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1: Project Background

1.1: Local Watershed Planning Overview

This intensive study was initiated to support local watershed plan (LWP) development by the Ecosystems Enhancement Program (EEP).  Local watershed planning is a comprehensive planning effort initiated by the EEP to investigate all sources of pollution/degradation in a local watershed (14-digit hydrologic unit) and recommend a comprehensive strategy for improving water quality. At a minimum, LWPs will identify potential stream and wetland restoration projects to help meet NC Department of Transportation’s future compensatory mitigation needs. 

Ideally, these restoration projects will be linked to other water quality improvement and protection efforts initiated at the local level, such as stormwater management projects, water supply protection strategies, land use planning or best management practices for reducing nonpoint source pollution and controlling stormwater runoff. LWPs include three key components:

1) An inventory of the specific causes of watershed degradation identified through a detailed assessment; 

2) A plan that links watershed problems with specific restoration strategies that are supported by the local community; 

3) A strategy for implementing restoration projects and other watershed initiatives identified in the plan. 

1.2: Fishing Creek Watershed

The LWP watershed lies entirely within Granville County, NC.  The major subwatersheds include Fishing Cr.; its tributaries Coon Cr. and Hatchers Run; and Gibbs Cr. and Sand Cr.  All of these drain into the Tar R., are part of catalog unit 03020101, and in NC subbasin TAR01.  The entire watershed area is 69.7 square miles.  

Fishing Cr. drains the city of Oxford, including an area containing several significant industries as well as a tobacco research station.  The City of Oxford Waste Water Treatment Plant (WWTP) has a permitted effluent outfall to Fishing Cr. and a permitted stormwater outfall on a UT to Fishing Cr.  The Oxford WWTP has had very significant compliance issues over the years, including numerous sanitary sewer overflows, exceedences of the selenium (Se) and fecal coliform permit limits, and high failure rate of their quarterly Whole Effluent Toxicity (WET) testing.  Recent facility improvements have been made, and the WWTP is showing a slightly better record of compliance.  Further improvements are underway, which are being performed under a Special Order of Consent (SOC), which must be completed by the expiration date of the SOC in August 2006.  

Other subwatersheds drain relatively rural, undeveloped areas with majority of land use being low-density residential, agriculture (particularly tobacco), and forestry.  However, during field surveys early signs of subdivision developments have been noted in several areas in the Gibbs Cr. and Sand Cr. drainages.  In the Coon Cr. watershed a sewer line runs parallel to the stream for much of its length.  This line has historically had very chronic issues with overflows and leaks but has been recently replaced. 

Hachers Run from its source to the Lake Devin dam has a watersupply classification  of  WS-II CA due to a previous use of the lake as the water supply for Oxford.  The Tar River is also classified as a water supply (WS-V).  All other waters are classified as C (protected for aquatic life and secondary recreation).  All waters in the watershed also carry the supplemental classification of NSW (nutrient sensitive water).  

The NC 303(d) list (“impaired streams list”, NCDWQ 2004) classifies Fishing Creek as impaired from its source until it enters the Tar River, based on biological data.  Much of the biological data collected in the LWP watershed show stressed biological communities.  For more information, refer to the previous data summary prepared by DWQ’s Watershed Assessment Team (WAT) staff (DWQ, 2005).  There are no stressors identified by the 303(d) list, but municipal point sources, urban run off, and storm sewers are listed as potential sources of pollutants.  

1.3: Existing data

Existing chemical and biological data for the watershed were previously summarized by WAT staff in summer of 2005 (NC DENR-DWQ, 2005).  Twenty-six subwatersheds were identified by WK Dickson staff using ArcGIS.  WAT staff have performed reconnaissance in the watershed and performed screening-level analyses for ammonia, nitrate+nitrite, and orthophosphate using a portable field spectrophotometer for each of the subwatersheds in the study area.  Using this information, as well as land-use data, subwatersheds were prioritized for further chemical monitoring.

2: Project overview 

2.1: Study Objectives

The overall purpose of this study is to determine the sources and causes of impairment of aquatic communities.  This information will be provided to the EEP Planner, who will integrate it with results from other sources to develop the LWP, which will include identification of areas suitable for restoration, preservation, and enhancement projects.  Other sources may include biological data collected by DWQ’s Biological Assessment Unit (BAU) and any other data supplied by consultants. 

