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DWQ Water Quality Monitoring Programs in the Savannah River Basin

Staff in the Environmental Sciences Section (ESS) and b
Regional Offices of DWQ collect a variety of DWQ monitoring programs for the
biological, chemical and physical data. The following Savannah River Basin include:

discussion contains a brief introduction to each
program, followed by a summary of water quality data
in Savannah River basin for that program. For more
detailed information on sampling and assessment of
streams in this basin, refer to the Basinwide Assessment
Report for the Savannah River basin, available from the
Environmental Sciences Branch website at
http://www.esb.enr.state.nc.us/bar.html or by calling (919) 733-9960.

Benthic Macroinvertebrates

Aquatic Toxicity Monitoring
Lake Assessment
Ambient Monitoring System

Benthic Macroinvertebrate Monitoring

Benthic macroinvertebrates, or benthos, are organisms that live in and on the bottom substrates
of rivers and streams. These organisms are primarily aquatic insect larvae. The use of benthos
data has proven to be a reliable monitoring tool, as benthic macroinvertebrates are sensitive to
subtle changes in water quality. Since macroinvertebrates have life cycles of six months to over
one year, the effects of short-term pollution (such as a spill) will generally not be overcome until
the following generation appears. The benthic community also integrates the effects of a wide
array of potential pollutant mixtures.

Criteria have been developed to assign a bioclassification to each benthic sample based on the
number of different species present in the pollution intolerant groups of Ephemeroptera
(Mayflies), Plecoptera (Stoneflies) and Trichoptera (Caddisflies), commonly referred to as EPTSs.
A Biotic Index (BI) value gives an indication of overall community pollution tolerance. Different
benthic macroinvertebrate criteria have been developed for different ecoregions (mountains,
piedmont, coastal plain and swamp) within North Carolina and bioclassifications fall into five
categories: Excellent, Good, Good-Fair, Fair and Poor.

Overview of Benthic Macroinvertebrate Data

Based on benthic macroinvertebrate data, water quality in the Savannah River basin is Excellent
to Good. Since 1999, 14 benthic macroinvertebrate basinwide samples have been collected with
three (21%) receiving Good bioclassifications and 11 (79%) resulting in Excellent
bioclassifications. Comparisons of benthos data from 1999 to 2004 between repeat sites show
that one site (Indian Creek at US 64) improved from Good to Excellent while two sites
(Horsepasture River at NC 281 and Norton Mill Creek at SR 1107) declined in bioclassification
from Excellent to Good. Overall, water quality in this basin is unchanged since 1999. The
decline in the Horsepasture River may be the result of natural variation. This site has received
four different bioclassifications from eight samples since 1985. This site also supports an
ambient chemistry site and analysis of that data show no significant adverse trends in water
quality. The decline at Norton Mill Creek is possibly related to upstream development
associated with the town of Cashiers. Additional monitoring at both sites will help discern
whether the changes in bioclassification from 1999 to 2004 were anthropogenic or natural.
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Several rare invertebrate taxa were collected in the Savannah River basin in 2004 including the
mayflies Drunella longicornis (Thompson and Whitewater Rivers), Danella lita (Thompson
River), Litobrancha recurvata (Thompson River), Serratella spiculosa (Thompson and Chattooga
Rivers), Rhithrogena fuscifrons (Big Creek and Whitewater River), the caddisflies Mayatrichia
ayama (Horsepasture and Chattooga River), Oecetis avara (Chattooga River), and the stonefly
Beloneuria (Thompson River, Big Creek, Norton Mill Creek). In addition, the Chattooga River at
SR 1100 had among the highest total taxa (124) and EPT taxa (64) ever collected in North
Carolina and were the highest ever recorded in the Savannah River basin. For detailed
information regarding the samples collected during this assessment period, refer to the tables at
the end of this appendix.

Assessing Benthic Macroinvertebrate Communities in Small Streams

The benthic macroinvertebrate community of small streams is naturally less diverse than the
streams used to develop the current criteria for flowing freshwater streams. The benthic
macroinvertebrate database is being evaluated and a study to systematically look at small
reference streams in different ecoregions is being developed with the goal of finding a way to
evaluate water quality conditions in such small streams.

