cm 10YR 4/6 silty loam; 30–40 cm 10YR 3/2 clay  
11 2  25 0–15 cm 10YR 4/3 silty loam; 15–25 cm mottled 10YR 4/3 and 

10YR 5/1 clay  

11 3  20 0–10 cm 10YR 4/3 silty loam; 10–20 cm mottled 10YR 4/3 and 
10YR 5/1 clay  

11 4 Ø   
disturbed; push pile; 
dump 

11 5  20 0–10 cm 10YR 5/6 silty clay loam; 10–20 cm mottled 10YR 5/8 
and 10YR 6/2 clay  

11 6  30 0–20 cm 10YR 4/3 silty loam; 20–30 cm mottled 10YR 4/3 and 
10YR 5/1 clay  

11 7  50 0–40 cm 10YR 4/3 silty clay loam; 40–50 cm 10YR 3/2 clay  
12 1  40 0–40 cm mottled 10YR 4/4 and 10YR 3/2 loamy clay saturated 

12 2  30 0–20 cm 10YR 4/3 silty loam; 20–30 cm mottled 10YR 4/3 and 
10YR 6/1 clay  

12 3  20 0–10 cm 10YR 4/3 silty loam; 10–20 cm mottled 10YR 4/3 and 
10YR 5/1 clay  

12 4  30 0–30 cm mottled 10YR 5/2 and 7.5YR 5/6 clay  
12 5  20 0–10 cm 10YR 4/3 silty clay loam; 10–20 cm 10YR 3/2 clay  
12 6  30 0–20 cm 10YR 4/3 silty clay loam; 20–30 cm mottled 10YR 4/3 

and 10YR 5/1 clay  

12 7  40 0–30 cm 10YR 4/6 silty loam; 30–40 cm mottled 10YR 4/6 and 
10YR 3/2 clay  

13 1  30 0–20 cm 10YR 4/4 clay loam; 20–30 cm 10YR 4/3 compact clay  
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13 2  25 0–25 cm mottled 10YR 4/3 and 10YR 4/2 clay loam  
13 3  25 0–25 cm mottled 10YR 4/3 and 10YR 4/2 clay loam  
13 4  25 0–25 cm mottled 10YR 4/3, 10YR 4/2, and 10YR 5/8 clay  
13 5  25 0–25 cm mottled 10YR 4/3, 10YR 4/2, and 10YR 5/8 clay  
13 6  30 0–30 cm mottled 10YR 4/2 and 10YR 5/3 clay loam  
14 1  25 0–25 cm mottled 10YR 4/3 and 10YR 5/2 clay loam  
14 2  25 0–25 cm mottled 10YR 4/3 and 10YR 5/2 clay loam  
14 3 Ø   

subsoil at surface; wet 
drainage area 

14 4  25 0–10 cm 10YR 4/3 clay loam; 10–25 cm 10YR 6/6 clay  
14 5 Ø   

drainage channel; 
subsoil at surface 

14 6 Ø   gas pipeline 
15 1 Ø   disturbed; pipeline 

15 2  30 0–15 cm 10YR 4/3 sandy clay loam; 15–30 cm mottled 10YR 5/4 
and 10YR 5/8 sandy clay  

15 3  30 0–15 cm 10YR 4/3 sandy clay loam; 15–30 cm mottled 10YR 5/4 
and 10YR 5/8 sandy clay  

15 4  30 0–20 cm mottled 10YR 5/4 and 10YR 4/3 sandy clay loam; 20–
30 cm mottled 10YR 5/4 and 10YR 6/2 sandy clay  

15 5  35 0–25 cm 10YR 5/4 sandy clay; 25–35 cm mottled 10YR 5/4 and 
10YR 4/6 sandy clay  

16 1  20 0–10 cm 10YR 3/3 loam; 10–20 cm mottled 10YR 5/4, 10YR 
6/6, and 10YR 6/4 sandy clay oxidation 

16 2 Ø   disturbed area; pipeline 
17 1 Ø   gas pipeline; disturbed 
17 2  30 0–15 cm 10YR 3/2 loam; 15–30 cm 10YR 5/4 clay  
18 1 Ø   gas pipeline; disturbed 
18 2  40 0–40 cm 10YR 5/4 loamy clay  
19 1 Ø   

gas line row; standing 
water 

19 2  50 0–40 cm 10YR 4/4 silty loam; 40–50 cm 10YR 5/6 silty loam  
19 3  50 0–40 cm 10YR 4/4 silty loam; 40–50 cm 10YR 5/6 silty loam  
20 1  50 0–40 cm 10YR 4/4 silty loam; 40–50 cm 10YR 5/6 silty loam  
20 2 Ø   

gas pipeline row; 
standing water 

21 1  25 0–10 cm 10YR 4/3 clay loam with gravels; 10–25 cm 10YR 5/4 
clay  

21 2  10 0–10 cm 10YR 4/4 clay with heavy gravel fill  
22 1  30 0–20 cm 10YR 4/4 clay loam; 20–30 cm 10YR 6/6 clay  
22 2  10 0–10 cm 10YR 3/2 clay with dense layer of gravel  
22 3 Ø   gravel entrance 

23 1  10 0–10 cm 10YR 5/4 sandy clay with shale and gravel adjacent to fence line; 
possibly disturbed 

23 2  20 0–5 cm 10YR 3/3 sandy clay; 5–20 cm 10YR 5/4 sandy clay some large gravel and 
shale 
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23 3  35 0–35 cm 10YR 5/4 sandy clay water at 35 cmbs; some 
metal nearby 

23 4 Ø   
drainage; inundated 
with water 

23 5  20 0–20 cm 10YR 5/4 sandy clay  
24 1 Ø   standing water area 
24 2 Ø   wetland area 
24 3 Ø   disturbed area; gravel 

25 1  10 0–10 cm mottled 10YR 4/3 and 10YR 5/6 clay loam saturated; shale and 
rock at surface 

25 2  25 0–10 cm 10YR 4/3 silty loam; 10–25 cm 10YR 4/4 loamy clay  
25 3 Ø   standing water 

25 4  15 0–15 cm 10YR 5/4 clay filled with water after 
15 cmbs 

25 5  20 0–10 cm 10YR 4/3 silty clay loam; 10–20 cm 10YR 4/4 silty clay  
26 1  20 0–10 cm mottled 10YR 4/3 and 10YR 5/6 loamy clay; 10–20 cm 

10YR 3/2 clay  
26 2  30 0–20 cm 10YR 4/3 loamy clay; 20–30 cm 10YR 5/6 clay  
26 3 Ø   standing water 
26 4 Ø   standing water 
27 1  40 0–10 cm 10YR 2/2 silty clay; 10–40 cm 10YR 5/6 clay  
27 2  40 0–40 cm 10YR 5/6 loamy clay  
27 3  40 0–40 cm 10YR 5/6 loamy clay  
28 1  20 0–10 cm 10YR 2/2 silty clay; 10–20 cm 10YR 5/6 clay asphalt at 20 cmbs 
28 2  40 0–40 cm 10YR 5/6 loamy clay  
28 3  40 0–40 cm 10YR 5/6 loamy clay  
29 1 Ø   gravel next to fence 

29 2  40 0–30 cm 10YR 4/4 silty loam; 30–40 cm 10YR 4/6 silty clay 
loam  

30 1 Ø   gravel at fence 

30 2  40 0–30 cm 10YR 4/4 silty loam; 30–40 cm 10YR 4/6 silty clay 
loam  

31 1  20 0–20 cm 10YR 2/2 silty clay with asphalt asphalt fill 
31 2  30 0–30 cm mottled 10YR 3/3 and 10YR 5/6 silty clay with asphalt asphalt fill 
31 3  30 0–30 cm mottled 10YR 3/3 and 10YR 5/6 silty clay with asphalt  
31 4  30 0–15 cm 10YR 3/3 silty clay; 15–30 cm 10YR 5/6 silty clay  
31 5  45 0–35 cm 10YR 3/3 silty clay; 35–45 cm 10YR 5/6 clay  
31 6  45 0–35 cm 10YR 3/3 loamy clay; 35–45 cm 10YR 5/6 clay  
31 7  45 0–35 cm 10YR 3/3 loamy clay; 35–45 cm 10YR 5/6 clay  
31 8  40 0–40 cm mottled 10YR 3/3 and 10YR 5/6 loamy silty clay shale throughout 
31 9  40 0–40 cm mottled 10YR 3/3 and 10YR 5/6 loamy silty clay shale throughout 
31 10  50 0–40 cm 10YR 3/3 loamy clay; 40–50 cm 10YR 5/6 clay  
31 11 Ø   standing water 
31 12 Ø   standing water 
31 13  40 0–40 cm mottled 10YR 3/3 and 10YR 5/6 silty clay  
32 1 Ø   standing water 



Appendix B: Shovel Test Inventory 

 B-5 

T ST R 
Max 

Depth 
(cm) 

Soil Description Notes 

32 2  45 0–35 cm 10YR 3/3 silty clay; 35–45 cm mottled 10YR 3/3 and 
10YR 5/6 silty clay  

32 3  45 0–35 cm 10YR 3/3 silty clay; 35–45 cm mottled 10YR 3/3 and 
10YR 5/6 silty clay  

32 4  45 0–35 cm 10YR 3/3 silty clay; 35–45 cm mottled 10YR 3/3 and 
10YR 5/6 silty clay  

32 5  45 0–35 cm 10YR 3/3 silty clay; 35–45 cm mottled 10YR 3/3 and 
10YR 5/6 silty clay  

32 6  20 0–10 cm 10YR 3/3 silty clay; 10–20 cm 10YR 5/6 silty clay  
32 7  40 0–30 cm 10YR 3/3 silty clay; 30–40 cm 10YR 5/6 silty clay  
32 8  10 0–10 cm 10YR 5/6 silty clay  
32 9 Ø   pond 
32 10 Ø   pond 
32 11  40 0–30 cm 10YR 3/3 loamy clay; 30–40 cm 10YR 5/6 silty clay  
32 12  10 0–10 cm 10YR 5/6 clay rocky subsoil 
32 13  15 0–15 cm 10YR 5/6 clay rocky subsoil 

33 1  25 0–10 cm 10YR 4/4 sandy clay; 10–25 cm mottled 10YR 5/6 and 
10YR 7/4 sandy clay some shale 

33 2  40 0–30 cm mottled 10YR 4/3 and 10YR 6/6 sandy clay; 30–40 cm 
mottled 10YR 4/3 and 10YR 5/4 sandy clay gravel in top layer 

33 3  15 0–15 cm mottled 10YR 6/3 and 10YR 6/8 sandy clay shale 
33 4  15 0–15 cm mottled 10YR 6/3 and 10YR 6/8 sandy clay  
33 5 Ø   in pond 

33 6  10 0–10 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay adjacent to pond; some 
shale 

33 7  25 0–25 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay oxidation; water at 25 
cmbs 

33 8  35 0–25 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay; 25–35 cm 
mottled 10YR 5/6 and 10YR 6/8 clay  

33 9  25 
0–20 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay; 20–25 cm 
mottled 10YR 4/3 and 10YR 6/8 extremely compact sandy clay 
loam 

oxidation with shale 

33 10  30 0–15 cm mottled 10YR 4/3 and 10YR 5/6 sandy clay loam; 15–
30 cm mottled 10YR 4/3 and 10YR 7/4 compact sandy clay oxidation 

33 11  30 0–20 cm mottled 10YR 4/3 and 10YR 5/4 sandy clay loam; 20–
30 cm mottled 10YR 4/3 and 10YR 5/6 sandy clay oxidation 

33 12  35 0–25 cm mottled 10YR 4/3 and 10YR 7/4 sandy clay loam; 25–
35 cm mottled 10YR 5/4 and 10YR 7/6 sandy clay loam  

33 13 Ø   inundated with water 

34 1  10 0–10 cm 10YR 4/3 sandy clay filled with water at 10 
cmbs 

34 2  30 0–20 cm mottled 10YR 4/3 and 10YR 7/4 sandy clay; 20–30 cm 
mottled 10YR 4/3 and 10YR 4/6 sandy clay  

34 3  30 0–20 cm mottled 10YR 4/3 and 10YR 6/6 sandy clay loam; 20–
30 cm mottled 10YR 5/4 and 10YR 6/6 sandy clay  

34 4  25 0–15 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 15–
25 cm mottled 10YR 5/4 and 10YR 6/8 compact sandy clay loam  



Ft. Smith Airport Wetlands 

 B-6 

T ST R 
Max 

Depth 
(cm) 

Soil Description Notes 

34 5  30 0–20 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 20–
30 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay loam  

34 6  20 0–20 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay loam adjacent to pond 
34 7 Ø   slope to creek 
34 8  10 0–10 cm mottled 10YR 4/3 and 10YR 6/4 clay  
34 9  10 0–10 cm mottled 10YR 4/3 and 10YR 6/4 clay  
34 10  10 0–10 cm mottled 10YR 4/3 and 10YR 6/4 clay  
34 11  20 0–10 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 10–

20 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay loam  

34 12  15 0–5 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 5–15 
cm mottled 10YR 5/4 and 10YR 6/8 sandy clay loam  

34 13  25 0–15 cm 10YR 4/3 sandy clay loam; 15–25 cm mottled 10YR 5/4 
and 10YR 6/8 compact sandy clay loam  

35 1  20 0–20 cm 10YR 4/3 silty clay loam shale after 20 cmbs 
35 2  40 0–30 cm 10YR 4/3 silty loam; 30–40 cm 10YR 3/2 silty clay  
35 3  40 0–40 cm 10YR 4/3 silty clay loam rock after 40 cmbs 

35 4  20 0–10 cm mottled 10YR 5/4 and 7.5YR 5/6 loamy clay; 10–20 cm 
mottled 10YR 3/1 and 7.5YR 5/8 clay  

35 5  40 0–30 cm 10YR 4/4 silty loam; 30–40 cm mottled 10YR 4/3 and 
7.5YR 5/8 clay in borrow pit 

35 6  40 0–40 cm mottled 10YR 4/4, 7.5YR 5/8, and 10YR 3/1 silty clay heavy shale 
35 7  30 0–30 cm mottled 10YR 4/3 and 7.5YR 5/6 silty clay loam heavy shale 

35 8  20 0–10 cm mottled 10YR 4/3 and 7.5YR 5/6 silty clay; 10–20 cm 
mottled 10YR 3/1 and 7.5YR 5/8 clay heavy shale 

35 9  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 3/2 clay  
35 10  30 0–20 cm 10YR 4/3 silty loam; 20–30 cm mottled 10YR 3/2 and 

7.5YR 5/8 clay  
35 11  40 0–30 cm 10YR 4/3 silty loam; 30–40 cm 10YR 3/2 clay gravel in Strat I 

35 12  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm mottled 10YR 4/3 
and 7.5YR 5/8 clay light gravel 

35 13  50 0–40 cm 10YR 4/3 silty clay loam; 40–50 cm mottled 10YR 4/3 
and 7.5YR 5/6 clay  

36 1  30 0–30 cm mottled 10YR 4/3 and 10YR 5/6 clay saturated 
36 2  20 0–10 cm 10YR 4/3 silty clay; 10–20 cm 10YR 3/1 clay  
36 3  30 0–20 cm 10YR 4/3 silty clay loam; 20–30 cm 10YR 3/2 clay  
36 4  30 0–20 cm 10YR 4/3 silty clay loam; 20–30 cm 10YR 3/2 silty clay  
36 5  20 0–20 cm mottled 10YR 4/3 and 10YR 3/1 clay light gravel on surface 
36 6 Ø   standing water; pond 

