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Aquatic habitat at Two Pine Landfill adjacent to Bayou Meto 

Biodiversity Survey and Reduction of Anthropogenic Impacts 
on the Upper Bayou Meto Watershed 

 
Audubon will conduct a biodiversity survey in the Upper Bayou Meto Watershed, focusing on Species of 
Greatest Need.  We will also work with Waste Management and other partners to reduce anthropogenic 
impacts to the watershed by restoring and enhancing wetland functioning at Waste Management’s Two 
Pine Landfill in Jacksonville, adjacent to Bayou Meto. 
 
Project Leader 
Brent Kelley, Field Programs Coordinator  
National Audubon Society, Inc. 
(dba Audubon Arkansas) 
4500 Springer Blvd. 
Little Rock, AR 72206  
mkelley@audubon.org 
501-244-2229 
 
Backstop: 
Daniel Scheiman, PhD,  
Director of Bird Conservation 
Audubon Arkansas 
dscheiman@audubon.org 
501-244-2229 
 
Project Partners 
David Conrad 
Waste Management’s Two Pine Landfill  
100 Two Pine Drive 
North Little Rock, AR 72117 
DConrad@wm.com 
501-982-7336 
 
Steve Yanoviak, PhD 
Biology Department 
University of Arkansas at Little Rock 
2801 South University Dr. 
Little Rock, AR 72204-1099 
spyanoviak@ualr.edu 
501-569-8342 
 

Clifton Jackson 
Arkansas Game and Fish Commission 
915 East Sevier 
Benton, AR 72015 
cjackson@agfc.state.ar.us 
501-978-7322 
 
John Harris, PhD  
Biologist  
Arkansas State Highway and Transportation 
Department  
John.Harris@arkansashighways.com   
501-569-2000 

 
Total Project Cost:  $138,000 
Total SWG Money Requested:  $61,500 
 
Sources and Amounts of Matching Funds/In-kind Services 
Audubon Arkansas (equipment) - $10,000 
Arkansas Game and Fish Commission (equipment and technical expertise) - $19,000 
Arkansas Highway and Transportation Department (technical expertise) - $10,000 
University of Arkansas at Little Rock (facility and equipment use) - $7,500 
Waste Management (site access, equipment, program costs) - $30,000 
Total Match: $76,500 (55%) 
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A.  Need 
 
In the Upper Bayou Meto Watershed we will survey for 24 large-river fish Species of Greatest 
Conservation Need (SGCN) as well as other SGCN associated with headwater streams.  In addition, we 
will work with Waste Management and other project partners to restore wetland integrity at Two Pine 
Landfill, thereby reducing anthropogenic impacts to the adjacent Bayou Meto. 
 
Bayou Meto begins in the Ouachita Mountain EcoRegion, but soon flows into the Mississippi Alluvial 
Valley, specifically through the Grand Prairie and into the White River.  Along this path Bayou Meto runs 
through heavily agricultural and urban areas where it can be negatively affected by land use practices.  
These anthropogenic impacts affect not only Bayou Meto’s watershed but watersheds downstream all the 
way to the Gulf of Mexico and its dead zone.  Thus pollutants that enter Bayou Meto have significantly 
greater geographic impacts. 
 
The Bayou Meto is critically important to the fish and wildlife of the Mississippi Alluvial Valley; it is 
home to many bird, fish, mussel, crayfish, and insect SGCN (Table 1).  Yet recent data are lacking that 
are needed to properly assess the current health of this river system.  For example, the most recent fish 
survey (1992) revealed a 19% reduction in fish species richness from the previous survey (circa 1960s).  
Without additional surveys we do not know if this alarming trend has continued. 
 
Waste Management’s Two Pine Landfill lies adjacent to Upper Bayou Meto.  Audubon and its partners 
are working on a 43-ac wetland mitigation project at the site, including marsh and bottomland hardwood 
forest restoration.  As part of this project, Audubon is currently monitoring and managing wildlife at Two 
Pine the site for wildlife.  By conducting biodiversity surveys before and after mitigation practices, we 
can measure the effect of Two Pine Landfill activities on-site.  State Wildlife Grant funding will allow us 
to expand our monitoring to Bayou Meto and assess anthropogenic effects on the watershed and its 
SGCN.  
 