Presently, a designation of Not Impaired may be used for flowing waters that are too small to be
assigned a bioclassification (less than 4 meters in width) but meet the criteria for a Good-Fair or
higher bioclassification using the standard qualitative and EPT criteria. This designation will
translate into a use support rating of Supporting. However, DWQ will use the monitoring
information from small streams to identify potential impacts to small streams even in cases when
a use support rating cannot be assigned.

DWQ will use this monitoring information to identify potential impacts to these waters even
though a use support rating is not assigned. DWQ will continue to develop criteria to assess
water quality in small streams.

Aquatic Toxicity Monitoring

Acute and/or chronic toxicity tests are used to determine toxicity of discharges to sensitive
aquatic species (usually fathead minnows or the water flea, Ceriodaphnia dubia). Results of
these tests have been shown by several researchers to be predictive of discharge effects on
receiving stream populations. Many facilities are required to monitor whole effluent toxicity
(WET) by their NPDES permit or by administrative letter. Other facilities may also be tested by
DWQ’s Aquatic Toxicology Unit (ATU). Per Section 106 of the Clean Water Act, the ATU is
required to test at least 10 percent of the major discharging facilities over the course of the
federal fiscal year (FFY). However, it is ATU’s target to test 20 percent of the major dischargers
in the FFY. This means that each major facility would get evaluated over the course of their
five-year permit. There are no requirements or targets for minor dischargers.

The ATU maintains a compliance summary for all facilities required to perform tests and
provides monthly updates of this information to regional offices and DWQ administration.
Ambient toxicity tests can be used to evaluate stream water quality relative to other stream sites
and/or a point source discharge.
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Four facility permits in the Savannah River basin currently require whole effluent toxicity
(WET) monitoring. Both facility permits have a WET limit. Across the state, the number of
facilities required to perform WET has increased steadily since 1987, the first year that WET
limits were written into permits in North Carolina. Consequently, compliance rates have also
risen. Since 1996, the compliance rate has stabilized at approximately 90 percent. The
following graph summaries WET monitoring compliance in the Savannah River basin from 1987
to 2002. Facilities with toxicity problems during the most recent two-year review period are
discussed in subbasin chapters.
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Lakes Assessment Program

Two lakes were sampled in the Savannah River Basin during the 2004 Ambient Lakes
Monitoring: Cashiers Lake and Lake Toxaway. Each of these lakes were sampled three times
during the summer (June, July and August). Lakes with noted water quality impacts are
discussed in the appropriate subbasin chapter.

Ambient Monitoring System
The Ambient Monitoring System (AMS) is a network of stream, lake and estuarine stations

strategically located for the collections of physical and chemical water quality data. North
Carolina has more than 378 water chemistry monitoring stations statewide, including 1 station in
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the Savannah River basin. Between 23 and 32 parameters are collected monthly at each station.
The locations of these stations are listed in the following table and shown on individual subbasin
maps. Notable ambient water quality parameters are discussed in the subbasin chapters. Refer
to 2005 Savannah Basinwide Assessment Report at http://www.esb.enr.state.nc.us/bar.html for more
detailed analysis of ambient water quality monitoring data.

Locations of Ambient Monitoring Stations in the Roanoke River Basin by Subbasin

Subbasin/ Map
Station ID Location Class Lat. Long. County 1D
01 Chattooga River
No Stations
02 Toxaway, Horepasture, Thompson, and Whitewater Rivers
H6000000 Horsepasture River at NC 281 near Union | BTr | 35.0922 | -82.9764 | Transylvania | Al

Benthic Macroinvertebrate Data Collected in the Savannah River Basin, 1999 — 2004
(Current basinwide sampling sites are in bold print.