36 7  20 0–10 cm 10YR 4/4 silty clay; 10–20 cm mottled 10YR 3/2 and 
7.5YR 5/6 clay  

36 8  25 0–25 cm mottled 10YR 5/6 and 10YR 3/2 clay heavy shale 
36 9  40 0–40 cm 10YR 4/4 silty clay loam fill pile; heavy shale 
36 10 Ø   disturbed drainage 
36 11  20 0–20 cm mottled 10YR 4/3 and 7.5YR 5/8 clay  
36 12  5 0–5 cm 10YR 3/2 silty loam shale and rock at 

surface 
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36 13  10 0–10 cm 10YR 3/2 silty loam shale and rock at 
surface 

37 1 Ø   standing water 

37 2  30 0–20 cm mottled 10YR 4/3 and 10YR 5/8 clay loam; 20–30 cm 
10YR 4/2 compacted clay  

37 3  30 0–20 cm mottled 10YR 4/3 and 10YR 5/8 clay loam; 20–30 cm 
10YR 4/2 compacted clay  

37 4  30 0–20 cm mottled 10YR 4/3 and 10YR 5/8 clay loam; 20–30 cm 
mottled 10YR 4/3 and 10YR 5/8 clay loam with dense gravel  

37 5 Ø   
borrowed area; holding 
water 

37 6  30 0–20 cm 10YR 3/3 clay loam; 20–30 cm 10YR 3/3 compacted 
clay  

37 7  30 0–20 cm 10YR 3/3 clay loam; 20–30 cm 10YR 3/3 compacted 
clay  

37 8 Ø   water; borrow pit 
37 9 Ø   water; borrow pit 

37 10  25 0–15 cm mottled 10YR 3/3 and 10YR 5/4 clay loam; 15–25 cm 
10YR 5/4 clay  

37 11 Ø   

100% surface visibility; 
heavily disturbed by 
heavy machinery 

37 12  30 0–30 cm 10YR 4/3 clay  
38 1  30 0–30 cm mottled 10YR 4/3 and 10YR 5/4 clay  
38 2  30 0–30 cm mottled 10YR 4/3 and 10YR 5/4 clay  

38 3 Ø   

100% surface visibility; 
heavily disturbed by 
heavy machinery 

38 4  25 0–25 cm mottled 10YR 3/3 and 10YR 4/4 sandy clay  
38 5 Ø   pond 

38 6 Ø   
borrow pit holding 
water 

38 7  35 0–25 cm mottled 10YR 4/3 and 10YR 5/4 sandy clay loam; 25–
35 cm 10YR 5/4 clay  

38 8  30 0–10 cm mottled 10YR 3/3 and 10YR 4/2 sandy loam; 10–30 cm 
10YR 4/4 clay  

38 9 Ø   
borrow pit; heavily 
disturbed 

38 10 Ø   standing water 

38 11  30 0–10 cm mottled 10YR 3/3 and 10YR 4/2 sandy clay loam; 10–
30 cm 10YR 4/4 clay  

38 12 Ø   standing water 
39 1 Ø   gravel against fence 
39 2 Ø   standing water 

39 3  50 0–40 cm 10YR 4/3 silty clay loam; 40–50 cm 10YR 4/4 silty clay 
loam 

ground uneven; soil 
looks like fill 
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39 4  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 4/4 silty clay 
loam  

39 5  40 0–30 cm 10YR 4/4 silty clay loam; 30–40 cm 10YR 6/6 silty clay 
loam shale at 30 cmbs 

39 6  40 0–30 cm 10YR 4/4 silty clay loam; 30–40 cm 10YR 4/6 compact 
silty clay loam soil compact at 30 cmbs 

39 7  30 0–20 cm 10YR 4/6 silty clay loam; 20–30 cm 10YR 6/6 silty clay 
loam in low area east of pond 

39 8  30 0–20 cm 10YR 4/6 silty clay loam; 20–30 cm mottled 10YR 6/6 
and 10YR 5/8 silty clay loam  

39 9  30 0–20 cm 10YR 4/6 silty clay loam; 20–30 cm mottled 10YR 6/4 
and 10YR 5/8 silty clay loam  

39 10 Ø   excellent visibility 
39 11 Ø   excellent visibility 
39 12  20 0–20 cm 10YR 6/4 silty clay loam water at 20 cmbs 

40 1 Ø   
drainage ditch; standing 
water 

40 2 Ø   
drainage ditch; standing 
water 

40 3 Ø   excellent visibility 

40 4  30 0–30 cm 10YR 3/3 silty clay loam looks like fill; 
somewhat gravelly 

40 5  20 0–20 cm 10YR 6/6 silty clay loam gravelly fill 

40 6 Ø   
drainage ditch; standing 
water 

40 7  20 0–20 cm 10YR 6/6 silty clay loam gravelly fill 
40 8  30 0–30 cm mottled 10YR 6/4 and 10YR 4/3 silty clay loam gravelly fill 
40 9  30 0–30 cm mottled 10YR 6/4 and 10YR 4/3 silty clay loam gravelly fill 
40 10  30 0–15 cm 10YR 4/3 silty clay loam; 15–30 cm 10YR 4/4 silty clay  
40 11  30 0–20 cm 10YR 4/3 silty clay loam; 20–30 cm 10YR 4/4 silty clay 

loam  

40 12  30 0–20 cm 10YR 4/3 silty clay loam; 20–30 cm 10YR 4/4 silty clay 
loam  

41 1  5 0–5 cm 10YR 3/2 silty loam shale and rock at 
surface 

41 2  10 0–10 cm mottled 10YR 5/6 and 10YR 6/2 clay rock and shale at 
surface 

41 3  20 0–10 cm 10YR 3/2 silty loam; 10–20 cm mottled 10YR 3/2 and 
10YR 5/6 clay  

41 4  30 0–20 cm 10YR 3/2 silty clay; 20–30 cm mottled 10YR 3/2 and 
10YR 5/6 clay  

41 5  30 0–20 cm 10YR 4/3 clay; 20–30 cm mottled 10YR 3/2 and 10YR 
6/4 clay  

41 6  30 0–15 cm 10YR 4/3 silty clay; 15–30 cm mottled 10YR 4/3 and 
7.5YR 5/6 clay  

41 7  20 0–10 cm 10YR 4/3 loamy clay; 10–20 cm 10YR 5/6 clay  
41 8  20 0–20 cm mottled 10YR 5/6 and 10YR 4/3 clay heavy shale 
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41 9 Ø   standing water 
41 10  30 0–30 cm 10YR 4/3 silty loam heavy shale 

41 11  20 0–15 cm 10YR 4/3 silty loam; 15–20 cm mottled 10YR 4/3 and 
10YR 5/6 clay  

42 1  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 4/4 silty clay 
loam  

42 2  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 4/4 silty clay 
loam  

42 3  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 4/4 silty clay 
loam  

42 4  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 4/4 silty clay 
loam  

42 5  40 0–30 cm 10YR 4/4 silty loam; 30–40 cm 10YR 4/6 silty clay 
loam  

42 6  40 0–30 cm 10YR 4/3 silty clay loam; 30–40 cm 10YR 4/4 silty clay 
loam  

42 7 Ø   excellent visibility 
42 8 Ø   excellent visibility 
42 9 Ø   standing water 
43 1  30 0–10 cm 10YR 4/4 sandy clay loam; 10–30 cm 10YR 5/4 clay  
43 2  40 0–30 cm 10YR 4/4 clay loam; 30–40 cm 10YR 4/3 clay  
43 3  30 0–30 cm mottled 10YR 4/3 and 10YR 5/4 clay loam  
43 4  30 0–30 cm mottled 10YR 4/3 and 10YR 5/4 clay  

43 5 Ø   

100% surface visibility; 
heavily disturbed by 
heavy machinery 

43 6 Ø   

100% surface visibility; 
heavily disturbed by 
heavy machinery 

43 7 Ø   

100% surface visibility; 
heavily disturbed by 
heavy machinery 

43 8  30 0–30 cm mottled 10YR 3/3 and 10YR 5/6 clay  
44 1  30 0–30 cm 10YR 5/6 clay road disturbance 
44 2  10 0–10 cm 10YR 4/4 clay push pile; disturbed 
44 3  40 0–35 cm 10YR 4/4 loamy clay; 35–40 cm 10YR 4/6 silty clay  
44 4  40 0–35 cm 10YR 4/4 loamy clay; 35–40 cm 10YR 4/6 silty clay  
44 5  40 0–35 cm 10YR 4/4 loamy clay; 35–40 cm 10YR 4/6 silty clay  
44 6  35 0–25 cm 10YR 4/4 loamy clay; 25–35 cm 10YR 4/6 silty clay  
45 1  15 0–15 cm mottled 10YR 6/2 and 10YR 6/8 clay loam  
45 2  25 0–10 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 10–

25 cm mottled 10YR 6/2 and 10YR 6/8 sandy clay  

45 3  40 0–20 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 20–
40 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay  

45 4  40 0–30 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 30–
40 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay  
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45 5  40 0–20 cm mottled 10YR 4/3 and 10YR 6/8 sandy clay loam; 20–
40 cm mottled 10YR 5/4 and 10YR 6/8 sandy clay  

46 1  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

46 2  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

46 3  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

46 4  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

46 5  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

46 6  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

46 7  30 0–20 cm 10YR 4/2 silt loam; 20–30 cm 10YR 5/2 silty clay loam south of inundated area 
in brush 

Key: T=Transect; ST=Shovel Test; =Positive; =Negative; Ø=To Test; cmbs=cm below surface 
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1.0 INTRODUCTION 

 

The project site was investigated by Pollution Management, Inc. (PMI) on November 12-

13, 2014 to determine the presence, extent, and quality of any wetlands or other areas under the 

United States Army Corps of Engineers (USACE) jurisdiction.  PMI personnel that performed 

the wetland delineation consisted of Mr. Andy Hight, Environmental Scientist/Project Manager 

and Mr. Andrew Gertsch, Professional Engineer.  The wetland delineation was authorized by Mr. 

Brian Maurer with Morrison Shipley Engineers of Fort Smith, Arkansas.  

 

The wetland delineation was conducted following the methods outlined in the Regional 

Supplement to the Corps of Engineers Wetlands Delineation Manual: Eastern Mountains and 

Piedmont Region (Version 2.0).  According to the Corps Manual, identification of wetlands is 

based on a three (3) factor approach involving indicators of hydrophytic vegetation, hydric soil, 

and wetland hydrology.  Indicators and procedures given in the supplement are designed to 

identify wetlands as defined jointly by the Corps of Engineers (33 CFR 328.3) and the 

Environmental Protection Agency (40 CFR 230.3).  Wetlands are a subset of the “waters of the 

United States” that may be subject to regulation under Section 404.  As part of a delineation 

report, data forms and technical information are required by the USACOE to document the three 

parameters for any area determined to be a wetland.  Data forms for the project are presented as 

an Appendix A to this report.  Representative photographs taken during the wetland delineation 

are presented as Appendix B to this report.  PMI identified vegetation by utilizing the services of 

Mr. Jason Milks, a biologist with Natural State Streams of Arkansas. 

 

PMI identified potential jurisdictional waters of the United States on the project site.  The 

potentially jurisdictional waters consist of seven (7) potential wetland areas and one (1) perennial 

stream.  The wetland areas consist of four (4) surface depressions, two (2) borrow pits, and one 

(1) pond.  The total acreage for the seven (7) potential wetland areas is 2.79 acres. The four (4) 

surface depression areas total approximately 1.98 acres in area.  The two (2) borrow pits are 

approximately 0.67 acres in area. The pond is approximately 0.14 acres in area.  The perennial 

stream consists of approximately 2,250 linear feet. This information is explained in greater detail 

in the following paragraphs of this report.   

 

 

2.0 SITE DESCRIPTION 

 

The project site is located on the southern portion of the Fort Smith Regional Airport and 

to the south/adjacent to the Fort Smith Regional Airport, north of Highway 255/Zero Street, and 

west of South 66th Street, in the southeastern portion of Fort Smith, Arkansas.  The area being 

inspected for the presence of wetlands is approximately 43 acres.  The study area is comprised of 

three (3) contiguous tracts of land and consists of a wooded, undeveloped area surrounding the 

Little Massard Creek/Spivey Creek south and adjacent to the Fort Smith Regional Airport; a 

fenced area located south of the Little Massard Creek/Spivey Creek; and two (2) borrow pits on 
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the Fort Smith Regional Airport property located west of the airport control tower. For the 

purpose of this report, PMI has labeled the three (3) areas as Study Area #1, Study Area #2, and 

Study Area #3.  Drawing Number 1 identifies the study areas in an aerial view. 

 

  A proposed site plan for the project indicates the trees and other vegetation on the site 

will be removed and grubbed.  All wetlands identified onsite will be filled.  Grassy vegetation 

will be installed where the wetlands are currently located.  The Little Massard Creek/Spivey 

Creek will not be impacted or altered.  A twenty-five (25) foot buffer will remain in place 

adjacent to both sides of Little Massard/Spivey Creek in order to protect the quality of the 

stream.  Please refer to Figure Number 1 for a Site Location Map of the study area and 

surrounding properties.  

 

 A review of the Regional Supplement to the Corps of Engineers Wetlands Delineation 

Manual: Eastern Mountains and Piedmont Region (Version 2.0) indicates that the property is 

located in the Central and Eastern Mountains sub region (LRRN).  The Central and Eastern 

Mountains sub-region was likely connected to the Southern Piedmont region and the Northern 

Mountains and Piedmont region. The Central and Eastern Mountains sub region has been 

separated by the recent alluvium of the Mississippi Embayment.  The topography of the area is 

generally sloping toward the northeast.  Local topographic relief is provided by stream terraces 

and hill slopes.   

   

 PMI reviewed the United States Geologic Survey (USGS) Barling Quadrangle map 

(2014) pertaining to the property.  A review of the topographic map of the property indicates that 

existing surface elevation ranges between 430 and 450 feet above mean sea level.  Surface water 

drainage for the property is towards the northeast.  Little Massard Creek/Spivey Creek, a blue 

line stream, is located on the property flowing towards the northeast in the general direction of 

the Arkansas River.  A review of the USGS Topographic map symbols indicated that the blue 

line is labeled as an “intermittent” and a “perennial” stream.  An intermittent stream is defined as 

a seasonal stream is one that only flows for part of the year and is marked on topographic maps 

with a line of blue dashes and dots.  PMI considers the portion of the Little Massard 

Creek/Spivey Creek on the project site a perennial stream.  A perennial stream is defined as a 

stream or a river that has continuous flow in parts of the stream bed all year round during years 

of normal rainfall. During the wetland delineation, PMI observed Little Massard Creek/Spivey 

Creek on the property as identified on the topographic map.  Water was observed flowing from 

the west toward the east/northeast inside the stream basin of Little Massard Creek/Spivey Creek.  

Two (2) intermittent lakes/ponds are visible on the northwest portion of the project site.  At the 

time of the field work, PMI observed two (2) borrow pits on the airport property.  The borrow 

pits were full of water at the time of the site investigation.  The borrow pits resemble shallow 

ponds.  A copy of the topographic map of the property is presented as Figure Number 2. 