Specific objectives of the WAT study are:

· Measure water and sediment toxicity in Fishing Creek and determine if it may be a likely cause of impaired biological communities.  Where possible, determine if impacts may be attributable to industrial and agricultural uses in the upstream portion, the presence of major highways (I-85, NC 15, NC 96), and the Oxford WWTP outfalls.  

· Assess the level of water and sediment toxicity in Coon Creek and determine if it may be a likely cause of impaired biological communities.  Where possible, determine ongoing impacts of historic sanitary sewer overflows/bypasses.

· Assess sedimentation and other habitat issues in Coon Creek.  Determine if this is due to sewer line easement along creek or another source.

· Gather baseline data in Gibbs Creek and Sand Creek to allow future determination of impacts of development in these subwatersheds.

· Perform physical, hydrological, and geomorphological assessments as appropriate to assist EEP Planner with identification of stream reaches that are good candidates for restoration activities.

· EEP is pursuing the feasibility of reintroduction of certain mussel species in the watershed.  Provide fish community or other data to determine if the host species for these mussels are present.  

2.2: Data collections, schedule, and locations

In order to address the objectives outlined above, staff from the WAT and DWQ’s Biological Assessment Unit will complete several different types of monitoring activities.  Monitoring activities include field measurements, deployment of data loggers, chemical/physical analyses, toxicity testing, benthological community sampling, fish community sampling, and streamwalks (to include assessments of in-stream habitat, bank stability, riparian buffers, and photographic/other qualitative data collection).  More details on each of these monitoring activities are described below.  In order to capture the range of conditions, many of these activities will need to be performed at baseflow (defined as >48 hours since last rainfall) as well as during storm events.  

A tentative schedule for study activities is shown in Table 2.2.1.  Proposed sampling locations are shown in Table 2.2.2 and Figure 2.2.2.  

	Table 2.2.1: Fishing Creek LWP watershed tentative study schedule

	Activity
	Sept 05
	Oct 05
	Nov 05
	Dec 05
	Jan 06
	Feb 06
	Mar 06
	Apr 06
	May 06
	June 06
	July 06
	Aug 06
	Sept 06
	Oct 06
	Nov 06

	Site visits/ windshield surveys
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Initial study planning
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Draft study plan
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chemical sampling (baseflow)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chemical sampling (stormflw)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data loggers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Stream walks
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Add’l habitat assessments 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data compilation/analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chem/phys report to EEP
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Toxicity sampling
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Toxicity report to EEP
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Benthos sampling
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Benthos sample ID/analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Benthos report to WAT/EEP
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fish comm. sampling
	
	
	
	
	
	
	?
	
	
	
	
	
	
	
	

	Fish sample ID/analysis
	
	
	
	
	
	
	?
	
	
	
	
	
	
	
	

	Fish report to WAT/EEP
	
	
	
	
	
	
	?
	
	
	
	
	
	
	
	


	Table 2.2.2: Proposed sampling locations

	Subwatershed
	Station number
	Location
	Latitude (dec deg)
	Longitude (dec deg)
	Comment
	Chemistry 
	Field meas.
	Dataloggers
	Toxicity
	Benthos
	Fish comm.

	1
	UTCC1518
	UT to Coon Cr. at SR 1518
	36.3655
	-78.5721
	Cleared timber upstream and downstream. Discharge point of subwatershed.  
	
	X
	
	
	
	

	2
	UTCC1515
	UT to Coon Cr. at SR 1515
	36.3550
	-78.5677
	Upstream reference for sewer line impacts. Discharge point of subwatershed.  
	X
	X
	X
	
	X
	X

	3
	CC1525
	Coon Cr. at SR 1525
	36.3509
	-78.5563
	Agricultural use in headwaters; well buffered at this location.  Discharge point of subwatershed.  
	X
	X
	
	
	
	

	4
	CC1522
	Coon Cr. at SR 1522
	36.3369
	-78.5611
	Sewer line. Discharge point of subwatershed.   
	
	X
	X
	X
	
	

	5
	UTJC158BY
	UT to Jordan Cr. at US 158 bypass
	36.3359
	-78.5940
	Discharge point of subwatershed.
	
	X
	
	
	
	

	6
	JC158BY
	Jordan Cr. at 158 Bypass
	36.3356
	-78.5989
	Discharge point of subwatershed.
	
	X
	
	
	