Waterbody Location County Index No. Date ST EPT Bl EPT BI Rating
)1
Chattooga R SR 1107 Jackson 3 8/04 | ---- 48 | - 2.2 Excellent
Chattooga R SR 1100 Jackson 3 8/04 124 64 3.5 2.8 Excellent
799 | ---- 48 | ---- 15 Excellent
Norton Mill Cr SR 1107 Jackson 3-3 8/04 108 40 4.2 2.7 Good
6/99 119 51 4.0 2.7 Excellent
Big Cr SR 1608 Macon 3-10-3 8/04 | ---- 45 | ---- 2.4 Excellent
7/99 118 53 3.7 2.6 Excellent
02
Toxaway R At Auger Hole  [Transylvania [4-(4) 8/04 | - 36 | - 2.7 Excellent
Trail (Gorges
State Park)
Indian Cr US 64 Transylvania [4-5-(3) 8/04 | ---- 40 | - 2.4 Excellent
7/99
Bearwallow Cr At Auger Hole  |Transylvania [4-7-(2) 8/04 | ---- 41 | - 2.4 Excellent
Trail (Gorges
State Park)
Horsepasture R NC 281 Transylvania |4-13-(12.5) 8/04 98 41 4.1 2.9 Good
7/99 73 36 4.4 35 Good
Whitewater R NC 281 Transylvania {4-14-(1.5) 8/04 | ---- 46 | - 2.3 Excellent
799 | - 38 | - 2.9 Excellent
Thompson R NC 281 Transylvania |4-14-6 8/04 | ----- 46 | ----- 1.9 Excellent

A-IV-6



http://www.esb.enr.state.nc.us/bar.html

	Executive Summary 
	 
	Cumulative Effects 
	Introduction  
	What is Basinwide Water Quality Planning? 
	Goals of Basinwide Water Quality Planning 
	Benefits of Basinwide Water Quality Planning 
	How You Can Get Involved 
	Division of Water Quality Functions and Locations 
	Years 1 – 2 
	Years 2 – 3 
	Data Analysis and Collect Information from State and  
	Local Agencies
	Years 3 – 5 
	Issue NPDES Permits,  
	and  

	 Some Other Reference Materials 
	 
	How to Read the Basinwide Plan 

	Chapter 1 Savannah Subbasin 03-13-01 
	1.1 Subbasin Overview 
	1.2 Use Support Assessment Summary 
	 
	 1.3 Status and Recommendations of Previously and Newly Impaired Waters 
	 
	1.4 Status and Recommendations for Waters with Noted Impacts 
	1.4.1 Chattooga River Including Cashiers Lake [AU# 3a1, 3a2, 3a3, and 3b] 
	 
	1.4.2 Norton Mill Creek [AU# 3-3b] 
	1.4.3 Abes Creek [AU# 3-10-2-2-2] 

	1.5 Additional Water Quality Issues within Subbasin 03-13-01 
	1.5.1 Management Strategies for Water Quality Protection 
	 
	1.5.2 Outstanding Resource Waters Special Management Strategy 
	1.5.3 Wooly Adelgid Pesticide Use 


	  Chapter 2 Savannah River Subbasin 03-13-02 
	2.1 Subbasin Overview 
	2.2 Use Support Assessment Summary
	2.3 Status and Recommendations of Previously and Newly Impaired Waters 
	 
	2.4 Status and Recommendations for Waters with Noted Impacts 
	2.4.1 Horsepasture River [AU# 4-13-(.5)b] and Headwaters 
	Including: Hog Back and Little Hogback Creeks, Hogback Lake [AU# 4-13-9 and 4-13-8] 
	2.4.2 Toxaway River (Lake Toxaway) [AU# 4-(1) & 4-(4)] 

	 
	2.5 Additional Water Quality Issues within Subbasin 03-13-02 
	2.5.1 Management Strategies for Water Quality Protection 


	Chapter 3 North Carolina Water Quality Classifications and Standards  
	3.1 Description of Surface Water Classifications and Standards 
	3.1.1 Statewide Classifications 
	PRIMARY FRESHWATER AND SALTWATER CLASSIFICATIONS* 

	3.1.2 Statewide Water Quality Standards 
	High Quality Waters (Class HQW) 
	Outstanding Resource Waters (Class ORW) 
	Primary Recreation (Class B) 
	Trout Waters 
	Water Supply Watersheds (Class WS) 