  

 PMI reviewed the US Fish and Wildlife Service National Wetland Inventory (USFWS 

NWI) Database to determine if any wetlands were located on the Fort Smith Regional Airport 

site.  A review of the USFWS NWI indicated that the pond located on the project site, labeled 
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PuBHx by the USFWS, is an identified wetland.  The pond has an unconsolidated bottom, has 

been excavated, and is permanently flooded.  Please refer to Figure Number 3 for a copy of the 

US Fish and Wildlife National Wetland Inventory pertaining to the property and adjacent 

properties. This data may be reviewed at http://www.fws.gov/wetlands/.    

 

 Approximately twenty-eight (28) data points were collected during the wetland 

delineation field work. The data points were located utilizing a Sokkia Global Positioning Unit 

(GPS).  Each data point included relative longitude/latitude location, a soil sample defining the 

soil column to a depth of no greater than eighteen (18) inches, and vegetation present.  PMI 

collected additional data points during the investigation outlining specific areas that exhibited 

wetland features. PMI also mapped the length of Little Massard Creek/Spivey Creek on the 

Study Area utilizing the GPS unit.  To determine the precise linear footage of the creek, a proper 

survey should be conducted.  Please refer to Drawing Number 1 for an aerial site plan of the 

property with data point locations.   

 

 A review of United States Natural Resource Conservation Service (NRCS) soil data map 

indicated that the soils identified on the Study Area consist of Wrightsville-Messer complex at 

zero (0) to two (2) percent slopes, Cane fine sandy loam at three (3) to eight (8) percent slopes, 

and Mountainburg sandy loam at three (3) to twelve (12) percent slopes.  According to the 

NRCS soil map, Wrightsville-Messer complex soils are the predominant soil located on the 

property.  In the upland areas that did not meet the criteria of a wetland, the soils were 

predominantly light brown or brown silty loams with some clay.  The areas proposed as 

jurisdictional waters exhibited hydric soil features such as gleying, depleted matrix areas, and 

redox features (orange mottling).  The soils that were investigated in the wetland areas consisted 

clays with some silt and loam.  The typical soils encountered in the wetland areas ranged from 

light/pale brown or gray to brownish-dark brown with orange mottling.  Please refer to the 

Wetland Data Forms for a more thorough analysis of the soil samples.  The Wetland Data Forms 

are presented as Appendix B to this report.  Figure Number 4 represents the types of soils 

identified by the NRCS.  This data may be reviewed at 

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm.  

 

 PMI reviewed the Federal Emergency Management Agency (FEMA) map service center 

for flood plain data regarding the subject property.  PMI reviewed a FEMA Flood Insurance Rate 

Map (FIRM) for Sebastian County, Arkansas (Community Panel ID 05131C0130F) dated March 

2, 2012.  Based on the information provided in this map, sections of the central portion of the 

project site are located in Zone AE of the 100 Year Flood Zone.  Zone AE base flood elevations 

are shown, and flood hazard factors have been determined.  The remainder of the project site is 

not located in the 100 Year Flood Zone.  Please refer to Figure Number 5: Flood Plain Map.  

This data may be reviewed at https://msc.fema.gov/portal. 

 

 PMI reviewed infrared imagery of the project site to assist in delineating the wetland 

areas onsite. The infrared imagery was reviewed online at 

http://www.geostor.arkansas.gov/G6/Home.html.  Please refer to Figure Number 6 for an Aerial 

http://www.fws.gov/wetlands/
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
https://msc.fema.gov/portal
http://www.geostor.arkansas.gov/G6/Home.html
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Site Plan with Project Boundary and 2006 Infrared Imagery.  Figure Number 6 depicts woody 

vegetation as red in color, grassy vegetation as green in color, and water as dark blue in color. 

The infrared imagery identifies the two (2) borrow pits and Wetland Area# 4 on the northwest 

portion, Little Massard Creek/Spivey Creek flowing west to east/northeast, a pond located on the 

central portion south the creek, and Wetland Area# 3 located east of the pond. Wetland Areas 1 

and 2 are not visible on Figure Number 6. 

 

 

3.0 FINDINGS 

 

 PMI divided the project site into three (3) areas, identified as Study Area #1, Study Area 

#2, and Study Area #3.  Based on the data collected from the site investigation and the 

information available for review, PMI has identified eight (8) potentially jurisdictional waters on 

the subject property.  The jurisdictional waters consist of four (4) surface depressions, one (1) 

perennial stream, two (2) borrow pits, and one (1) pond previously identified on the USFWS 

NWI map.  Please refer to Drawing Number 1: Aerial Site Map with Sampling Locations 

regarding the potential jurisdictional areas.  As indicated in Drawing Number 1, three (3) areas in 

Study Area #1 and one (1) area in Study Area #3 are identified as exhibiting wetland features.  

The depression areas are labeled as Wet Areas #1-4 on Drawing Number 1.  Please refer to the 

Wetland Data Forms regarding each data point for the specific areas identified as wetlands.   

 

Wet Area #1 is located on the northwestern portion of Study Area 1, north of the creek 

and south of the airport fence.  The estimated acreage for Wet Area #1 is 0.31 acre in area.  The 

area exhibited a concave surface with hydrophytic vegetation, saturated soils, and hydrologic 

features.  Standing water was observed in numerous areas of Wet Area #1.  Data Points #3 and 

#4 are located in the vicinity of Wet Area #1.   

 

Wet Area #2 is located on the central portion of Study Area #1, south of the creek and 

west of the pond identified on the USFW NWI map.  The estimated area for Wet Area #2 is 0.13 

acres.  Wet Area #2 exhibited a concave surface with hydrophytic vegetation, saturated soils, and 

hydrologic features.  Standing water was observed in Wet Area #2.  Data Points # 9 and #10 are 

located in Wet Area #2.  It is proposed to fill the area, grade it to drain towards the 

north/northeast into Little Massard Creek/Spivey Creek, and establish grass. 

    

 

Wet Area #3 is located on the southeastern portion of Study Area #1, east of the pond 

identified on the USFWS NWI map.  The estimated area for Wet Area #3 is 0.03 acres.  Wet 

Area #3 exhibited a concave surface with hydrophytic vegetation, saturated soils, and hydrologic 

features.  Standing water was observed in Wet Area #3.  Data Point # 11 is located in Wet Area 

#3.  It is proposed to fill the area, grade it to drain towards the north/northeast into Little Massard 

Creek/Spivey Creek, and establish grass. 

 

Wet Area #4 is located on the south central portion of Study Area #3; inside the airport 
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perimeter fence and surrounding the two (2) borrow pits.  The estimated area for Wet Area #4 is 

1.51 acres.  Wet Area #4 exhibited drainage patterns visible on aerial photography, hydrophytic 

vegetation, saturated soils, and hydrologic features.  Standing water was observed in Wet Area 

#4.  Data Points # 21, #24, and #27 are located in Wet Area #4.  It is proposed to fill the area  

and grade it to drain towards the south/southeast into Little Massard Creek/Spivey Creek, and 

establish grass. 

 

The pond located on the south central portion of Study Area #1, which was identified on 

the USFWS NWI map, is approximately 0.14 acres.  It is proposed to clear all woody vegetation 

in the area, fill the pond, grade the area to drain toward the northwest into Little Massard 

Creek/Spivey Creek, and establish grass. 

 

An intermittent/perennial stream was identified on the USGS topographic map as Little 

Massard Creek/Spivey Creek.  During field work activities, PMI determined the stream on the 

project site is perennial.  The stream is located on Study Area #1 flowing from the southwest 

corner to the northeast corner of Study Area #1.  A perennial stream is defined as a stream or a 

river that has continuous flow in parts of the stream bed all year round during years of normal 

rainfall. Please refer to Drawing Number 1 for an outline of the stream and its respective 

location. 

 

The perennial stream observed on of Study Area #1 contained moving water and the 

presence of aquatic fauna was confirmed.  The stream has a well-defined channel and is an 

estimated length 2,250 linear feet.  Based on the preliminary site development plant, the stream 

will not be impacted.  A fifty (50) foot buffer will remain in place protecting the quality of the 

stream.    

 

Two (2) borrow pits are located on the central portion of Study Area #3 within the airport 

perimeter fence. The west borrow pit is approximately 0.28 acres and the east borrow pit is 

approximately 0.39 acres, for a total of 0.67 acres. It is proposed to fill the two (2) borrow pits, 

grade the area to drain toward the southeast, and establish grass. 

 

An investigation of Study Area #2 found no potential jurisdictional areas.  Study Area #2 

is an upland area on a hill slope that drains toward the north and west. The area has been 

previously disturbed and graded for the installation of an underground natural gas line. The area 

has been filled and graded with gravel.  A fenced portion within Study Area #2 was investigated 

and determined to have graded gravel, a concrete slab, and multiple conifer trees.   

 

 

4.0 RECOMMENDATIONS 

 

Based on the findings of the wetland delineation, PMI recommends to clear all woody 

vegetation, grade the areas, and fill the borrow pits, pond, and surface depression areas, the most 

efficient course of action is to request an individual 404 Permit from the USACE.  PMI proposes 
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that the applicant request to purchase wetland mitigation credits to offset any impact that will 

occur during the construction phase on the project site.  An additional alternative is to create or 

enhance wetlands onsite or on an adjacent site, if possible. 
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Photograph No. 1 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Rail road bridge 
crossing Little Massard 
Creek/Spivey Creek on 
southwest portion of project 
area, looking south. 

Photograph No. 2 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Little 
Massard Creek/Spivey 
Creek, looking northeast. 
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Photograph No. 3 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  S02 soil sample. 
Sample was typical for upland 
areas not considered wet. 

Photograph No. 4 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Vegetation 
surrounding S02, looking 
southwest toward the rail 
road bridge. 
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Photograph No. 5 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  S04 soil sample 
in Wet Area #1. Sample hole 
backfilled with water 
immediately after collecting 
soil sample. 

Photograph No. 6 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Vegetation 
surrounding S04. Standing 
water was observed in Wet 
Area #1. Picture is looking 
west. 
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Photograph No. 7 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Easement for 
the underground natural gas 
line. Picture was taken on the 
southern boundary of the 
project area, looking west. 

Photograph No. 8 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Vegetation 
and hydrology features 
surrounding S09, in Wet 
Area #2. Photo is looking 
north. 
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Photograph No. 9 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  S09 soil sample 
was saturated. Sampling point 
located in Wet Area #2. 

Photograph No. 10 

Job Number:  MORR-9805 

 

Date:  Nov. 12, 2014 

 

Taken By:  Andy Hight 

 

Description:  Vegetation 
and hydrology features 
surrounding S11, in Wet 
Area #3. Photo is looking 
northeast. 
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Photograph No. 11 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Pond identified 
by the USFW NWI map. 
Photo is looking toward the 
southeast.  

Photograph No. 12 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Vegetation 
surrounding S12, located in 
a dry grassy area on the 
central portion of Study 
Area #1. Picture is looking 
east. 
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Photograph No. 13 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Little Massard 
Creek/Spivey Creek. Picture 
was taken north of S12 
looking east. 

Photograph No. 14 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Culvert on S. 
65th Street crossing over 
Little Massard Creek/Spivey 
Creek, located on the eastern 
boundary of the project area. 
Picture is looking northeast. 
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Photograph No. 15 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Typical 
vegetation surrounding S14 
and S15, on the northeast 
corner of the project area. 
Photo is looking southwest. 

Photograph No. 16 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Vegetation 
and drainage pattern at S17. 
Photo is looking south. 
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Photograph No. 17 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Study Area #2, 
located on the southeast 
corner of the project area. 
Photo is looking west. 

Photograph No. 18 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Borrow pit, 
located in Study Area #3 on 
the northwest portion of the 
project site. Photo is looking 
west. 
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Photograph No. 19 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Wet Area #4, 
located north of the borrow 
pits. Photo is looking 
southeast. 

Photograph No. 20 

Job Number:  MORR-9805 

 

Date:  Nov. 13, 2014 

 

Taken By:  Andy Hight 

 

Description:  Wet Area #4 
located south of the borrow 
pits. Photo is looking 
northeast. 
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Fort Smith Regional Airport Project 

Fort Smith, Sebastian County, Arkansas 
 

 
 

I. Introduction 
 

The subject survey effort was conducted to identify the presence or absence of 

American Burying Beetles (Nicrophorus americanus) (ABB) associated with a 

proposed building construction project in Fort Smith, Arkansas.  The proposed 

project location is shown on (Figure 1).  The area of potential effect is about 

approximately 604 acres. 

 

Trapping began the night of June 11, 2015, and continued until June 14, 2015, 

during which no ABBs were captured. One trap location was deployed and 

maintained for 3 nights and shown on Figure 2.  The ABB has been a federally 

listed endangered species since 1989 and is also recognized as endangered at the 

State level.  Based on the potential for impact to individuals of ABB, these 

surveys were performed in compliance with the Endangered Species Act of 1973 

(16 U.S.C. 1539, et seq.) and the U.S. Fish and Wildlife Service Regulations (50 

C.F.R. 17.22) under Endangered Species permit number TE043399-0.  

 

II. General Site Description 
 

The project area is located within the undulating landscape of the Arkansas Valley 

Hills Ecoregion of Arkansas (Woods, et.al, 2004). The majority of the lands 

within this ecoregion are associated with uplands on rolling hills with moderately 

steep slopes to medium and/or low gradient areas of topographic relief along 

drainages and waterways.  The dominant vegetative species in the general area 

included eastern red cedar (Juniperus virginiana), (common ragweed (Ambrosia 

artemisiifolia), hackberry (Celtis occidentalis), American elm (Ulmus 

Americana), poison ivy (Toxidendron radicans) and greenbrier (Smilax sp.). 

 

 

III. Sampling Methodology 
The ABB is large (1-1.5 inches) and has a shiny black appearance with four 

orange-red spots on the wing covers (elytra). A large red spot on the pronotum of 

the beetle is indicative of the species. The habitat requirements for this beetle are  
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not fully known; however, the ABB is considered a habitat generalist and is 

known to occupy a diverse range of habitats. Habitats associated with the ABB 

include open grasslands, forests, as well as transitional areas. The beetle is a 

carrion feeder and utilizes small vertebrate carcasses for food and reproductive 

purposes. The ABB occurs in a variety of habitat types and will exploit virtually 

any possibilities where suitable forage and soil conditions may be found.  

 

One transect was selected to ensure appropriate survey coverage of the anticipated 

area of disturbance. The trapping method for the ABB survey was performed 

according to the Draft American Burying Beetle Nicrophorus americanus Range 

Wide Presence/Absence Live-trapping Survey Guidance, updated April 30, 2013.  

One five-gallon bucket pitfall trap was used.  Bait consisted of putrid chicken 

gizzards and was placed on 3 to 4 inches of soil.  

 

According to the U.S. Fish and Wildlife Service, a minimum of 3 successive trap 

nights are required to establish a sampling effort. Temperatures cannot fall below 

60°F and wind speed cannot exceed 10 miles per hour for greater than 20% of the 

trap night between 9 pm and 4 am (1 hour 24 minutes). Failure to meet such 

specified trapping effort criteria would result in an additional trap night or trap 

nights. Meteorological data for this ABB survey effort was obtained from 

Weather Underground.   