	

	8
	JC1522
	Jordan Cr. at SR 1522
	36.3231
	-78.5761
	Discharge point of subwatershed.
	X
	X
	
	
	
	

	9
	CC158BUS
	Coon Cr. at US 158 Business
	36.3143
	-78.5640
	Sewer line, easement very wide and poorly vegetated.  Discharge point of subwatershed.  
	X
	X
	X
	
	
	

	10
	HR1004
	Hachers Run at SR 1004
	36.2938
	-78.6193
	Downstream of Lake Devin.  Discharge point of subwatershed.
	X
	X
	
	
	
	

	11
	FB1646
	Foundry Br. at SR 1646 Oxford Loop
	36.2969
	-78.5872
	Foundry Br. aka UT to Fishing Cr.  Upstream of WWTP outfall.  Ammonia found in screening study.   Discharge point of subwatershed.  
	X
	X
	
	
	
	

	12
	FC15
	Fishing Cr. at US 15
	36.2855
	-78.6055
	Discharge point of subwatershed.
	
	X
	
	
	
	

	13
	FB1649
	Foundry Br. at SR 1649
	36.2922
	-78.5825
	Previously listed as UTFC1649, but shown as Foundry Br on GIS layer.  Downstream of City of Oxford and I-85.  
	
	
	X
	X
	
	

	13
	FC1607U
	Fishing Cr. near SR 1607 upstream of WWTP outfall
	36.2775
	-78.5909
	Just upstream of WWTP outfall.
	X
	X
	X
	X
	X
	X

	13
	FC1607
	Fishing Cr. at SR 1607
	36.2754
	-78.5917
	Just below WWTP outfall.  Discharge point of subwatershed.  
	X
	X
	
	
	
	

	14
	CC1606
	Coon Cr. at SR 1606 W Antioch Rd
	36.2915
	-78.5608
	Good riparian buffer, but bank failures rampant, severe sedimentation issues.  Discharge point of subwatershed.  
	
	X
	
	
	
	

	15
	HR15
	Hachers Run at US 15
	36.2748
	-78.6072
	Discharge point of subwatershed.  
	
	X
	
	
	
	

	Table 2.2.2 (continued): Proposed sampling locations

	Subwatershed
	Station number
	Location
	Latitude (dec deg)
	Longitude (dec deg)
	Comment
	Chemistry
	Field meas.
	Dataloggers
	Toxicity
	Benthos
	Fish comm.

	16
	FC1608
	Fishing Cr. at SR 1608
	36.2672
	-78.5869
	Confluence with Hachers Run ~25m upstream of road.  
	
	X
	X
	X
	X
	

	16
	FC96
	Fishing Cr. at NC 96
	36.2621
	-78.5852
	Wooded residential yards on both banks.  Signs of nutrient enrichment.  Discharge point of subwatershed.  
	X
	X
	
	
	
	

	17
	CC1609
	Coon Cr. at SR 1609
	36.2679
	-78.5675
	Last road crossing on Coon Cr. before confluence with Fishing Cr.  Discharge point of subwatershed.  
	X
	X
	X
	X
	X
	X

	18
	FC1643
	Fishing Cr. at SR 1643
	36.2229
	-78.5754
	Last road crossing on Fishing Cr. before confluence with Tar R.  Large historic data record for chemical, biological monitoring. Discharge point of subwatershed.  
	X
	X
	X
	X
	X
	X

	19
	UTFC1616
	UT to Fishing Cr. at SR 1616 Tommie Sneed Rd.
	36.2365
	-78.5676
	Forested pasture.  Stream is fenced.  Discharge point of subwatershed.  
	X
	X
	
	
	
	

	20
	TR1622
	Tar R. at SR 1622
	36.1908
	-78.5579
	Downstream of confluence with Fishing Cr; chlorine smell evident.  Discharge point of subwatershed.  
	
	X
	
	
	
	

	22
	GC1620
	Gibbs Cr. at SR 1620
	36.1920
	-78.5145
	Relatively undisturbed watershed but signs of development (subdivisions) in near future.  Discharge point of subwatershed.  
	X
	X
	
	
	X
	X

	23
	UTGC1620U
	UT to Gibbs Cr. upstream of SR 1620
	
	
	Discharge point of subwatershed.
	
