
Managing Water Resources–
The Forest-Water Interface



Jay Shelton
Fisheries Biologist

Warnell School of Forestry 
and Natural Resources

UGA

Who am I?



What I do - Teaching



Ecology - everything is connected, nothing stays where we put it
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What I do – Outreach (Pond Management)
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Elements of Successful PondManagement



Quality Fishing

“I want to take my  
grand kids fishing  
with a very high rate  
of success.”

DefiningObjectives
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QualityFishing?



Quality Fishing –All about that bass?
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Quality Fishing-All about that bass?



FishpondConstruction and Renovation
Planning and Design for Sustainability



FishpondConstruction and Renovation
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FishpondConstruction and Renovation
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FishpondConstruction and Renovation



FishpondConstruction and Renovation

• There are numerous laws and agencies regulating pond construction
• United States Army Corps of Engineers(USACE)
• United States Department of Agriculture, Natural Resources Conservation  

Service (NRCS)
• State Departments of Natural Resources, Environmental Protection  

Agencies
• Localordinances



FishpondConstruction and Renovation
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Aquatic Plant Management



Water Quality Management
Keeping Fish Alive and Well

Water Quality
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Water Quality Managementin Ponds



Summary

• Pond construction and renovation
• !"#$%&'()*+&,"-./%,$0%1-2'3-%4'5,&"

• FishEcology
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• Principles of aquatic plant management
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What I do – Outreach (Aquatic Connectivity)



Aquatic connectivity - The natural movement of water and materials between a section of waterway 
and its floodplain and between the waterway upstream and downstream



Longitudinal Connectivity - The natural movement of water and materials (including sediment, 
nutrients, carbon and living organisms, etc) between a waterway upstream and downstream.



Lateral Connectivity - The natural movement of water and materials (including sediment, nutrients, 
carbon and living organisms, etc) between a waterway and its floodplain



https://ga-act.org/



Georgia Aquatic Connectivity Team Publications



U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

U.S. Department of Agriculture, Natural Resources Conservation Service
U.S. Army Corps of Engineers

GA Department of Natural Resources, Wildlife Resources Division
GA Department of Community Affairs, Historic Protection Division

GA Department of Natural Resources, Environmental Protection Division
The Nature Conservancy

River Keepers
Local municipalities

Some of the Many Water Quality Stakeholders



• Perennial streams
• Intermittent streams
• Ditches and canals
• Impoundments (ponds, lakes and reservoirs)
• Wetlands
• Estuaries
• Coastal waters

Our Water Resources



Water Quality Standards

Legally designated uses that establish the appropriate conditions for a waterbody:

• Drinking Water Supplies
• Recreation

• Fishing
• Wild River

• Scenic River
• Coastal Fishing



What is the condition of our streams and rivers? 

National Rivers and Streams Assessment (US Federal Government including EPA)



How do we know if designated use standards are met? 

Water Quality
The physical, chemical, and biological attributes that affect 
the suitability of water for agriculture, industry, drinking, 
recreation and other uses

Habitat Assessment 
Condition of the natural constituents of the home or 
environment of an organism.

Biological Assessment
An evaluation of the condition of a waterbody by sampling 
species that spend all or part of their lives in that waterbody.



Biological Assessments – How do we know?

Fish Bioassessment
Streams in Columbia County, GA

2016

Benthic Macroinvertebrate Bioassessment
Streams in Walton County, GA

2019



Biological Assessment – Fish IBI (pollution sensitive species)



Sampling Fish Populations



Fish Biological Assessment

• Based on:
Ecoregions of Georgia

Ridge and Valley, Blue Ridge, Piedmont, Coastal Plain, Lower Coastal Plain
Drainage Basin Area (DBA)
Comparisons to Regional Reference Streams

• Fish Index scores range from 0 to 50
Scores are grouped into five categories:

Excellent, Very Good, Good, Poor, and Very Poor



Benthic Macroinvertebrate  Biological Assessment

• Based on:
Ecoregions of Georgia

Ridge and Valley, Blue Ridge, Piedmont, Coastal Plain, Lower Coastal Plain
Drainage Basin Area (DBA)
Comparisons to Regional Reference Streams

Based on sensitivity of organisms to pollution



Factors That Affect Fish and Macroinvertebrate  Scores

Sedimentation

Pesticides Hydrologic Changes

Nutrients



Perennial Streams

•Well defined channels

•Flow during most of the 
year

•Aquatic organisms are 
normally present



Intermittent Streams

• Well defined channels
• Flow during wet seasons
• Vulnerable to soil erosion and transport issues



Any time you create bare soils, you create the 
potential for problems



Relationship between fish assemblage IBI and (a) riparian forest land cover 
(b) riparian cropland land cover (c) watershed forested land cover and 

(d) watershed cropland land cover



Stream Restoration



Crayfish Creek Stream Restoration Project



Watershed Management – Big Picture
-A watershed is like a quilt



Watershed Management – Big Picture



Watershed Management – Big Picture



Everything is connected, nothing stays where we put it
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