 

IV. Survey Findings 
 

No American Burying Beetles were captured during the survey effort. Three (3) 

N. marginatus and several species of crickets (Gryllidae), arachnids, isopods, 

arthropods and various other insects were collected.  Atmospheric conditions 

during the ABB survey were fair with normal temperatures and wind velocities 

ranging from calm to moderate (0 to less than 10 mph). Nighttime low 

temperatures ranged between 69 and 75 degrees while daytime highs ranged 

between 75 and 84 (F).  The field survey data forms and survey summary sheet 

are found in Appendix A. Meteorological data is provided in Appendix B.  A 

representative photograph of the trap location is provided in Appendix C. 
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V. Conclusion 
 

The subject survey was performed in an effort to identify the presence of 

American Burying Beetles at or near the proposed construction area. One transect 

was deployed to ensure adequate coverage and maintained for 3 trap nights.  No 

American Burying Beetles were captured. T  hree  N. marginatus and  species of 

crickets (Gryllidae), arachnids, isopods, arthropods and various other  insects 

 were collected which indicates trapping  tec hniques were adequate as

 

 as well 

functional. Meteorological conditions during the survey were favorable for 

ABB activity.  
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Appendix A: Data Collection Form  
American Burying Beetle Nicrophorus americanus Oklahoma Presence/Absence Live-trapping Survey Guidance 

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM 
 

Project Name: _________________________          Project Description: ___________________________________  

Time Checked1 :_________     Date Checked1: ______________     Transect #: _______     Survey Night :________ 

Survey Company:    Permittee:     Permittee Number: TE  __ 
(Spell out) 

State:   County:   Legal Description2:  General Location:   
(Sec Township Range) (nearest town, city, landmark) 

Decimal Degrees2:  /   Type of transect:    
(NAD 83) (above-ground or pitfall traps) 

Vegetation Type:     Action Agency/Proponent:                                                             
(Prairie, woodland, forest, pasture) 

Primary Soil Type:   
(Refer to County Soil Survey) 

Soil Moisture4:   

Temp3: Min Max ° Heavy Rainfall?5 Wind >10 mph?6
 

(Yes/No) (Yes/No) 

Additional number of survey night(s) required because of wind, temperature, or rain?7 

 
Trap 
No. 

Disturbed 
(Y/N) 

americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion beetles 

1.          
Totals          

Number of disturbed traps and/or bait (D):   
Additional survey night(s) required because of disturbance?8 : 

 
 
 
(Yes/No) 

List each individual American burying beetle captured below and complete the appropriate columns. 
 

ABB 
 

Male 
 

Female 
 

Old9
 

 

New9
 

Age    
9 

Unknown 
 

Recapture10
 

Newly
11 

Marked 
 

Tag # 
 

Death 
Pronotum 

Width 
1           
2           
3           
4           
5           

 
Comments:   
1. Date and time refer to when trap is checked; 
2. Check that legal description fits decimal degrees location.  Lat/long MUST be in decimal degrees, NAD 83 
3. Max/Min temp from 9 pm to 4 am prior to checking traps, must use data from  www.wunderground.com 
4. Soil moisture must be obtained by obtaining the TR-05 report from  http://www.mesonet.org/index.php/weather/daily_data_retrieval. 
5. Rain from 9 pm to 4 am, must use data from www.wunderground.com  
6. Wind exceeds 10 mph > than 20% of time between 9 pm to 4 am 
7. Additional trapping required if any metrics exceed the allowable thresholds. 
8. Determine total number of disturbed traps over all 5 survey nights.  Any disturbance to 5-gallon traps requires an additional night of survey effort. 
9. OLD=breeding adult; NEW=newly enclosed adult; UNK=age cannot be determined. 
10.   Recaptures refer to color and number of bee tag on beetles that have been previously marked. 
11.   Newly marked males and females refers to color, number of bee tag, and age of beetle (e.g. R54[old]). 

 
Heavy Rain is defined by the World Meteorological Organization (http://severe.worldweather.org/raindoc.html) as “Rainfall greater than or equal to 50 mm 
[1.9685 inches] in the 
past 24 hours.” 
Last updated May 8, 2014 

http://www.wunderground.com/
http://www.mesonet.org/index.php/weather/daily_data_retrieval
http://www.wunderground.com/
http://severe.worldweather.org/raindoc.html)
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2. Check that legal description fits decimal degrees location.  Lat/long MUST be in decimal degrees, NAD 83 
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8. Determine total number of disturbed traps over all 5 survey nights.  Any disturbance to 5-gallon traps requires an additional night of survey effort. 
9. OLD=breeding adult; NEW=newly enclosed adult; UNK=age cannot be determined. 
10.   Recaptures refer to color and number of bee tag on beetles that have been previously marked. 
11.   Newly marked males and females refers to color, number of bee tag, and age of beetle (e.g. R54[old]). 
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Weather History for KFSM 

Thursday, June 11, 2015 

Hourly Weather History & Observations  

Time 
(CDT) 

Temp. Heat 
Index 

Dew 
Point 

Humidi
ty 

Pressur
e 

Wind 
Dir 

Wind 
Speed 

Precip Events Conditi
ons 

12:53 
AM 

78.8 °F  -  66.2 °F  65% 29.81 in  South 3.5 mph  N/A    Clear 

1:53 
AM 

75.9 °F  -  66.0 °F  71% 29.79 in  East 3.5 mph  N/A    Clear 

2:53 
AM 

75.0 °F  -  66.0 °F  73% 29.80 in  ENE 4.6 mph  N/A    Clear 

3:53 
AM 

73.0 °F  -  66.9 °F  81% 29.79 in  ENE 5.8 mph  N/A    Clear 

4:53 
AM 

73.0 °F  -  66.9 °F  81% 29.79 in  ENE 4.6 mph  N/A    Clear 

5:53 
AM 

72.0 °F  -  66.9 °F  84% 29.80 in  NE 4.6 mph  N/A    Clear 

6:53 
AM 

72.0 °F  -  68.0 °F  87% 29.81 in  NE 5.8 mph  N/A    Clear 

7:53 
AM 

75.9 °F  -  68.0 °F  76% 29.83 in  East 5.8 mph  N/A    Clear 

8:53 
AM 

80.1 °F  82.9 °F  69.1 °F  69% 29.83 in  ENE 3.5 mph  N/A    Clear 

9:53 
AM 

84.2 °F  88.4 °F  69.8 °F  62% 29.85 in  South 3.5 mph  N/A    Clear 

10:53 
AM 

88.0 °F  92.1 °F  69.1 °F  53% 29.83 in  South 11.5 mp
h  

N/A    Clear 

11:53 89.1 °F  92.9 °F  68.0 °F  50% 29.82 in  South 10.4 mp N/A    Clear 



AM h  
12:53 
PM 

91.0 °F  94.3 °F  66.9 °F  45% 29.80 in  South 10.4 mp
h  

N/A    Scattere
d 
Clouds 

1:53 
PM 

93.0 °F  95.0 °F  64.9 °F  39% 29.79 in  SW 15.0 mp
h  

N/A    Clear 

2:53 
PM 

93.0 °F  95.9 °F  66.0 °F  41% 29.78 in  SSW 10.4 mp
h  

N/A    Partly 
Cloudy 

3:53 
PM 

93.9 °F  97.5 °F  66.9 °F  41% 29.76 in  SSE 12.7 mp
h  

N/A    Mostly 
Cloudy 

4:53 
PM 

93.0 °F  96.4 °F  66.9 °F  42% 29.75 in  SSW 12.7 mp
h  

N/A    Scattere
d 
Clouds 

5:53 
PM 

91.9 °F  95.4 °F  66.9 °F  44% 29.73 in  South 11.5 mp
h  

N/A    Clear 

6:53 
PM 

91.0 °F  94.3 °F  66.9 °F  45% 29.73 in  South 8.1 mph  N/A    Clear 

7:53 
PM 

88.0 °F  91.4 °F  68.0 °F  51% 29.73 in  South 8.1 mph  N/A    Clear 

8:53 
PM 

84.9 °F  88.2 °F  68.0 °F  57% 29.74 in  South 5.8 mph  N/A    Clear 

9:53 
PM 

82.9 °F  86.5 °F  69.1 °F  63% 29.76 in  South 4.6 mph  N/A    Clear 

10:53 
PM 

82.0 °F  85.5 °F  69.1 °F  65% 29.78 in  SSE 3.5 mph  N/A    Clear 

11:53 
PM 

80.1 °F  82.9 °F  69.1 °F  69% 29.80 in  SSE 3.5 mph  N/A    Clear 

 



Weather History for KFSM 

Friday, June 12, 2015 

Time (CDT)Temp. Dew PointHumidityPressureVisibilityWind Dir Wind SpeedPrecipEvents Conditions 

12:53 AM 80.1 °F 69.1 °F 69% 29.80 in 10.0 mi Calm Calm N/A 
 

Clear 

1:53 AM 77.0 °F 69.8 °F 78% 29.81 in 10.0 mi East 3.5 mph N/A 
 

Clear 

2:53 AM 77.0 °F 70.0 °F 79% 29.80 in 10.0 mi Calm Calm N/A 
 

Clear 

3:53 AM 75.9 °F 70.0 °F 82% 29.81 in 10.0 mi Calm Calm N/A 
 

Clear 

4:53 AM 77.0 °F 70.0 °F 79% 29.82 in 10.0 mi Calm Calm N/A 
 

Clear 

5:53 AM 75.9 °F 70.0 °F 82% 29.84 in 10.0 mi Calm Calm N/A 
 

Clear 

6:53 AM 78.1 °F 70.0 °F 76% 29.86 in 10.0 mi North 3.5 mph N/A 
 

Scattered Clouds 

7:53 AM 81.0 °F 70.0 °F 69% 29.88 in 10.0 mi SW 8.1 mph N/A 
 

Clear 

8:53 AM 82.0 °F 70.0 °F 67% 29.89 in 10.0 mi SW 9.2 mph N/A 
 

Clear 

9:42 AM 84.0 °F 71.1 °F 65% 29.91 in 10.0 mi South 9.2 mph N/A 
 

Mostly Cloudy 

9:53 AM 84.0 °F 70.0 °F 63% 29.89 in 10.0 mi South 12.7 mph N/A 
 

Mostly Cloudy 

10:53 AM 84.0 °F 69.1 °F 61% 29.90 in 10.0 mi SSW 9.2 mph N/A 
 

Mostly Cloudy 

11:00 AM 84.9 °F 70.0 °F 61% 29.92 in 10.0 mi SSW 9.2 mph N/A 
 

Mostly Cloudy 

11:53 AM 88.0 °F 68.0 °F 51% 29.90 in 10.0 mi South 11.5 mph N/A 
 

Scattered Clouds 

12:53 PM 88.0 °F 68.0 °F 51% 29.90 in 10.0 mi South 12.7 mph N/A 
 

Mostly Cloudy 

1:53 PM 90.0 °F 66.0 °F 45% 29.87 in 10.0 mi SSE 10.4 mph N/A 
 

Clear 

2:53 PM 91.0 °F 66.9 °F 45% 29.84 in 10.0 mi SW 10.4 mph N/A 
 

Clear 

3:53 PM 91.4 °F 66.2 °F 43% 29.85 in 10.0 mi SSE 11.5 mph N/A 
 

Partly Cloudy 



Time (CDT)Temp. Dew PointHumidityPressureVisibilityWind Dir Wind SpeedPrecipEvents Conditions 

4:53 PM 91.0 °F 66.0 °F 44% 29.82 in 10.0 mi SSW 9.2 mph N/A 
 

Clear 

5:53 PM 91.0 °F 66.0 °F 44% 29.81 in 10.0 mi SSE 11.5 mph N/A 
 

Clear 

6:53 PM 89.1 °F 64.9 °F 45% 29.81 in 10.0 mi South 11.5 mph N/A 
 

Clear 

7:53 PM 87.1 °F 68.0 °F 53% 29.83 in 10.0 mi SE 5.8 mph N/A 
 

Clear 

8:53 PM 84.0 °F 66.9 °F 56% 29.85 in 10.0 mi SSE 5.8 mph N/A 
 

Clear 

9:53 PM 82.0 °F 66.9 °F 60% 29.87 in 10.0 mi SSE 6.9 mph N/A 
 

Clear 

10:53 PM 80.1 °F 68.0 °F 67% 29.88 in 10.0 mi SE 4.6 mph N/A 
 

Clear 

11:53 PM 79.0 °F 69.1 °F 72% 29.88 in 10.0 mi SE 3.5 mph N/A 
 

Clear 
 



Weather History for KFSM 

Saturday, June 13, 2015 

Time (CDT)Temp. Heat IndexDew PointHumidityPressureVisibilityWind Dir Wind SpeedPrecipEvents Conditions 

12:53 AM 77.0 °F - 69.1 °F 76% 29.87 in 10.0 mi ENE 3.5 mph N/A 
 

Clear 

1:53 AM 77.0 °F - 69.1 °F 76% 29.87 in 10.0 mi NE 6.9 mph N/A 
 

Scattered Clouds 

2:53 AM 75.9 °F - 69.1 °F 79% 29.87 in 10.0 mi East 3.5 mph N/A 
 

Partly Cloudy 

3:53 AM 73.9 °F - 69.1 °F 85% 29.88 in 10.0 mi ENE 3.5 mph N/A 
 

Partly Cloudy 

4:53 AM 75.0 °F - 69.1 °F 82% 29.88 in 10.0 mi ENE 3.5 mph N/A 
 

Scattered Clouds 

5:53 AM 75.9 °F - 68.0 °F 76% 29.88 in 10.0 mi East 3.5 mph N/A 
 

Overcast 

6:53 AM 75.9 °F - 69.1 °F 79% 29.89 in 10.0 mi ENE 5.8 mph N/A 
 

Mostly Cloudy 

7:53 AM 77.0 °F - 70.0 °F 79% 29.90 in 10.0 mi East 3.5 mph N/A 
 

Mostly Cloudy 

8:53 AM 80.1 °F 83.2 °F 70.0 °F 71% 29.91 in 10.0 mi Variable 6.9 mph N/A 
 

Overcast 

9:53 AM 81.0 °F 84.4 °F 70.0 °F 69% 29.92 in 10.0 mi SSE 6.9 mph N/A 
 

Overcast 

10:53 AM 84.9 °F 88.8 °F 69.1 °F 59% 29.90 in 10.0 mi SSW 5.8 mph N/A 
 

Scattered Clouds 

11:53 AM 86.0 °F 90.1 °F 69.1 °F 57% 29.91 in 10.0 mi SSE 11.5 mph N/A 
 

Mostly Cloudy 

12:53 PM 87.1 °F 91.3 °F 69.1 °F 55% 29.89 in 10.0 mi South 11.5 mph N/A 
 

Scattered Clouds 

1:53 PM 87.1 °F 90.6 °F 68.0 °F 53% 29.88 in 10.0 mi South 12.7 mph N/A 
 

Scattered Clouds 

2:38 PM 81.0 °F 84.9 °F 71.1 °F 72% 29.90 in 10.0 mi WNW 11.5 mph N/A 
 

Mostly Cloudy 

2:53 PM 79.0 °F - 71.1 °F 77% 29.88 in 6.0 mi Variable 6.9 mph 0.00 in Rain Light Rain 

3:53 PM 87.8 °F 95.6 °F 73.4 °F 62% 29.87 in 6.0 mi Calm Calm N/A Rain Light Rain 

4:53 PM 82.9 °F 88.0 °F 72.0 °F 69% 29.84 in 10.0 mi NNW 10.4 mph 0.00 in
 

Scattered Clouds 



Time (CDT)Temp. Heat IndexDew PointHumidityPressureVisibilityWind Dir Wind SpeedPrecipEvents Conditions 

5:31 PM 80.1 °F 84.2 °F 73.0 °F 79% 29.85 in 1.5 mi NW 10.4 mph 0.01 in Rain Heavy Rain 