Table 1. SGCN we will survey for in the Upper Bayou Meto Watershed and may benefit from habitat restoration.
Large River Fish 
Arkansas  River shiner 
Red River shiner 
Plains minnow 
Spotfin shiner 
Lake sturgeon 
Shovelnose sturgeon 
Pallid sturgeon 
Stone cat 
Alligator gar 
Alabama shad 
Sicklefin chub 
Flathead chub 
Western sand darter 
Sabine shiner 

Goldeye 
Lake chubsucker 
Crystal darter 
Striped mullet 
Shorthead redhorse 
Stargazing darter 
Blue sucker 
Paddlefish 
Highfin carpsucker 
American eel 
Crayfish 
Fallicambarus gilpini 
Procambarus ferrugineus 
Mussels 
Elktoe  

Flat Floater 
Rock Pocketbook 
Ouachita Pocketbook 
Louisiana Fatmucket 
Black Sandshell 
Hickorynut 
Pink Heelsplitter 
Ouachita Kidneyshell 
Southern Mapleleaf 
Texas Lilliput 
Fawnsfoot 
Tapered Pondshorn 
Ouachita Creekshell 
Insects 
Arianops copeland 

Texas Frosted Elfin 
Beach Dune Tiger Beetle 
Tiger Beetle 
Woodland Tiger Beetle 
Six-Banded Longhorn Beetle 
Dukes Skipper 
Prairie Mole Cricket 
Meske's Skipper 
Giant Stag Beetle 
Areolata 
King's Hairstreak 
Noctuid Moth 
Diana Fritillary 
Other Invertebrates 
Lirceus bicuspidatus 

 
B.  Objectives 
Our goal is to survey for SGCN in the Upper Bayou Meto Watershed while working at a specific site to 
reduce anthropogenic impacts to Bayou Meto.  Our objectives are to: 
1. Survey for 24 large-river fish SGCN. 
2. Survey for other SGCN associated with headwater streams.   
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Figure 1.  Waste Management’s Two Pine Landfill and the 
Upper Bayou Meto watershed, showing Sample Sites 1-5, 
the active landfill, and wetland mitigation site. 

3. Restore wetland integrity at Waste Management’s Two Pine Landfill. 
4. Reduce anthropogenic impacts from Two Pine Landfill to Bayou Meto. 
 
C. Expected Results & Benefits 
 
Expected Results 
1) A map detailing the distribution of 24 large-river fish in Bayou Meto. 
2) Distribution data and maps for insect, mussel, and crayfish SGCN in Bayou Meto. 
3) Wetland restoration on Two Pine Landfill, including more than 3,000 bottomland hardwood trees 

planted. 
4) An assessment of whether activities at Two Pine Landfill affect biodiversity in Bayou Meto and how 

this changes after wetland restoration. 
5) Article in Arkansas Wild or similar publication covering our work and results. 
 
Benefits to Species of Concern 
Distribution data will be used to assess the impacts of Two Pine Landfill on Bayou Meto.  Wetland 
restoration will improve the ability of the area to support SGCN and reduce presumed impacts of the 
landfill to Bayou Meto.   
 
D. Approach 
Audubon will conduct surveys along Bayou 
Meto and at Two Pine Landfill.  Waste 
Management will assist with the initial set up by 
providing access and allowing use of their 
equipment.  We will establish five monitoring 
sites, one at Two Pine, and two upstream and 
two downstream from Two Pine (Figure 1).  We 
will survey each site three times for various 
SGCN.  At each site Audubon and Arkansas 
Game and Fish will sample large river fish and 
crayfish via the use of backpack shockers and an 
electroshocking boat.  Samples will be 
identified on-site and released.   
 
Audubon will also survey these sites for aquatic 
biodiversity and associated SGCN, including 
insects, mussels, and crayfish.  Aquatic insect 
samples will be collected using kicknets or 
floating Malaise traps.  We will survey 
shorelines between the first and fifth sample 
sites for mussels.  Terrestrial insects will be 
collected using one tent Malaise trap, one passive, hanging Malaise trap, sweep nets, and butterfly nets.  
Audubon will set up insect traps for 1 week at each site and during spring, summer and fall.  Ethylene 
glycol will preserve samples.  Samples will be collected at the end of each week and subsequently 
identified at the Audubon Nature Center or UALR campus with the assistance of Dr. Steve Yanoviak. 
 