	3.1.3 Reclassification of Surface Waters 


	Chapter 4 Water Quality Stressors 
	4.1 Stressor and Source Identification 
	4.1.1 Introduction – Stressors   
	 
	Cumulative Effects 


	4.1.2 Overview of Stressors Identified in the Savannah River Basin 
	4.1.3 Introduction – Sources of Stressors  
	 
	Nonpoint Sources 


	4.1.4 Overview of Stressor Sources Identified in the Savannah River Basin 

	4.2 Aquatic Life Stressors – Habitat Degradation  
	4.2.1 Introduction and Overview 
	4.2.2 Sedimentation 
	4.2.3 Loss of Riparian Vegetation 
	4.2.4 Loss of Instream Organic Microhabitats 
	4.2.5 Channelization 
	4.2.6 Dams  
	4.2.7 Recommendations for Reducing Habitat Degradation 

	4.3 Aquatic Life Stressors – Water Quality Parameters 
	4.3.1 Introduction and Overview 
	4.3.2 Nutrient Impacts 
	4.3.3 Toxic Impacts 
	4.3.4 Temperature 

	4.4 Fish Consumption Stressors 
	4.4.1 Mercury 

	 
	 
	4.5 Recreation Stressor – Fecal Coliform Bacteria 

	Chapter 5 Population Growth, Land Cover Changes, and Water Quality in Western North Carolina 
	5.1 Impacts of Population Growth and Land Cover Changes  
	5.1.1 Rapid Urbanization 
	5.1.2 Population Growth and Urbanization Impacts on Aquatic Resources 
	 

	5.2 Key Elements of a Comprehensive Watershed Protection Strategy 
	 
	5.3 Focus Areas for Managing the Impacts of Population Growth 
	 
	5.3.1 Control Stormwater Runoff and Pollution 
	5.3.2 Protect Headwater Streams  
	5.3.3 Reduce Impacts from Steep Slope Disturbance 

	 
	 5.4 The Role of Local Governments 
	5.4.1 Reducing Impacts from Existing Urbanization 
	 
	5.4.2 Reducing Impacts of Future Urbanization 

	 
	5.5 The Role of Homeowners and Landowners 
	5.5.1 Ten Simple Steps to Reduce Runoff and Pollution from Individual Homes 


	 
	Chapter 6 Stormwater and Wastewater Programs 
	6.1 Federal and State Stormwater Programs 
	6.1.1 NPDES Phase I 
	6.1.2 NPDES Phase II 
	6.1.3 State Stormwater Programs – Sensitive Waters 
	NPDES 
	Municipalities
	Counties

	 
	6.1.4 Water Supply Watershed Stormwater Rules 

	6.2 Federal and State Wastewater Programs 
	 
	6.2.1 NPDES Wastewater Discharge Permit Summary 
	Savannah River Subbasin
	Facility Categories

	 6.2.2 Septic Systems and Straight Piping 


	Chapter 7 Agriculture and Water Quality 
	7.1 Animal Operations 
	7.2 Impacted Streams in Agricultural Areas 
	7.3 Working Land Conservation Benefits 
	7.4 Agricultural Best Management Practices and Funding Opportunities 
	7.4.1 USDA – NRCS Environmental Quality Improvement Program (EQIP) 
	7.4.2 NC Agriculture Cost Share Program 


	Chapter 8 Forestry in the Savannah Basin 
	8.1 Forestland Ownership and Resources 
	8.1.1 Christmas Tree Production 
	 8.1.2 Forestry Accomplishments 

	 8.2 Forestry Water Quality Regulations in North Carolina   
	8.2.1 Forest Practice Guidelines (FPG) for Water Quality 
	8.2.2 Other Forestry Related Water Quality Regulations 
	8.2.3 Water Quality Foresters 
	8.2.4 Forestry Best Management Practices (BMPs) 
	8.2.5 Bridgemats 
	8.2.6 Protection from Wildfires 