	X
	
	
	
	

	24
	SC1623N
	Sand Cr. at SR 1623, northern crossing
	36.1829
	-78.5587
	SR 1623 crosses Sand Cr. in two places; this is northern-most crossing.  Relatively undisturbed watershed, though some agriculture.  Discharge point of subwatershed.  
	X
	X
	
	
	X
	

	--
	SC1405
	Sandy Cr. at SR 1405
	36.1269
	-78.0247
	Regional reference site for benthos, located in Nash Co.
	X
	X
	
	X
	X
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	Figure 2.2.2: Fishing Creek LWP Study: Proposed Sampling Locations


3: Monitoring methods

3.1: Field measurements

Field measurements will be taken during all site visits.  For selected stations that are not being sampled as part of chemical, biological, toxicological, or other monitoring, field data will be collected as WAT staff time is available.  These stations generally are located at the discharge point of individual subwatersheds, and will provide some level of data for these lower-priority subwatersheds.   

Field measurements should include a range of conditions, including baseflow and storm flow.  Parameters include DO (concentration and % saturation), pH, specific conductance, and water temperature.  All field measurements are to be taken in accordance with the DWQ Intensive Survey Unit (ISU)  Standard Operating Procedures (SOP) and the WAT SOP.  Additionally, total chlorine will be measured along Fishing Creek above the WWTP outfall and at all bridge crossings below the outfall before WWTP upgrades are completed in August 2006, at which time the facility will move to ultraviolet disinfection of its effluent.    

3.2: Chemical analyses

Chemistry samples will be taken monthly under baseflow conditions, seasonally under stormflow conditions, and in conjunction with toxicity samples.  Analyses will be performed for fecal coliform, suspended residue, turbidity, organic carbon, metals, and organics.  Parametric coverage at each sampling location varies.  Refer to the sections that follow for details.  The majority of samples will be water; limited sediment sampling is planned in conjunction with toxicity sampling.  

A summary of analytical methods, reporting limits, sample volumes, sample containers, preservatives and holding times is shown in Appendix 1.  All samples are to be collected, preserved, and handled in accordance with DWQ Laboratory Section’s Quality Assurance Manual and the DWQ ISU SOP.  Samples are to be delivered to the DWQ Laboratory Section by sampling staff within 24 hours of sampling for analysis.  Sample containers and preservatives will be obtained from the Laboratory Section.  

3.2.1: Quality assurance and quality control: QA/QC activities involved in chemical sampling include:

· Duplicate samples will be taken at a minimum of 1 out of every 10 locations sampled (minimum 1 per field day) to assess total variability due to environmental factors, sample collection and handling methods, and laboratory handling and analysis.  

· Equipment blanks: Analyte-free DI water will be used to check the cleanliness and field staff rinsing techniques of sampling or filtering equipment.  An equipment blank will be done at the start and at the end of each day’s sampling activities.

· Additional blanks, splits, duplicates, etc. as needed to identify possible sources of sample contamination or variability.  

	Table 3.2.1: Water chemistry samples: sampling, preservation, and analysis information

	Analysis
	Reporting limit
	EPA method
	Sample volume and container
	Preser-vation
	Holding time
	Comment

	Fecal coliform
	1 colony/100mL
	600/8-78-017
	250 mL sterile Nalgene
	Ice
	6 hours
	DWQ lab will run samples up to 24 hours after collection

	Turbidity
	1 NTU
	180.1
	500 mL disposable
	Ice
	48 hours
	

	Suspended residue
	2 mg/L
	160.2, 160.4
	500 mL disposable
	Ice
	7 days
	Must submit separate sample for fixed, volatile, and total

	Ammonia (NH3) as N
	0.01 mg/L 
	350.1, 350.2
	500 mL disposable
	H2SO4, ice
	28 days
	Submit one 500 mL sample for all nutrient analyses   

	Nitrate + nitrite (NO3+NO4) as N
	0.01 mg/L 
	353.2
	
	
	
	

	Total Kjeldahl Nitrogen (TKN) as N
	0.20 mg/L 
	350.1, 351.2
	
	
	
	

	Total phosphorus (TP) 
	0.02 mg/L 
	365.1
	
	
	
	

	Total organic carbon (TOC)
	5 mg/L
	415.1
	500mL disposable
	H3PO4, Ice
	28 days
	

	Dissolved organic carbon (DOC)
	5 mg/L
	415.1
	500 mL disposable
	H3PO4, Ice
	28 days
	Filter in field through 0.45um filter; equipment blanks req.