5:43 PM 80.1 °F 85.1 °F 75.0 °F 85% 29.85 in 3.0 mi North 12.7 mph 0.13 in Rain Light Rain 

5:53 PM 78.1 °F - 73.0 °F 84% 29.85 in 6.0 mi North 6.9 mph 0.20 in Rain Light Rain 

6:53 PM 78.1 °F - 73.0 °F 84% 29.85 in 10.0 mi NE 5.8 mph 0.01 in
 

Partly Cloudy 

7:53 PM 77.0 °F - 72.0 °F 84% 29.86 in 10.0 mi NE 6.9 mph 0.07 in
 

Mostly Cloudy 

8:53 PM 75.9 °F - 72.0 °F 87% 29.88 in 10.0 mi ENE 3.5 mph N/A 
 

Partly Cloudy 

9:53 PM 75.9 °F - 72.0 °F 87% 29.90 in 10.0 mi WNW 5.8 mph N/A 
 

Mostly Cloudy 

10:01 PM 75.9 °F - 72.0 °F 87% 29.91 in 10.0 mi NW 3.5 mph N/A 
 

Mostly Cloudy 

10:53 PM 75.0 °F - 72.0 °F 90% 29.91 in 10.0 mi Calm Calm N/A 
 

Clear 

11:53 PM 75.0 °F - 71.1 °F 87% 29.89 in 10.0 mi NE 4.6 mph N/A 
 

Partly Cloudy 
 



Weather History for KFSM 

Sunday, June 14, 2015 

Hourly Weather History & Observations  

Time 

(CDT) 

Temp. Heat 

Index 

Dew 

Point 

Humidity Pressure Wind 

Dir 

Wind 

Speed 

Precip Events Conditions 

12:53 AM 75.9 °F  -  69.1 °F  79% 29.91 in  Calm Calm N/A    Scattered 

Clouds 

1:53 AM 75.9 °F  -  69.1 °F  79% 29.91 in  Calm Calm N/A    Mostly Cloudy 

2:53 AM 73.9 °F  -  69.1 °F  85% 29.91 in  East 3.5 mph  N/A    Scattered 

Clouds 

3:53 AM 73.9 °F  -  69.1 °F  85% 29.91 in  East 3.5 mph  N/A    Mostly Cloudy 

4:53 AM 73.9 °F  -  69.1 °F  85% 29.91 in  Calm Calm N/A    Mostly Cloudy 

5:53 AM 73.9 °F  -  69.1 °F  85% 29.92 in  East 4.6 mph  N/A    Overcast 

6:53 AM 73.9 °F  -  70.0 °F  87% 29.93 in  ENE 3.5 mph  N/A    Mostly Cloudy 

7:53 AM 75.9 °F  -  70.0 °F  82% 29.94 in  Variable 3.5 mph  N/A    Overcast 

8:31 AM 77.0 °F  -  70.0 °F  79% 29.96 in  SE 5.8 mph  N/A    Overcast 

8:53 AM 79.0 °F  -  71.1 °F  77% 29.95 in  SE 6.9 mph  N/A    Mostly Cloudy 

9:53 AM 82.0 °F  86.3 °F  71.1 °F  69% 29.95 in  South 8.1 mph  0.00 in     Mostly Cloudy 

10:02 AM 82.0 °F  85.9 °F  70.0 °F  67% 29.97 in  South 9.2 mph  N/A    Mostly Cloudy 

10:48 AM 82.4 °F  86.3 °F  69.8 °F  66% 29.97 in  SW 9.2 mph  N/A    Mostly Cloudy 

10:53 AM 82.0 °F  86.3 °F  71.1 °F  69% 29.95 in  SW 8.1 mph  N/A    Overcast 

11:12 AM 82.9 °F  87.0 °F  70.0 °F  65% 29.97 in  South 8.1 mph  N/A    Overcast 

11:53 AM 84.0 °F  89.6 °F  72.0 °F  67% 29.95 in  Variable 5.8 mph  0.00 in     Mostly Cloudy 

12:53 PM 86.0 °F  90.1 °F  69.1 °F  57% 29.95 in  South 10.4 mph  N/A    Mostly Cloudy 

1:53 PM 88.0 °F  92.1 °F  69.1 °F  53% 29.94 in  South 6.9 mph  N/A    Mostly Cloudy 

2:53 PM 87.1 °F  91.3 °F  69.1 °F  55% 29.91 in  SSE 8.1 mph  0.00 in  Rain  Light Rain 

3:53 PM 88.0 °F  90.7 °F  66.9 °F  49% 29.89 in  South 9.2 mph  0.00 in     Scattered 

Clouds 



4:53 PM 89.1 °F  93.7 °F  69.1 °F  52% 29.88 in  SSE 6.9 mph  N/A    Mostly Cloudy 

5:53 PM 84.9 °F  89.4 °F  70.0 °F  61% 29.88 in  SSW 8.1 mph  0.00 in  Rain  Light Rain 

6:45 PM 75.9 °F  -  69.1 °F  79% 29.92 in  SSW 19.6 mph  0.00 in  Rain  Light Rain 

6:53 PM 75.9 °F  -  70.0 °F  82% 29.91 in  South 5.8 mph  0.15 in  Rain  Light Rain 

6:56 PM 75.9 °F  -  70.0 °F  82% 29.92 in  SSE 5.8 mph  0.00 in  Rain  Light Rain 

7:53 PM 77.0 °F  -  72.0 °F  84% 29.92 in  NE 3.5 mph  0.00 in     Clear 

8:53 PM 75.9 °F  -  73.0 °F  91% 29.93 in  East 4.6 mph  N/A    Scattered 

Clouds 

9:53 PM 75.2 °F  -  71.6 °F  89% 29.96 in  ENE 4.6 mph  N/A    Clear 

10:53 PM 75.0 °F  -  72.0 °F  90% 29.95 in  East 5.8 mph  N/A    Clear 

11:53 PM 75.0 °F  -  71.1 °F  87% 29.95 in  ENE 4.6 mph  N/A    Clear 
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Trap 1, West View 
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Fort Smith Regional Airport Project 
Fort Smith, Sebastian County, Arkansas 

 
 

 
I. Introduction 

 
The subject survey effort was conducted to identify the presence or absence of 
American Burying Beetles (Nicrophorus americanus) (ABB) associated with a 
proposed building construction project in Fort Smith, Arkansas.  The proposed 
project location is shown on (Figure 1).  The area of potential effect is about 
approximately 604 acres. 
 
Trapping began the night of May 31, 2016 and continued until June 5, 2015 
during which no ABB’s were captured. One trap location was deployed and 
maintained for 5 nights and shown on Figure 2.  The ABB has been a federally 
listed endangered species since 1989 and is also recognized as endangered at the 
State level.  Based on the potential for impact to individuals of ABB, these 
surveys were performed in compliance with the Endangered Species Act of 1973 
(16 U.S.C. 1539, et seq.) and the U.S. Fish and Wildlife Service Regulations (50 
C.F.R. 17.22) under Endangered Species permit number TE043399-0.  
 

II. General Site Description 
 

The project area is located within the undulating landscape of the Arkansas Valley 
Hills Ecoregion of Arkansas (Woods, et.al, 2004). The majority of the lands 
within this ecoregion are associated with uplands on rolling hills with moderately 
steep slopes to medium and/or low gradient areas of topographic relief along 
drainages and waterways.  The dominant vegetative species in the general area 
included eastern red cedar (Juniperus virginiana), (common ragweed (Ambrosia 
artemisiifolia), hackberry (Celtis occidentalis), American elm (Ulmus 
Americana), poison ivy (Toxidendron radicans) and greenbrier (Smilax sp.). 
 

 
III. Sampling Methodology 

The ABB is large (1-1.5 inches) and has a shiny black appearance with four 
orange-red spots on the wing covers (elytra).A large red spot on the pronotum of 
the beetle is indicative of the species. The habitat requirements for this beetle are  
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not fully known; however, the ABB is considered a habitat generalist and is 
known to occupy a diverse range of habitats. Habitats associated with the ABB 
include open grasslands, forests, as well as transitional areas. The beetle is a 
carrion feeder and utilizes small vertebrate carcasses for food and reproductive 
purposes. The ABB occurs in a variety of habitat types and will exploit virtually 
any possibilities where suitable forage and soil conditions may be found.  

 
One transect was selected to ensure appropriate survey coverage of the anticipated 
area of disturbance. The trapping method for the ABB survey was performed 
according to the Draft American Burying Beetle Nicrophorus americanus Range 
Wide Presence/Absence Live-trapping Survey Guidance, updated November 
2015.  One five gallon bucket pitfall trap was used.  Bait consisted of putrid 
chicken gizzards and placed on 3 to 4 inches of soil.  

 
According to the U.S. Fish and Wildlife Service a minimum 5 successive trap-
nights are required to establish a sampling effort. Temperatures cannot fall below 
60°F and wind speed cannot exceed 10 miles per hour for greater than 20% of the 
trap night between 9 pm and 4 am (1 Hour 24 minutes). Failure to meet such 
specified trapping effort criteria would result in an additional trap night or trap 
nights. Meteorological data for this ABB survey effort was obtained from 
Weather Underground.   

 
IV. Survey Findings 

 
No American Burying Beetles were captured during the survey effort. Six (6) N. 
marginatus and several species of crickets (Gryllidae), arachnids, isopods, 
arthropods and various other insects were collected.  Atmospheric conditions 
during the ABB survey were fair with normal temperatures and wind velocities 
ranging from calm to moderate (0 to less than 10 mph). Nighttime low 
temperatures ranged between 64 and 71 degrees while daytime highs ranged 
between 70 and 77 (°F).  The field survey data forms and survey summary sheet 
are found in Appendix A. Meteorological data is provided in Appendix B.  A 
representative photograph of the trap location is provided in Appendix C. 
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V. Conclusion 

 
The subject survey was performed in an effort to identify the presence of 
American Burying Beetles at or near the proposed construction area. One transect 
was deployed to ensure adequate coverage and maintained for 5 trap nights.  No 
American Burying Beetles were captured.  Six (6) N. orbicollis and several 
species of crickets (Gryllidae), arachnids, isopods, arthropods and various other 
insects were collected which indicates trapping efforts and techniques were 
adequate and functional. Meteorological conditions during the survey were 
favorable for ABB activity.  
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Project Name:

Time Checked
1
: 830 Date Checked

1
: 1-Jun-16 Transect # 1 Survey Night: 1

Survey Company: Eagle Environmental Permittee: TE Permit #: TE-043399-0

State: AR County: Sebastion Legal Description
2
: 7 North 32 West 1

(Township) (Range)

Decimal Degrees
2
: 35.331348 -94.363469 NAD 83 Type of transect: 5 gallon pit fall General Location: Fort Smith

(lat. in NAD 83) (long. in NAD 83) (nearest town, city, landmark)

Vegetation Type: Open Field/Riparian Zone PMI

(Prairie, woodland, forest, pasture)

Primary Soil Type: Wrightsville Complex Soil Description: Loam Soil Moisture
4
: NA

(Refer to County Soil Survey) (silt, clay, sandy…)

Temp
3
: 68 71.1 Heavy Rainfall?

5
n Wind>10mph?6 n

(min.) (max.) (Yes/No) (Yes/No)

Additional number of survey night(s) required because of wind, temperature, or rain?
7

n Trap Cover Size 24

(Yes/No)

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 0 0 0 2

Totals 0 0 0 0 0 0 0 0 2

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

List each individual American burying beetle captured below and complete the appropriate columns.

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0

2

3

4

5

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

Project Name:

Time Checked
1
: 8:00 Date Checked

1
: 2-Jun-16 Transect # 1 Survey Night: 2

Survey Company: Permittee: David Bednar TE Permit #: TE-043399-0

State: AR County: Sebastion Legal Description
2
: 7 North 32 West 1

(Township) (Range) (Section)

Decimal Degrees
2
: 35.331348 -94.363469 Type of transect: 5 gallon pit fall General Location: Fort Smith

(lat. in NAD 83) (long. in NAD 83) (nearest town, city, landmark)

Vegetation Type: Open Field/Riparian Zone

(Prairie, woodland, forest, pasture)

Primary Soil Type: Wrightsville Complex Soil Description: Loam Soil Moisture
4
: NA

(Refer to County Soil Survey) (silt, clay, sandy…)

Temp
3
: 69.1 75 Heavy Rainfall?

5
n Wind>10mph?6 n

(min.) (max.) (Yes/No) (Yes/No)

Additional number of survey night(s) required because of wind, temperature, or rain?
7

n Trap Cover Size 24

(Yes/No)

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 2 0 0 6

Totals 0 0 0 0 0 2 0 0 6

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

List each individual American burying beetle captured below and complete the appropriate columns.

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0

2

3

4

5

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

Appendix A:  Data Collection Form

American Burying Beetle Nicrophorus americanus Oklahoma Presence/Absence Live-trapping Survey Guidance

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM

Project Description:

Action Agency/Proponent:
(5-Gallon Above-Ground or Pitfall Trap)

Fort Smith Regional Airport Building Construction

David Bednar

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM
Fort Smith Regional Airport Project Description: Building Construction

Eagle Environmental

(5-Gallon Above-Ground or Pitfall Trap)

Action Agency/Proponent: PMI

Additional trap night required due to rain.



Project Name:

Time Checked
1
: 8:00 Date Checked

1
: 3-Jun-16 Transect # 1 Survey Night: 3

Survey Company: Permittee: David Bednar TE Permit #: TE-043399-0

State: AR County: Sebastion Legal Description
2
: 7 North 32 West 1

(Township) (Range) (Section)

Decimal Degrees
2
: 35.331348 -94.363469 Type of transect: 5 gallon pit fall General Location: Fort Smith

(lat. in NAD 83) (long. in NAD 83) (nearest town, city, landmark)

Vegetation Type: Open Field/Riparian Zone

(Prairie, woodland, forest, pasture)

Primary Soil Type: Wrightsville Complex Soil Description: Loam Soil Moisture
4
: NA

(Refer to County Soil Survey) (silt, clay, sandy…)

Temp
3
: 70 70 Heavy Rainfall?

5
n Wind>10mph?6 n

(min.) (max.) (Yes/No) (Yes/No)

Additional number of survey night(s) required because of wind, temperature, or rain?
7

n Trap Cover Size 24

(Yes/No)

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 1 0 0 4

Totals 0 0 0 0 0 1 0 0 4

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

List each individual American burying beetle captured below and complete the appropriate columns.

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0

2

3

4

5

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

Project Name:

Time Checked
1
: 820 Date Checked

1
: 4-Jun-16 Transect # 1 Survey Night: 4

Survey Company: Permittee: David Bednar TE Permit #: TE-043399-0

State: AR County: Sebastion Legal Description
2
: 7 North 32 West 1

(Township) (Range) (Section)

Decimal Degrees
2
: 35.331348 -94.363469 Type of transect: 5 gallon pit fall General Location: Fort Smith

(lat. in NAD 83) (long. in NAD 83) (nearest town, city, landmark)

Vegetation Type: Open Field/Riparian Zone

(Prairie, woodland, forest, pasture)

Primary Soil Type: Wrightsville Complex Soil Description: Loam Soil Moisture
4
: NA

(Refer to County Soil Survey) (silt, clay, sandy…)

Temp
3
: 71.1 75.9 Heavy Rainfall?