	Chapter 9 Water Resources 
	9.1 River Basin Hydrologic Units 
	 
	9.2 Minimum Streamflow 
	Waterbody

	9.3 Interbasin Transfers 
	 
	9.3.1 Local Water Supply Planning  
	9.3.2 Registered Water Withdrawals 

	9.4 Water Quality Issues Related to Drought 
	9.5 Source Water Assessment of Public Water Supplies 
	9.5.1 Introduction 
	9.5.2 Delineation of Source Water Assessment Areas 
	9.5.3 Susceptibility Determination – North Carolina’s Overall Approach  
	9.5.4 Source Water Protection 
	9.5.5 Public Water Supply Susceptibility Determinations in the Savannah River Basin  
	 


	Chapter 10 Natural Resources 
	10.1 Ecological Significance of the Savannah River Basin 
	10.2 Rare Aquatic and Wetland-Dwelling Animal Species 
	10.3 Significant Natural Heritage Areas in the Savannah River Basin 
	10.4 Public Lands 

	Chapter 11 Water Quality Initiatives 
	11.1 The Importance of Local Initiatives 
	11.2 Federal Initiatives 
	11.2.1 Clean Water Act – Section 319 Program 

	11.3 State Initiatives 
	11.3.1 North Carolina Ecosystem Enhancement Program (NCEEP) 
	11.3.2 Clean Water Management Trust Fund 


	 
	References 

	SAV Appendix II (Local Govts).pdf
	Appendix II 
	Local Governments and  

	SAV Appendix III (Land Cover).pdf
	Land Cover Type
	Land Cover Description
	MAJOR WATERSHED AREAS
	LAND COVER
	% of TOTAL
	Acres (1000s)
	% of TOTAL
	Description


	SAV Appendix IV (Monitoring).pdf
	Appendix IV 
	DWQ Water Quality  
	Monitoring Programs  
	in the 
	Savannah River Basin 
	Overview of Benthic Macroinvertebrate Data 
	Assessing Benthic Macroinvertebrate Communities in Small Streams 
	Chattooga R
	Chattooga R
	Norton Mill Cr

	Big Cr
	02
	Toxaway R
	Indian Cr
	Bearwallow Cr
	Horsepasture R
	Whitewater R
	Thompson R


	SAV Appendix VI (Permits).pdf
	 
	 
	 
	 
	 
	 
	Appendix VI 

	SAV Appendix VII (303(d) List).pdf
	Delisting Waters 
	Scheduling TMDLs 
	Revising TMDLs 

	SAV Appendix VIII (Nonpoint Contacts).pdf
	Appendix VIII 
	Agriculture
	County
	Education
	Forestry
	Construction/Mining

	General Water Quality
	Solid Waste


	LTN Appendix IX (Use Support)- Jan 2006.pdf
	 
	 
	 Introduction to Use Support 
	Use Support Categories 
	Assessment Period 
	Interpretation of Data and Information 
	Assessment Methodology 
	Introduction 

	Basis of Assessment 
	Stressors 
	Biological Data 
	Benthic Macroinvertebrate Criteria 
	Waterbody Sample 
	Type or Criteria
	 Ambient Water Quality Monitoring Criteria 
	Multiple Monitoring Sites 
	NPDES Wastewater Whole Effluent Toxicity (WET) Information  
	NPDES Discharger Daily Monitoring Report (DMR) Information  
	DWQ Ambient Monitoring Fecal Coliform Bacteria Screening Criteria 
	Division of Environmental Health (DEH) Shellfish Sanitation Surveys 
	Assigning Use Support Ratings to Shellfish Harvesting Waters (Class SA) 





	Lakes and Reservoir Use Assessment 
	   Lake/Reservoir Weight of Evidence Use Assessment for Aquatic Life Category
	EUTROPHICATION
	Water Quality Standards (a minimum of 10 samples is required for use support assessment)
	Temperature
	Metals (excluding copper, iron and zinc)


	 Other Data
	Macrophytes
	Taste and Odor
	Sediments





	Appendix X.pdf
	 
	 

	SAV Appendix I (Pop Growth).pdf
	County Population 
	1990
	Growth 
	County