	Metals, total

	Aluminum (Al) 
	50µg/L 
	200.7 
	500 mL disposable
	HNO3
	6 months (28 days for Hg)
	Submit one 500 mL sample for all total metal analyses.

	Arsenic (As) 
	5µg/L 
	200.8 /200.9 
	
	
	
	

	Beryllium (Be) 
	10µg/L 
	200.7 
	
	
	
	

	Calcium (Ca) 
	0.10 mg/L 
	200.7 
	
	
	
	

	Cadmium (Cd) 
	2.0µg/L 
	200.8 /200.9 
	
	
	
	

	Chromium (Cr) 
	25µg/L 
	200.8 /200.7 
	
	
	
	

	Cobalt (Co) 
	50µg/L 
	200.7 
	
	
	
	

	Copper (Cu) 
	2.0µg/L 
	200.8 /200.9 
	
	
	
	

	Iron (Fe) 
	50µg/L 
	200.7 
	
	
	
	

	Nickel (Ni) 
	10µg/L 
	200.8 /200.9 
	
	
	
	

	Lead (Pb) 
	10µg/L 
	200.8 /200.9 
	
	
	
	

	Lithium (Li) 
	25µg/L 
	200.7 
	
	
	
	

	Magnesium (Mg) 
	0.10 mg/L 
	200.7 
	
	
	
	

	Manganese (Mn) 
	10µg/L 
	200.8/200.7 
	
	
	
	

	Mercury (Hg) 
	0.2µg/L 
	245.1 
	
	
	
	

	Selenium (Se) 
	5µg/L 
	200.8 /200.9 
	
	
	
	

	Silver (Ag) 
	5µg/L 
	200.8 /200.9 
	
	
	
	

	Sodium (Na) 
	0.10 mg/L 
	200.7 
	
	
	
	

	Mercury (Hg) 
	0.2µg/L 
	245.1 
	
	
	
	

	Zinc (Zn) 
	10µg/L 
	200.8 /200.7 
	
	
	
	


	Table 3.2.1 (continued): Water chemistry samples: sampling, preservation, and analysis information

	Analysis
	Reporting limit
	EPA method
	Sample volume and container
	Preser-vation
	Holding time
	Comment

	Metals, dissolved

	Specific metals, RLs and methods as listed for total
	See above
	500 mL disposable
	HNO3
	6 months (28 days for Hg)
	Filter sample in field through 0.45um filter; equipment blanks req.  Submit one 500 mL sample for all dissolved metals analyses.  

	Pesticides/ PCBs
	See App. 2
	608, 619, 630, 622
	1 gal. amber jug
	Ice
	7 days (extraction)
	

	Semivolatile organics
	See App. 2
	625
	1 gal. amber jug
	Ice
	7 days (extraction)
	

	Herbicides
	See App. 2
	615
	1 gal. amber jug
	Ice
	7 days (extraction)
	

	VOA
	See App. 2
	601, 602, 624
	4- 40mL VOA vials
	Ice
	14 days
	Trip blank required


	Table 3.2.2: Sediment chemistry samples: sampling, preservation, and analysis information

	Analysis
	Reporting limit
	EPA method
	Sample volume and container
	Preser-vation
	Holding time
	Comment

	Metals, total

	Aluminum (Al)
	1.0 mg/kg
	200.7
	8 oz. glass jar, Teflon-lined cap
	Ice
	6 months (28 days for Hg)
	Submit 1-8oz. sample for all analyses

	Arsenic (As)
	0.20 mg/kg
	200.8
	
	
	
	

	Cadmium (Cd)
	0.20 mg/kg
	200.8
	
	
	
	

	Chromium (Cr)
	0.20 mg/kg
	200.8
	
	
	
	

	Copper (Cu)
	0.20 mg/kg
	200.8
	
	
	
	

	Iron (Fe)
	1.0 mg/kg
	200.7
	
	
	
	

	Lead (Pb)
	0.20 mg/kg
	200.8
	
	
	
	

	Mercury (Hg)
	0.02 mg/kg
	245.5
	
	
	