Shorelines between sample site 1 and 5 will be searched for mussel shells.  GPS coordinates will be taken 
at each sample location and the samples will be delivered to John Harris of AHTD for identification 
purposes.  
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For all samples collected from each sampling method, we will use the Shannon-Weaver Biodiversity 
Index to calculate species diversity.  A higher index number indicates greater biodiversity.  The index is 
computed as follows: 
          S 

H'= - �  (ni/N) × ln (ni/N)   
         i=1 

where H' = Maximum no. of species, ni = No. of individuals in species i, S = No. of species in sample 
(species richness), N = Total no. of all individuals in the sample. 
 
E. Location of Work  
The project is located in the Mississippi Alluvial Plain - Arkansas River ecobasin.  Two Pine Landfill sits 
in the Upper Bayou Meto Watershed between North Little Rock and Jacksonville, Pulaski County.  
 
F. Proposed Budget 
  Match SWG 
Audubon Arkansas   
Project Oversight and Management  $25,000 
Monitoring and Surveying Sample Sites and Equipment  $35,000 
Use of Audubon Truck, Kubota, 4-wheeler, Traps, etc. $10,000 $1,500 

Subtotal $40,000 $61,500 
Arkansas Game and Fish Commission   
Salary and Benefits (Clifton Jackson) $12,000  
Operating Expenses - backpack shocker, electroshocking boat $7,000  

Subtotal $19,000  
Arkansas Highways and Transportation Department   
Salary and Benefits (John Harris) $10,000  

Subtotal $10,000  
University of Arkansas at Little Rock   
Facility and Equipment Use (Steve Yanoviak, PhD) $7,500  

Subtotal $7,500  
Waste Management, Inc.    
Wildlife Monitoring (David Conrad) * $30,000  

TOTAL  $76,500 $61,500 
* This is part of a larger grant with Waste Management for $147,000 
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Qualifications 
 

Audubon Arkansas’ staff has extensive experience in wetlands reconstruction, reforestation, grassland 
restoration, invasive species control, managing contracts, working with landowners, monitoring, and 
public outreach.  We have technical training and certification in prescribed burning, wildland fire the use 
of chainsaws, watershed planning, stream morphology, water quality monitoring, GIS, and vertebrate and 
invertebrate surveys.  Audubon has successfully managed multiple government grants including State 
Wildlife Grants, Ivory-billed Woodpecker Private Stewardship Grant, and the Wetland Reserve Program. 

Brent Kelley, Field Programs Coordinator, is the lead manager responsible for the project’s success.  
He coordinates and manages all field projects. Current projects include biological surveys and habitat 
restoration assistance at Waste Management’s Two Pine Landfill, and habitat management at Natural 
Areas under contract with AR Natural Heritage Commission.  Mr. Kelley received his undergraduate 
degree in Botany from the University of Arkansas in 2001 and his Master’s degree in Forest Entomology 
in 2006. 

Daniel Scheiman, Ph.D., Director of Bird Conservation, will assist with wildlife monitoring.  Dr. 
Scheiman manages Arkansas’ Important Bird Areas program and several State Wildlife Grants.  He 
received his B.S. from Cornell University, M.S. from Eastern Illinois University, and Ph.D. from Purdue 
University, all in wildlife ecology.  He has over ten years of bird research experience on topics such as 
bird-habitat relationships and population dynamics, resulting in several peer-reviewed publications. 

Clifton Jackson is Statewide Family and Community Fishing Biologist for Arkansas Game and Fish 
Commission. He has a B.S. in Fisheries/Aquaculture from University of Arkansas at Pine Bluff and an 
M.S. in Fisheries from University of Georgia.  He will assist with fish sampling. 

John Harris is Section Head of Special Studies for Arkansas State Highways and Transportation 
Department.  He has a B.S. in Biology from Southern Arkansas University, an M.S. in Biology from 
Northeast Louisiana University, and a Ph.D. in Zoology from University of Tennessee.  He will assist 
with mussel identification. 

Steve Yanoviak, Ph.D. is Assistant Professor at University of Arkansas at Little Rock.  He has a B.S. in 
Zoology from University of Oklahoma, an M.S. in Entomology from Purdue University, and a Ph.D. in 
Entomology from Auburn University.  He will assist with insect identification. 

David Conrad is Engineering Manager of Waste Management’s Two Pine Landfill.  He will 
provide access to the site and oversee wetland mitigation practices. 