5
n Wind>10mph?6 n

(min.) (max.) (Yes/No) (Yes/No)

Additional number of survey night(s) required because of wind, temperature, or rain?
7

n Trap Cover Size 24

(Yes/No)

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 1 0 0 4

Totals 0 0 0 0 0 1 0 0 4

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

List each individual American burying beetle captured below and complete the appropriate columns.

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0

2

3

4

5

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM
Fort Smith Regional Airport Project Description: Building Construction

Eagle Environmental

(5-Gallon Above-Ground or Pitfall Trap)

Action Agency/Proponent: PMI

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM
Fort Smith Regional Airport Project Description: Building Construction

Eagle Environmental

(5-Gallon Above-Ground or Pitfall Trap)

Action Agency/Proponent: PMI



Project Name:

Time Checked
1
: 815 Date Checked

1
: 5-Jun-16 Transect # 1 Survey Night: 5

Survey Company: Permittee: David Bednar TE Permit #: TE-043399-0

State: AR County: Sebastion Legal Description
2
: 7 North 32 West 1

(Township) (Range) (Section)

Decimal Degrees
2
: 35.331348 -94.363469 Type of transect: 5 gallon pit fall General Location: Fort Smith

(lat. in NAD 83) (long. in NAD 83) (nearest town, city, landmark)

Vegetation Type: Open Field/Riparian Zone

(Prairie, woodland, forest, pasture)

Primary Soil Type: Wrightsville Complex Soil Description: Loam Soil Moisture
4
: NA

(Refer to County Soil Survey) (silt, clay, sandy…)

Temp
3
: 64 77 Heavy Rainfall?

5
n Wind>10mph?6 n

(min.) (max.) (Yes/No) (Yes/No)

Additional number of survey night(s) required because of wind, temperature, or rain?
7

n Trap Cover Size 24

(Yes/No)

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 2 0 0 2

Totals 0 0 0 0 0 2 0 0 2

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

List each individual American burying beetle captured below and complete the appropriate columns.

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0

2

3

4

5

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

Please disregard this data form. It is for additional trap night if required due to weather or disturbance.  

No additional trap nights were required and no data is contained in this data form that would affect survey results.

Project Name:

Time Checked
1
: 815 Date Checked

1
: 28-May-16 Transect # 1 Survey Night: 6

Survey Company: Permittee: David Bednar TE Permit #: TE-043399-0

State: AR County: Sebastion Legal Description
2
: 7 North 32 West 1

(Township) (Range) (Section)

Decimal Degrees
2
: 35.331348 -94.363469 Type of transect: 5 gallon pit fall General Location: Fort Smith

(lat. in NAD 83) (long. in NAD 83) (nearest town, city, landmark)

Vegetation Type: Open Field/Riparian Zone

(Prairie, woodland, forest, pasture)

Primary Soil Type: Wrightsville Complex Soil Description: Loam Soil Moisture
4
: NA

(Refer to County Soil Survey) (silt, clay, sandy…)

Temp
3
: 73 97 Heavy Rainfall?

5
n Wind>10mph?6 n

(min.) (max.) (Yes/No) (Yes/No)

Additional number of survey night(s) required because of wind, temperature, or rain?
7

n Trap Cover Size 24

(Yes/No)

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 0 0 0 0

Totals 0 0 0 0 0 0 0 0 0

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

List each individual American burying beetle captured below and complete the appropriate columns.

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0

2

3

4

5

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM
Fort Smith Regional Airport Project Description: Building Construction

Eagle Environmental

(5-Gallon Above-Ground or Pitfall Trap)

Action Agency/Proponent: PMI

(5-Gallon Above-Ground or Pitfall Trap)

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM
BA Public Schools Elementary 15 Project Description: Building Construction

Eagle Environmental

Action Agency/Proponent: 0



TOTAL Nicrophorus species and other carrion beetle capture data

Trap No. Disturbed (Y/N) americanus orbicollis tomentosus pustulatus marginatus carolinus sayi Other carrion 

1 n 0 0 0 0 6 0 0 18

2

3

4

5

Totals 0 0 0 0 0 6 0 0 18

Number of disturbed traps and/or bait (D): 0 Additional survey night required because of disturbance?
8

n

(Yes/No)

TOTAL American burying beetle capture data

ABB Male Female Unknown Sex New
9

Old
9

Unknown Age
9

Recapture
10

Newly Marked
11

Tag #

Pronotum 

Width Dead

Picture 

Reference

1 0 0 0

2

3

4

5

6

7

8

9

10

Automated Tot. 0 0 0 0 0 0 0 0 0 0 0

Comments:

AMERICAN BURYING BEETLE SURVEY DATA COLLECTION FORM - TRANSECT TOTAL CAPTURE DATA
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Weather History for KFSM - May, 2016 

Tuesday, May 31, 2016 

Hourly Weather History & Observations 

Time (CDT) Temp. 
Heat 
Index 

Dew Point Humidity Pressure Visibility Wind Dir Wind Speed 
Gust 
Speed 

Precip Events Conditions 

12:53 AM 69.1 °F - 66.0 °F 90% 29.92 in 10.0 mi ENE 3.5 mph - N/A   Scattered Clouds 
1:53 AM 69.1 °F - 66.0 °F 90% 29.91 in 10.0 mi Calm Calm - N/A   Scattered Clouds 
2:53 AM 68.0 °F - 64.9 °F 90% 29.91 in 10.0 mi ENE 5.8 mph - N/A   Scattered Clouds 
3:53 AM 66.9 °F - 64.9 °F 93% 29.91 in 10.0 mi ENE 4.6 mph - N/A   Scattered Clouds 
4:53 AM 66.0 °F - 63.0 °F 90% 29.91 in 10.0 mi ENE 6.9 mph - N/A   Clear 
5:53 AM 64.9 °F - 62.1 °F 90% 29.91 in 10.0 mi East 4.6 mph - N/A   Clear 
6:53 AM 64.9 °F - 62.1 °F 90% 29.92 in 10.0 mi East 3.5 mph - N/A   Clear 
7:53 AM 66.9 °F - 63.0 °F 87% 29.93 in 10.0 mi East 6.9 mph - N/A   Clear 
8:53 AM 70.0 °F - 63.0 °F 78% 29.94 in 10.0 mi East 5.8 mph - N/A   Clear 
9:53 AM 73.0 °F - 64.0 °F 73% 29.95 in 10.0 mi East 3.5 mph - N/A   Clear 
10:53 AM 77.0 °F - 64.9 °F 66% 29.93 in 10.0 mi ENE 6.9 mph - N/A   Clear 
11:53 AM 79.0 °F - 64.9 °F 62% 29.92 in 10.0 mi NNE 8.1 mph - N/A   Clear 
12:53 PM 80.1 °F 82.1 °F 66.0 °F 62% 29.91 in 10.0 mi ENE 8.1 mph - N/A   Clear 
1:53 PM 78.1 °F - 64.9 °F 64% 29.90 in 10.0 mi SE 5.8 mph - N/A   Clear 
2:53 PM 77.0 °F - 66.0 °F 69% 29.88 in 10.0 mi ESE 4.6 mph - N/A   Clear 
3:53 PM 75.9 °F - 69.1 °F 79% 29.87 in 10.0 mi South 5.8 mph - 0.01 in Rain Light Rain 
4:53 PM 75.9 °F - 69.1 °F 79% 29.82 in 10.0 mi North 5.8 mph - 0.00 in   Partly Cloudy 
5:53 PM 75.0 °F - 69.1 °F 82% 29.85 in 10.0 mi ENE 5.8 mph - N/A   Clear 
6:53 PM 75.0 °F - 69.1 °F 82% 29.86 in 10.0 mi ENE 3.5 mph - N/A   Clear 
7:53 PM 75.0 °F - 69.1 °F 82% 29.88 in 10.0 mi NE 4.6 mph - N/A   Clear 
8:53 PM 73.9 °F - 68.0 °F 82% 29.87 in 10.0 mi Calm Calm - N/A   Clear 
9:53 PM 71.1 °F - 68.0 °F 90% 29.89 in 10.0 mi Calm Calm - N/A   Clear 
10:07 PM 71.1 °F - 68.0 °F 90% 29.91 in 10.0 mi Calm Calm - N/A   Clear 
10:24 PM 71.1 °F - 68.0 °F 90% 29.93 in 10.0 mi SW 3.5 mph - N/A   Clear 
10:53 PM 71.1 °F - 68.0 °F 90% 29.93 in 10.0 mi Calm Calm - N/A   Clear 
11:53 PM 71.1 °F - 69.1 °F 93% 29.93 in 4.0 mi West 4.6 mph - N/A   Clear 
             



 

Time (CDT) Temp. 
Heat 
Index 

Dew Point Humidity Pressure Visibility Wind Dir Wind Speed 
Gust 
Speed 

Precip Events Conditions 

12:53 AM 69.1 °F - 66.0 °F 90% 29.92 in 10.0 mi ENE 3.5 mph - N/A   Scattered Clouds 
1:53 AM 69.1 °F - 66.0 °F 90% 29.91 in 10.0 mi Calm Calm - N/A   Scattered Clouds 
2:53 AM 68.0 °F - 64.9 °F 90% 29.91 in 10.0 mi ENE 5.8 mph - N/A   Scattered Clouds 
3:53 AM 66.9 °F - 64.9 °F 93% 29.91 in 10.0 mi ENE 4.6 mph - N/A   Scattered Clouds 
4:53 AM 66.0 °F - 63.0 °F 90% 29.91 in 10.0 mi ENE 6.9 mph - N/A   Clear 
5:53 AM 64.9 °F - 62.1 °F 90% 29.91 in 10.0 mi East 4.6 mph - N/A   Clear 
6:53 AM 64.9 °F - 62.1 °F 90% 29.92 in 10.0 mi East 3.5 mph - N/A   Clear 
7:53 AM 66.9 °F - 63.0 °F 87% 29.93 in 10.0 mi East 6.9 mph - N/A   Clear 
8:53 AM 70.0 °F - 63.0 °F 78% 29.94 in 10.0 mi East 5.8 mph - N/A   Clear 
9:53 AM 73.0 °F - 64.0 °F 73% 29.95 in 10.0 mi East 3.5 mph - N/A   Clear 
10:53 AM 77.0 °F - 64.9 °F 66% 29.93 in 10.0 mi ENE 6.9 mph - N/A   Clear 
11:53 AM 79.0 °F - 64.9 °F 62% 29.92 in 10.0 mi NNE 8.1 mph - N/A   Clear 
12:53 PM 80.1 °F 82.1 °F 66.0 °F 62% 29.91 in 10.0 mi ENE 8.1 mph - N/A   Clear 
1:53 PM 78.1 °F - 64.9 °F 64% 29.90 in 10.0 mi SE 5.8 mph - N/A   Clear 
2:53 PM 77.0 °F - 66.0 °F 69% 29.88 in 10.0 mi ESE 4.6 mph - N/A   Clear 
3:53 PM 75.9 °F - 69.1 °F 79% 29.87 in 10.0 mi South 5.8 mph - 0.01 in Rain Light Rain 
4:53 PM 75.9 °F - 69.1 °F 79% 29.82 in 10.0 mi North 5.8 mph - 0.00 in   Partly Cloudy 
5:53 PM 75.0 °F - 69.1 °F 82% 29.85 in 10.0 mi ENE 5.8 mph - N/A   Clear 
6:53 PM 75.0 °F - 69.1 °F 82% 29.86 in 10.0 mi ENE 3.5 mph - N/A   Clear 
7:53 PM 75.0 °F - 69.1 °F 82% 29.88 in 10.0 mi NE 4.6 mph - N/A   Clear 
8:53 PM 73.9 °F - 68.0 °F 82% 29.87 in 10.0 mi Calm Calm - N/A   Clear 
9:53 PM 71.1 °F - 68.0 °F 90% 29.89 in 10.0 mi Calm Calm - N/A   Clear 
10:07 PM 71.1 °F - 68.0 °F 90% 29.91 in 10.0 mi Calm Calm - N/A   Clear 
10:24 PM 71.1 °F - 68.0 °F 90% 29.93 in 10.0 mi SW 3.5 mph - N/A   Clear 
10:53 PM 71.1 °F - 68.0 °F 90% 29.93 in 10.0 mi Calm Calm - N/A   Clear 
11:53 PM 71.1 °F - 69.1 °F 93% 29.93 in 4.0 mi West 4.6 mph - N/A   Clear 

 



Weather History for KFSM - June, 2016 

 

Wednesday, June 1, 2016 

Hourly Weather History & Observations 
Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
12:53 AM 71.1 °F - 68.0 °F 90% 29.92 in 5.0 mi SSE 3.5 mph - N/A   Partly Cloudy 
1:20 AM 70.0 °F - 68.0 °F 93% 29.92 in 4.0 mi West 3.5 mph - N/A   Clear 
1:53 AM 70.0 °F - 68.0 °F 93% 29.91 in 7.0 mi SW 4.6 mph - N/A   Clear 
2:53 AM 70.0 °F - 68.0 °F 93% 29.92 in 4.0 mi West 6.9 mph - N/A   Partly Cloudy 
3:03 AM 70.0 °F - 68.0 °F 93% 29.93 in 2.5 mi WSW 5.8 mph - N/A   Mostly Cloudy 
3:22 AM 69.1 °F - 66.9 °F 93% 29.94 in 5.0 mi WSW 4.6 mph - N/A   Mostly Cloudy 
3:33 AM 69.1 °F - 66.0 °F 90% 29.93 in 7.0 mi West 4.6 mph - N/A   Scattered Clouds 
3:53 AM 68.0 °F - 66.0 °F 93% 29.92 in 7.0 mi SSW 3.5 mph - N/A   Clear 
4:27 AM 68.0 °F - 66.0 °F 93% 29.94 in 7.0 mi Calm Calm - N/A   Clear 
4:37 AM 68.0 °F - 66.0 °F 93% 29.94 in 7.0 mi SW 4.6 mph - N/A   Partly Cloudy 
4:53 AM 68.0 °F - 66.0 °F 93% 29.94 in 7.0 mi Calm Calm - N/A   Partly Cloudy 
5:19 AM 68.0 °F - 66.0 °F 93% 29.94 in 7.0 mi Calm Calm - N/A   Clear 
5:53 AM 68.0 °F - 66.0 °F 93% 29.94 in 7.0 mi Calm Calm - N/A   Clear 
6:25 AM 68.0 °F - 66.0 °F 93% 29.95 in 5.0 mi Calm Calm - N/A   Clear 
6:51 AM 68.0 °F - 66.2 °F 94% 29.94 in 5.0 mi Calm Calm - N/A   Partly Cloudy 
6:53 AM 68.0 °F - 66.0 °F 93% 29.93 in 5.0 mi Calm Calm - N/A   Partly Cloudy 
7:14 AM 70.0 °F - 66.9 °F 90% 29.93 in 7.0 mi NE 5.8 mph - N/A   Partly Cloudy 
7:31 AM 70.0 °F - 66.9 °F 90% 29.94 in 6.0 mi NNE 4.6 mph - N/A   Partly Cloudy 
7:53 AM 71.1 °F - 66.9 °F 87% 29.93 in 8.0 mi East 3.5 mph - N/A   Scattered Clouds 
8:00 AM 71.1 °F - 66.9 °F 87% 29.95 in 8.0 mi Calm Calm - N/A   Mostly Cloudy 
8:53 AM 72.0 °F - 66.9 °F 84% 29.96 in 10.0 mi Calm Calm - N/A   Mostly Cloudy 



Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
9:00 AM 73.0 °F - 66.9 °F 81% 29.98 in 10.0 mi Calm Calm - N/A   Overcast 
9:53 AM 73.9 °F - 68.0 °F 82% 29.97 in 10.0 mi Calm Calm - N/A   Overcast 
10:13 AM 75.0 °F - 68.0 °F 79% 29.98 in 10.0 mi Calm Calm - N/A   Mostly Cloudy 
10:24 AM 75.0 °F - 66.9 °F 76% 29.98 in 10.0 mi Calm Calm - N/A   Scattered Clouds 
10:53 AM 75.9 °F - 66.9 °F 74% 29.98 in 10.0 mi Calm Calm - N/A   Scattered Clouds 
11:53 AM 77.0 °F - 66.9 °F 71% 29.99 in 10.0 mi Calm Calm - N/A   Partly Cloudy 
12:33 PM 77.0 °F - 69.1 °F 76% 30.00 in 10.0 mi West 8.1 mph - N/A   Mostly Cloudy 
12:50 PM 78.8 °F - 69.8 °F 74% 30.00 in 10.0 mi WSW 5.8 mph - 0.00 in Rain Light Rain 
12:53 PM 78.1 °F - 69.1 °F 74% 29.98 in 10.0 mi WNW 5.8 mph - 0.00 in   Mostly Cloudy 
1:42 PM 73.0 °F - 63.0 °F 71% 29.99 in 10.0 mi ESE 8.1 mph - N/A   Mostly Cloudy 
1:53 PM 72.0 °F - 64.0 °F 76% 29.97 in 10.0 mi ESE 6.9 mph - 0.00 in Rain Light Rain 
2:53 PM 78.1 °F - 63.0 °F 60% 29.94 in 10.0 mi East 6.9 mph - 0.00 in   Mostly Cloudy 
3:53 PM 81.0 °F 82.7 °F 64.9 °F 58% 29.92 in 10.0 mi Variable 4.6 mph - N/A   Partly Cloudy 
4:53 PM 80.1 °F 82.1 °F 66.0 °F 62% 29.91 in 10.0 mi NE 5.8 mph - N/A   Clear 
5:53 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.91 in 10.0 mi ENE 6.9 mph - N/A   Clear 
6:53 PM 78.1 °F - 66.0 °F 66% 29.91 in 10.0 mi East 9.2 mph - N/A   Mostly Cloudy 
7:53 PM 78.1 °F - 69.1 °F 74% 29.92 in 10.0 mi East 5.8 mph - 0.00 in   Mostly Cloudy 
8:53 PM 75.0 °F - 66.9 °F 76% 29.95 in 10.0 mi ENE 5.8 mph - N/A   Mostly Cloudy 
9:53 PM 75.0 °F - 66.0 °F 73% 29.96 in 10.0 mi East 6.9 mph - N/A   Clear 
10:53 PM 73.0 °F - 66.9 °F 81% 29.97 in 10.0 mi East 3.5 mph - N/A   Clear 
11:53 PM 73.0 °F - 66.0 °F 79% 29.97 in 10.0 mi ESE 3.5 mph - N/A   Clear 
 



Weather History for KFSM - June, 2016 

Thursday, June 2, 2016 

Hourly Weather History & Observations 
Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
12:53 AM 71.1 °F - 66.0 °F 84% 29.96 in 10.0 mi East 4.6 mph - N/A   Clear 
1:53 AM 70.0 °F - 66.0 °F 87% 29.96 in 10.0 mi ESE 3.5 mph - N/A   Clear 
2:53 AM 69.1 °F - 66.0 °F 90% 29.96 in 10.0 mi NE 4.6 mph - N/A   Mostly Cloudy 
3:53 AM 70.0 °F - 66.9 °F 90% 29.97 in 8.0 mi East 3.5 mph - N/A   Overcast 
4:53 AM 70.0 °F - 66.9 °F 90% 29.97 in 9.0 mi ENE 4.6 mph - N/A   Clear 
5:53 AM 69.1 °F - 66.9 °F 93% 29.99 in 7.0 mi East 3.5 mph - N/A   Scattered Clouds 
6:53 AM 70.0 °F - 66.9 °F 90% 30.00 in 9.0 mi East 3.5 mph - 0.00 in   Overcast 
7:35 AM 71.1 °F - 66.9 °F 87% 30.02 in 10.0 mi East 4.6 mph - N/A   Overcast 
7:53 AM 71.1 °F - 66.9 °F 87% 30.01 in 9.0 mi ENE 8.1 mph - N/A   Overcast 
8:00 AM 71.1 °F - 66.9 °F 87% 30.02 in 9.0 mi East 5.8 mph - N/A   Overcast 
8:50 AM 71.6 °F - 66.2 °F 83% 30.02 in 10.0 mi East 6.9 mph - N/A   Overcast 
8:53 AM 72.0 °F - 66.9 °F 84% 30.01 in 10.0 mi East 6.9 mph - N/A   Overcast 
9:53 AM 75.9 °F - 66.9 °F 74% 30.01 in 10.0 mi East 9.2 mph - N/A   Clear 
10:53 AM 75.9 °F - 66.0 °F 71% 30.02 in 10.0 mi ESE 9.2 mph - N/A   Mostly Cloudy 
11:53 AM 80.1 °F 82.7 °F 68.0 °F 67% 30.01 in 10.0 mi NE 9.2 mph - N/A   Mostly Cloudy 
12:53 PM 81.0 °F 83.3 °F 66.9 °F 62% 29.99 in 10.0 mi ENE 10.4 mph - N/A   Mostly Cloudy 
1:53 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.98 in 10.0 mi ENE 13.8 mph - N/A   Mostly Cloudy 
2:53 PM 82.0 °F 84.5 °F 66.9 °F 60% 29.95 in 10.0 mi ENE 12.7 mph - N/A   Partly Cloudy 
3:53 PM 82.0 °F 84.5 °F 66.9 °F 60% 29.94 in 10.0 mi East 8.1 mph - N/A   Scattered Clouds 
4:53 PM 75.9 °F - 69.1 °F 79% 29.95 in 6.0 mi East 5.8 mph - 0.03 in Rain Light Rain 
5:21 PM 73.9 °F - 69.1 °F 85% 29.98 in 2.5 mi SSE 8.1 mph 17.3 mph N/A Rain Heavy Rain 
5:25 PM 73.0 °F - 70.0 °F 90% 29.98 in 1.5 mi South 5.8 mph - N/A Rain Heavy Rain 
5:28 PM 73.0 °F - 70.0 °F 90% 29.98 in 6.0 mi South 4.6 mph - N/A Rain Light Rain 
5:53 PM 73.0 °F - 69.1 °F 87% 29.96 in 8.0 mi West 6.9 mph - 0.24 in Rain Light Rain 



Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
6:53 PM 73.0 °F - 69.1 °F 87% 29.97 in 10.0 mi ENE 9.2 mph - 0.00 in   Overcast 
7:53 PM 71.1 °F - 68.0 °F 90% 29.97 in 9.0 mi NE 3.5 mph - 0.06 in Rain Light Rain 
8:53 PM 70.0 °F - 68.0 °F 93% 29.98 in 10.0 mi ENE 4.6 mph - 0.00 in Rain Light Rain 
9:53 PM 71.1 °F - 68.0 °F 90% 29.99 in 10.0 mi NE 4.6 mph - 0.00 in Rain Light Rain 
10:53 PM 70.0 °F - 68.0 °F 93% 30.01 in 8.0 mi East 4.6 mph - 0.02 in Rain Light Rain 
11:53 PM 70.0 °F - 68.0 °F 93% 29.99 in 10.0 mi ENE 5.8 mph - 0.01 in Rain Light Rain 
 



Weather History for KFSM - June, 2016 

 

Friday, June 3, 2016 

Hourly Weather History & Observations 
Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
12:17 AM 70.0 °F - 68.0 °F 93% 29.99 in 9.0 mi NE 6.9 mph - 0.00 in   Partly Cloudy 
12:53 AM 70.0 °F - 68.0 °F 93% 29.97 in 10.0 mi ENE 4.6 mph - 0.00 in   Clear 
1:40 AM 70.0 °F - 68.0 °F 93% 29.97 in 8.0 mi Calm Calm - N/A   Partly Cloudy 
1:53 AM 70.0 °F - 68.0 °F 93% 29.96 in 7.0 mi ENE 3.5 mph - N/A   Mostly Cloudy 
2:53 AM 70.0 °F - 68.0 °F 93% 29.95 in 7.0 mi ENE 6.9 mph - N/A   Overcast 
3:25 AM 70.0 °F - 68.0 °F 93% 29.96 in 6.0 mi East 3.5 mph - N/A   Overcast 
3:36 AM 70.0 °F - 68.0 °F 93% 29.96 in 6.0 mi East 4.6 mph - N/A   Overcast 
3:53 AM 70.0 °F - 68.0 °F 93% 29.95 in 3.0 mi East 5.8 mph - N/A   Overcast 
4:00 AM 70.0 °F - 68.0 °F 93% 29.96 in 2.5 mi East 5.8 mph - N/A   Overcast 
4:09 AM 70.0 °F - 68.0 °F 93% 29.96 in 4.0 mi ENE 5.8 mph - N/A   Overcast 
4:21 AM 70.0 °F - 68.0 °F 93% 29.96 in 6.0 mi ENE 6.9 mph - N/A   Overcast 
4:53 AM 70.0 °F - 68.0 °F 93% 29.96 in 6.0 mi East 6.9 mph - N/A   Overcast 
5:41 AM 70.0 °F - 68.0 °F 93% 29.97 in 8.0 mi NE 4.6 mph - N/A   Overcast 
5:53 AM 70.0 °F - 68.0 °F 93% 29.96 in 8.0 mi East 4.6 mph - N/A   Overcast 
6:53 AM 70.0 °F - 68.0 °F 93% 29.95 in 7.0 mi NE 5.8 mph - 0.00 in   Overcast 
7:06 AM 70.0 °F - 68.0 °F 93% 29.96 in 7.0 mi ENE 5.8 mph - N/A   Overcast 
7:50 AM 71.6 °F - 68.0 °F 88% 29.98 in 10.0 mi ENE 6.9 mph - N/A   Overcast 
7:53 AM 71.1 °F - 68.0 °F 90% 29.97 in 10.0 mi ENE 6.9 mph - N/A   Overcast 
8:53 AM 72.0 °F - 69.1 °F 91% 29.97 in 10.0 mi East 8.1 mph - N/A   Mostly Cloudy 
8:55 AM 72.0 °F - 69.1 °F 91% 29.98 in 10.0 mi East 6.9 mph - N/A   Mostly Cloudy 
9:04 AM 72.0 °F - 69.1 °F 91% 29.99 in 10.0 mi East 6.9 mph - N/A   Mostly Cloudy 



Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
9:53 AM 73.0 °F - 69.1 °F 87% 29.99 in 10.0 mi East 5.8 mph - N/A   Overcast 
9:55 AM 73.0 °F - 69.1 °F 87% 30.00 in 10.0 mi ESE 5.8 mph - N/A   Overcast 
10:24 AM 73.0 °F - 68.0 °F 84% 29.99 in 10.0 mi East 5.8 mph - N/A   Overcast 
10:53 AM 73.9 °F - 69.1 °F 85% 29.98 in 10.0 mi East 6.9 mph - N/A   Overcast 
11:14 AM 75.0 °F - 69.1 °F 82% 29.99 in 10.0 mi East 6.9 mph - N/A   Mostly Cloudy 
11:40 AM 75.9 °F - 69.1 °F 79% 29.99 in 10.0 mi East 3.5 mph - N/A   Mostly Cloudy 
11:53 AM 75.9 °F - 68.0 °F 76% 29.98 in 10.0 mi Calm Calm - N/A   Scattered Clouds 
12:53 PM 79.0 °F - 66.9 °F 66% 29.96 in 10.0 mi SSE 4.6 mph - N/A   Mostly Cloudy 
1:19 PM 79.0 °F - 66.9 °F 66% 29.97 in 10.0 mi ESE 4.6 mph - N/A   Mostly Cloudy 
1:53 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.94 in 10.0 mi SE 4.6 mph - N/A   Overcast 
2:07 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.95 in 10.0 mi South 5.8 mph - N/A   Overcast 
2:14 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.95 in 10.0 mi South 5.8 mph - N/A   Mostly Cloudy 
2:53 PM 80.1 °F 82.1 °F 66.0 °F 62% 29.94 in 10.0 mi SSE 6.9 mph - N/A   Mostly Cloudy 
3:53 PM 81.0 °F 83.3 °F 66.9 °F 62% 29.93 in 10.0 mi ESE 4.6 mph - N/A   Scattered Clouds 
4:53 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.92 in 10.0 mi Calm Calm - N/A   Mostly Cloudy 
5:24 PM 80.1 °F 82.7 °F 68.0 °F 67% 29.93 in 10.0 mi North 4.6 mph - N/A   Scattered Clouds 
5:53 PM 80.1 °F 82.3 °F 66.9 °F 64% 29.91 in 10.0 mi Calm Calm - N/A   Clear 
6:53 PM 80.1 °F 82.7 °F 68.0 °F 67% 29.91 in 10.0 mi Calm Calm - N/A   Clear 
7:53 PM 78.1 °F - 69.1 °F 74% 29.91 in 10.0 mi SE 3.5 mph - N/A   Clear 
8:53 PM 75.9 °F - 70.0 °F 82% 29.92 in 10.0 mi Calm Calm - N/A   Clear 
9:53 PM 75.0 °F - 69.1 °F 82% 29.94 in 10.0 mi Calm Calm - N/A   Clear 
10:53 PM 73.9 °F - 66.0 °F 76% 29.95 in 10.0 mi ESE 6.9 mph - N/A   Overcast 
11:53 PM 72.0 °F - 66.0 °F 81% 29.96 in 10.0 mi ENE 5.8 mph - N/A   Mostly Cloudy 
 



Weather History for KFSM - June, 2016 

 

Saturday, June 4, 2016 

Hourly Weather History & Observations 
Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
12:53 AM 72.0 °F - 66.0 °F 81% 29.95 in 10.0 mi East 3.5 mph - N/A   Overcast 
1:53 AM 71.1 °F - 66.9 °F 87% 29.94 in 10.0 mi ENE 4.6 mph - N/A   Scattered Clouds 
2:53 AM 71.1 °F - 66.9 °F 87% 29.93 in 10.0 mi Calm Calm - N/A   Overcast 
3:53 AM 71.1 °F - 66.9 °F 87% 29.92 in 10.0 mi Calm Calm - N/A   Overcast 
4:53 AM 70.0 °F - 66.9 °F 90% 29.93 in 10.0 mi ENE 3.5 mph - N/A   Overcast 
5:53 AM 71.1 °F - 68.0 °F 90% 29.93 in 10.0 mi NE 4.6 mph - N/A   Overcast 
6:46 AM 71.1 °F - 68.0 °F 90% 29.96 in 10.0 mi North 3.5 mph - N/A   Overcast 
6:53 AM 71.1 °F - 68.0 °F 90% 29.95 in 10.0 mi North 3.5 mph - N/A   Overcast 
7:03 AM 71.1 °F - 68.0 °F 90% 29.96 in 4.0 mi North 4.6 mph - 0.02 in Rain Rain 
7:53 AM 71.1 °F - 68.0 °F 90% 29.95 in 4.0 mi Calm Calm - 0.14 in Rain Rain 
8:27 AM 71.1 °F - 69.1 °F 93% 29.98 in 6.0 mi ENE 4.6 mph - 0.06 in Rain Light Rain 
8:41 AM 71.1 °F - 68.0 °F 90% 29.98 in 5.0 mi ENE 5.8 mph - 0.07 in Rain Rain 
8:53 AM 71.1 °F - 68.0 °F 90% 29.97 in 7.0 mi NE 4.6 mph - 0.08 in Rain Light Rain 
9:53 AM 71.1 °F - 66.9 °F 87% 29.98 in 10.0 mi West 5.8 mph - 0.04 in Rain Light Rain 
10:00 AM 71.1 °F - 66.9 °F 87% 29.99 in 9.0 mi West 5.8 mph - 0.00 in Rain Light Rain 
10:19 AM 71.1 °F - 66.9 °F 87% 29.99 in 10.0 mi WNW 9.2 mph - 0.01 in Rain Light Rain 
10:53 AM 71.1 °F - 66.0 °F 84% 29.98 in 10.0 mi West 8.1 mph - 0.01 in Rain Light Rain 
11:53 AM 72.0 °F - 66.0 °F 81% 29.97 in 10.0 mi South 3.5 mph - 0.04 in   Overcast 
12:53 PM 78.1 °F - 66.9 °F 68% 29.94 in 10.0 mi West 10.4 mph - N/A   Clear 
1:32 PM 77.0 °F - 66.9 °F 71% 29.94 in 10.0 mi West 12.7 mph - N/A   Mostly Cloudy 
1:50 PM 78.8 °F - 66.2 °F 65% 29.94 in 10.0 mi NW 9.2 mph - N/A   Overcast 



Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
1:53 PM 79.0 °F - 66.0 °F 64% 29.92 in 10.0 mi NW 8.1 mph - N/A   Overcast 
2:21 PM 79.0 °F - 66.9 °F 66% 29.92 in 10.0 mi WNW 6.9 mph - N/A   Mostly Cloudy 
2:53 PM 81.0 °F 83.3 °F 66.9 °F 62% 29.90 in 10.0 mi WNW 4.6 mph - N/A   Scattered Clouds 
3:53 PM 82.0 °F 84.1 °F 66.0 °F 58% 29.88 in 10.0 mi North 8.1 mph - N/A   Partly Cloudy 
4:53 PM 84.0 °F 84.9 °F 63.0 °F 49% 29.86 in 10.0 mi NW 9.2 mph - N/A   Partly Cloudy 
5:53 PM 84.0 °F 84.5 °F 62.1 °F 47% 29.86 in 10.0 mi North 6.9 mph - N/A   Clear 
6:53 PM 84.0 °F 84.9 °F 63.0 °F 49% 29.86 in 10.0 mi NW 6.9 mph - N/A   Partly Cloudy 
7:53 PM 80.1 °F 81.2 °F 62.1 °F 54% 29.86 in 10.0 mi NW 6.9 mph - N/A   Partly Cloudy 
8:53 PM 77.0 °F - 64.0 °F 64% 29.87 in 10.0 mi NW 5.8 mph - N/A   Scattered Clouds 
9:53 PM 75.0 °F - 64.0 °F 69% 29.89 in 10.0 mi NW 3.5 mph - N/A   Clear 
10:53 PM 70.0 °F - 64.0 °F 81% 29.91 in 10.0 mi South 3.5 mph - N/A   Clear 
11:53 PM 69.1 °F - 64.0 °F 84% 29.90 in 10.0 mi Calm Calm - N/A   Clear 
 



Weather History for KFSM - June, 2016 

 

Sunday, June 5, 2016 

Hourly Weather History & Observations 
Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
12:53 AM 66.9 °F - 63.0 °F 87% 29.89 in 10.0 mi Calm Calm - N/A   Clear 
1:53 AM 66.0 °F - 64.0 °F 93% 29.88 in 10.0 mi Calm Calm - 0.00 in Rain Light Rain 
2:53 AM 64.9 °F - 63.0 °F 93% 29.88 in 6.0 mi Calm Calm - 0.00 in   Clear 
3:00 AM 64.9 °F - 63.0 °F 93% 29.89 in 1.2 mi Calm Calm - 0.00 in Rain Light Rain 
3:02 AM 64.9 °F - 63.0 °F 93% 29.89 in 0.8 mi Calm Calm - 0.00 in Rain Light Rain 
3:29 AM 64.0 °F - 62.1 °F 93% 29.89 in 1.0 mi WSW 3.5 mph - 0.00 in Rain Light Rain 
3:40 AM 64.0 °F - 62.1 °F 93% 29.88 in 3.0 mi WSW 4.6 mph - 0.00 in Rain Light Rain 
3:53 AM 64.0 °F - 62.1 °F 93% 29.88 in 7.0 mi WSW 3.5 mph - 0.00 in   Clear 
4:53 AM 63.0 °F - 61.0 °F 93% 29.87 in 9.0 mi West 6.9 mph - N/A   Clear 
5:50 AM 62.6 °F - 60.8 °F 94% 29.90 in 1.5 mi West 5.8 mph - N/A   Partly Cloudy 
5:53 AM 62.1 °F - 61.0 °F 96% 29.89 in 0.8 mi West 4.6 mph - N/A   Mist 
6:02 AM 62.1 °F - 60.1 °F 93% 29.90 in 4.0 mi WSW 4.6 mph - N/A   Clear 
6:53 AM 63.0 °F - 62.1 °F 97% 29.90 in 10.0 mi WSW 3.5 mph - N/A   Clear 
7:53 AM 66.9 °F - 63.0 °F 87% 29.92 in 10.0 mi West 5.8 mph - N/A   Clear 
8:53 AM 73.0 °F - 57.9 °F 59% 29.93 in 10.0 mi NNW 5.8 mph - N/A   Clear 
9:53 AM 75.9 °F - 59.0 °F 56% 29.93 in 10.0 mi North 3.5 mph - N/A   Clear 
10:53 AM 79.0 °F - 60.1 °F 52% 29.93 in 10.0 mi North 8.1 mph - N/A   Clear 
11:53 AM 82.0 °F 81.7 °F 57.0 °F 42% 29.93 in 10.0 mi NNW 8.1 mph - N/A   Clear 
12:53 PM 82.9 °F 82.4 °F 57.0 °F 41% 29.92 in 10.0 mi NNW 4.6 mph - N/A   Clear 
1:53 PM 82.0 °F 81.4 °F 55.0 °F 39% 29.90 in 10.0 mi NNW 11.5 mph - N/A   Mostly Cloudy 
2:53 PM 82.9 °F 82.0 °F 55.0 °F 38% 29.89 in 10.0 mi North 15.0 mph 18.4 mph N/A   Scattered Clouds 



Time (CDT) Temp. Heat Index Dew Point Humidity Pressure Visibility Wind Dir Wind Speed Gust Speed Precip Events Conditions 
3:53 PM 86.0 °F 84.5 °F 55.0 °F 35% 29.88 in 10.0 mi NNW 10.4 mph - N/A   Scattered Clouds 
4:53 PM 84.0 °F 82.9 °F 55.0 °F 37% 29.87 in 10.0 mi NNW 9.2 mph - N/A   Scattered Clouds 
5:53 PM 84.0 °F 83.0 °F 55.9 °F 38% 29.87 in 10.0 mi NNW 13.8 mph 17.3 mph N/A   Clear 
6:53 PM 82.9 °F 82.1 °F 55.9 °F 39% 29.87 in 10.0 mi North 10.4 mph - N/A   Mostly Cloudy 
7:53 PM 80.1 °F 80.4 °F 57.0 °F 45% 29.87 in 10.0 mi North 5.8 mph - N/A   Clear 
8:53 PM 77.0 °F - 57.9 °F 52% 29.88 in 10.0 mi NNW 5.8 mph - N/A   Clear 
9:53 PM 75.0 °F - 57.9 °F 55% 29.89 in 10.0 mi NNW 4.6 mph - N/A   Clear 
10:53 PM 73.0 °F - 60.1 °F 64% 29.90 in 10.0 mi North 3.5 mph - N/A   Clear 
11:53 PM 69.1 °F - 61.0 °F 75% 29.91 in 10.0 mi Calm Calm - N/A   Clear 
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Fort Smith Regional Airport  Eagle Environmental Consulting, Inc. 
Sebastian County, Arkansas  June 2016 

 
 
 

Trap 1, West View 
35.331348, -94363469 

 
 
 





July 31, 2017

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Arkansas Ecological Services Field Office

110 South Amity Suite 300
Conway, AR 72032-8975

Phone: (501) 513-4470 Fax: (501) 513-4480
http://www.fws.gov/arkansas-es

In Reply Refer To:
Consultation Code: 04ER1000-2017-SLI-1070
Event Code: 04ER1000-2017-E-01585 
Project Name: Fort Smith Airport Project

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies endangered, threatened, proposed, and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ). et seq. This letter only
provides an official species list and technical assistance; if you determine that listed species
and/or designated critical habitat may be affected in any way by the proposed project, even
if the effect is wholly beneficial, consultation with the Service will be necessary.

The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 ), federal agencies are required toet seq.
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found on our website.

Please visit our website at http://www.fws.gov/arkansas-es/IPaC/home.html for
species-specific guidance to avoid and minimize adverse effects to federally endangered,

Our web site also contains additionalthreatened, proposed, and candidate species. 
information on species life history and habitat requirements that may be useful in project
planning.

If your project involves in-stream construction activities, oil and natural gas infrastructure,
road construction, transmission lines, or communication towers, please review our project

http://www.fws.gov/arkansas-es
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specific guidance at .http://www.fws.gov/arkansas-es/IPaC/ProjSpec.html

The karst region of Arkansas is a unique region that covers the andnorthern third of Arkansas 
we have specific guidance to conserve sensitive cave-obligate and bat species. Please visit 

 to determine if your project occurs in thehttp://www.fws.gov/arkansas-es/IPaC/Karst.html
Proper implementation and maintenance ofkarst region and to view karst specific-guidance. 

best management practices specified in these guidance documents is necessary to avoid adverse
effects to federally protected species and often avoids the more lengthy formal consultation
process.

If your species list includes any mussels, Northern Long-eared Bat, Indiana Bat,
Yellowcheek Darter, Red-cockaded Woodpecker, or American Burying Beetle, your
project may require a presence/absence and/or habitat survey prior to commencing project

Please check the appropriate species-specific guidance on our website to determine ifactivities. 
your project requires a survey. We strongly recommend that you contact the appropriate staff
species lead biologist (see office directory or species page) prior to conducting presence/absence
surveys to ensure the appropriate level of effort and methodology.

Under the ESA, it is the responsibility of the Federal action agency or its designated
representative to determine if a proposed action "may affect" endangered, threatened, or
proposed species, or designated critical habitat, and if so, to consult with the Service

 Similarly, it is the responsibility of the Federal action agency or project proponent, notfurther.
the Service, to make “no effect” determinations. If you determine that your proposed action will
have “no effect” on threatened or endangered species or their respective critical habitat, you do
not need to seek concurrence with the Service. Nevertheless, it is a violation of Federal law to
harm or harass any federally-listed threatened or endangered fish or wildlife species without the
appropriate permit.

Through the consultation process, we will analyze information contained in a biological
assessment that you provide. If your proposed action is associated with Federal funding or
permitting, consultation will occur with the Federal agency under section 7(a)(2) of the ESA.
Otherwise, an incidental take permit pursuant to section 10(a)(1)(B) of the ESA (also known as a
habitat conservation plan) is necessary to harm or harass federally listed threatened or
endangered fish or wildlife species. In either case, there is no mechanism for authorizing
incidental take “after-the-fact.” For more information regarding formal consultation and HCPs,
please see the Service's Consultation Handbook and Habitat Conservation Plans at
www.fws.gov/endangered/esa-library/index.html#consultations.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act,  This verification can bethe accuracy of this species list should be verified after 90 days.
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and

http://www.fws.gov/arkansas-es/IPaC/ProjSpec.html
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implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number
in the header of this letter with any request for consultation or correspondence about your
project that you submit to our office.

Attachment(s):

Official Species List
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

Arkansas Ecological Services Field Office
110 South Amity Suite 300
Conway, AR 72032-8975
(501) 513-4470
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Project Summary
Consultation Code: 04ER1000-2017-SLI-1070

Event Code: 04ER1000-2017-E-01585

Project Name: Fort Smith Airport Project

Project Type: LAND - CLEARING

Project Description: Approximately 25.8 acres located at the south-central portion of the Fort
Smith Regional Airport (6700 McKennon Blvd., Fort Smith, AR);
clearing vegetation and filling/grading borrow pits, a small pond and
depression areas

Project Location:
 Approximate location of the project can be viewed in Google Maps:

https://www.google.com/maps/place/35.331302009090585N94.36288805841892W

Counties: Sebastian, AR

https://www.google.com/maps/place/35.331302009090585N94.36288805841892W
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Endangered Species Act Species
There is a total of 6 threatened, endangered, or candidate species on this species list. Species on
this list should be considered in an effects analysis for your project and could include species
that exist in another geographic area. For example, certain fish may appear on the species list
because a project could affect downstream species. See the "Critical habitats" section below for
those critical habitats that lie wholly or partially within your project area under this office's
jurisdiction. Please contact the designated FWS office if you have questions.

Mammals

NAME STATUS

 Gray Bat Myotis grisescens
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6329

Endangered

 Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Threatened

Birds

NAME STATUS

 Piping Plover Charadrius melodus
Population: except Great Lakes watershed
There is a   designated for this species. Your location isfinal critical habitat
outside the designated critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/6039

Threatened

Insects

NAME STATUS

 American Burying Beetle Nicrophorus americanus
Population: Ex Pop, SW Missouri
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/66

Experimental Population,
Non-Essential

 American Burying Beetle Nicrophorus americanus
Population: Wherever found, except where listed as an experimental
population
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/66

Endangered

https://ecos.fws.gov/ecp/species/6329
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/6039#crithab
https://ecos.fws.gov/ecp/species/6039
https://ecos.fws.gov/ecp/species/66
https://ecos.fws.gov/ecp/species/66
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Flowering Plants

NAME STATUS

Geocarpon minimum
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7699

Threatened

Critical habitats

There are no critical habitats within your project area under this office's jurisdiction.

https://ecos.fws.gov/ecp/species/7699
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U.S. Army Corps of Engineers Individual Nationwide Permit 
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Public Notice Affidavit and Announcement 
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	Project Name: Fort Smith Regional Airport
	Project Description: Building Construction
	undefined: 9:29 am
	undefined_2: 6/12/2015
	Transect: T1
	Survey Night: 1
	Survey Company: Eagle Environmental Consulting
	Permittee: David Bednar
	Permittee #: 043399-2
	State: AR
	County: Sebastian
	undefined_3: S1-TN7-R32W
	General Location: Fort Smith
	undefined_4: 35.331322
	undefined_5: -94.363492
	Type of transect: pitfall
	Vegetation Type: Open Field, Riparian Zone
	Action AgencyProponent: Pollution Management, Inc.
	Primary Soil Type: Wrightsville Complex
	Soil Moisture4: NA in AR
	Temp3 Min: 75.9
	Max: 84.9
	Heavy Rainfall5: No
	Wind 10 mph6: No
	Additional number of survey nights required because of wind temperature or rain7: No
	Disturbed YN1: N
	americanus1: 0
	orbicollis1: 0
	tomentosus1: 0
	pustulatus1: 0
	marginatus1: 0
	carolinus1: 0
	sayi1: 0
	Other carrion beetles1: 5 American Carrion
	Disturbed YNTotals: 