	

	Nickel (Ni)
	0.20 mg/kg
	200.8
	
	
	
	

	Zinc (Zn)
	0.20 mg/kg
	200.8
	
	
	
	

	Pesticides/ PCBs
	See App. 2
	3550, 8081A, 8082, 619, 8141A
	8 oz. glass jar, Teflon-lined cap
	Ice
	14 days (extraction)
	

	Semivolatile organics
	See App. 2
	3550
	8 oz. glass jar, Teflon-lined cap
	Ice
	14 days (extraction)
	

	Herbicides
	See App. 2
	515.1, 8151A, 8000B
	8 oz. glass jar, Teflon-lined cap
	Ice
	14 days (extraction)
	

	VOA
	See App. 2
	5030
	4 oz. glass jar, Teflon-lined cap
	Ice
	14 days 
	Trip blank required (3-40mL vials)


3.2.2: Monthly baseflow sampling:  Monthly baseflow water chemistry monitoring will be performed from April-September 2006.  Parameters collected will include fecal coliform, suspended solids (total, volatile, and fixed), turbidity, nutrients (NH3, NO3+NO4, TKN, TP), and metals.  Additional parameters, such as organics or dissolved fractions, may also be collected if staff and laboratory resources allow.  If resources allow, chemical monitoring of Fishing Creek should be extended several more months to monitor expected improvements in water quality due to upgrades currently underway to the Oxford WWTP.  These improvements are expected to be completed in August 2006.  

Ten locations, listed in Table 3.2.2.1, have been selected as “Priority 1” sampling locations, since these will be used to address the main objectives of this study.  These locations will be sampled monthly under baseflow conditions, defined as >48 hours since measurable precipitation, by WAT staff.  An additional four locations have been selected as “Priority 2” stations.  Though these locations do not address the stated major objectives of this study, it is believed that these locations could provide useful information on the effects of varying land use (e.g., different types of pasture, agriculture, silviculture), or preliminary screening data showed unusual/unexpected results.  This information may also assist EEP with identification of possible areas for mitigation projects.  Priority 2 locations will be sampled as WAT staff resources and Laboratory Section workloads allow, ideally monthly.  

3.2.3: Seasonal stormflow sampling:  ISCO automated samplers will be used to obtain stormflow samples at selected locations, with an ideal of obtaining at least one set of stormflow samples for each season (e.g., May, July, and September).  However, severe limitations for obtaining these samples exist: WAT staff resources; logistic difficulties with installing, securing, and maintaining samplers; frequency of storm events; and collecting/delivering the samples to the laboratory for analysis within analytical holding times.  This may lead to fewer than three events being sampled.  Parameters are similar to those collected during baseflow sampling.  

Locations and parameters for sampling are shown in Table 3.2.3.1, and are divided into two groups.  Locations within Group A will be sampled during the same storm event if possible, since it will be important to see the relative differences in suspended residue and turbidity between locations.  It is not critical that the remaining locations in Group B will be sampled together.  If staff time allows, grab samples for fecal coliform will also be obtained at various locations along Fishing Cr to assess effect of chlorinated effluent on bacteria levels during storm events.

	Table 3.2.2.1: Monthly baseflow chemical monitoring locations

	Station #
	Location
	Reason for sampling
	Fecal coliform
	Susp.residue
	Turbidity
	Nutrients
	Metals

	Priority 1 locations

	UTCC1515
	UT to Coon Cr. at SR 1515
	Upstream of sewer line, forested subwatershed
	X
	X
	X
	X
	X

	CC158BUS
	Coon Cr. at US 158 Business
	Sewer line runs parallel to stream, seems to be area with highest contribution of sediment to Coon Cr.
	
	X
	X
	
	

	CC1609
	Coon Cr. at SR 1609
	Downstream of sewer line, upstream of confluence w/Fishing Cr.
	X
	X
	X
	X
	X

	FC1607U
	Fishing Cr. near SR 1607 upstream of WWTP outfall
	Just upstream of WWTP outfall
	X
	X
	X
	X
	X

	FC1607
	Fishing Cr. at SR 1607
	Just downstream of WWTP outfall, assess impacts of effluent before/after upgrades
	X
	X
	X
	X
	X

	FC96
	Fishing Cr. at NC 96
	Signs of severe nutrient enrichment
	X
	
	
	X
	

	FC1643
	Fishing Cr. at SR 1643
	Long data record at this location; upstream of confluence with Tar R.
	X
	X
	X
	X
	X

	FB1649
	Foundry Br. at SR 1649 
	Downstream of downtown Oxford, I-85
	X
	X
	X
	X
	X

	GC1620
	Gibbs Cr. at SR 1620
	Baseline data for subwatershed, relatively undisturbed, use for reference conditions
	X
	X
	X
	X
	X

	SC1623N
	Sand Cr. at SR 1623, northern crossing
	Baseline data for subwatershed, relatively undisturbed, use for reference conditions
	X
	X
	X
	X
	X

	Priority 2 locations

	FB1646
	Foundry Br. at SR 1646 
	Spike in ammonia found during nutrient screenings; drains urban area, shopping center nearby
	X
	X
	X
	X
	X

	HR1004
	Hachers Run at SR 1004
	Open pasture, animals with access to stream
	X
	X
	X
	X
	

	UTFC1616
	UT to Fishing Cr. at SR 1616 
	Forested pasture, cattle rotated through, stream fenced
	X
	X
	X
	X
	

	CC1525
	Coon Cr. at SR 1525
	High agricultural land use in headwaters but stream well buffered at this location
	X
	X
	X
	X
	


	Table 3.2.3.1: Seasonal stormflow chemical monitoring locations

	Station #
	Location
	Reason for sampling
	Fecal coliform
	Suspended residue
	Turbidity
	Nutrients
	Metals

	Group A

	UTCC1515
	UT to Coon Cr. at SR 1515
	Conditions upstream of sewer line
	X
	X
	X
	X
	X

	CC158BUS
	Coon Cr. at US 158 Business
	Sewer line runs parallel to stream, seems to be area with highest contribution of sediment to Coon Cr.
	X
	X
	X
	X
	X

	CC1609
	Coon Cr. at SR 1609
	Downstream of sewer line, just upstream of confluence w/Fishing Cr.
	X
	X
	X
	X
	X

	Group B

	FB1649
	Foundry Br. at SR 1649
	Drains urban area and I-85
	X
	X
	X
	X
	X

	FC1643
	Fishing Cr. at SR 1643
	Downstream of FB1649; as comparison
	X
	X
	X
	X
	X

	JC1522
	Jordan Cr. at SR 1522
	Assess stormflow contributions of sediment, etc. to Coon Cr.
	X
	X
	X
	X
	X

	TBD
	TBD
	Stormwater outfall, Oxford WWTP
	X
	X
	X
	X
	X


3.2.4: Sampling concurrent with toxicity sampling: Water and sediment samples for chemical analysis are to be taken at the time of sampling for toxicity testing (see Section 3.3).  Locations are described in Section 3.3 and listed in Table 3.3.1.  Sediment sampling will only occur during baseflow conditions.  Water sampling should be conducted twice, once under baseflow, the other under storm flow conditions.  Every effort should be made to coordinate these sampling efforts with the chemical stormflow monitoring described above.  

Analyses for water samples include: turbidity, suspended residue, metals (K, Cd, Cr, Cu, Ni, Pb, Zn, V, Ag, Al, Be, Ca, Co, Fe, Li, Mg, Mn, Na, As, Se, Hg; total and dissolved), organic carbon (total and dissolved), pesticides, PCBs, herbicides, semivolatile organics, volatile organic aromatics (VOA).  All parameters will be sampled concurrently with toxicity samples.  Hardness will be calculated from Ca and Mg results.

Analyses for sediment samples include:  metals (As, Al, Cd, Cr, Cu, Fe, Hg, Mg, Ni, Pb, Zn), pesticides, PCBs, herbicides, semivolatile organics, volatile organic aromatics (VOA).  All parameters will be sampled concurrently with toxicity samples.

3.3: Toxicity testing

The DWQ Aquatic Toxicity Unit has recently begun using fairly sophisticated and sensitive toxicity testing kits.  As opposed to the traditional Ceriodaphnia and fat head minnow WET tests that provide merely LD50 results, these new testing methods allow identification of sub-lethal effects, mutagenicity, effects on a broader range of trophic levels, and possible differentiation between metal and organic toxin sources.  These tests have not been used for environmental applications, particularly in the U.S., so these samples will be used in a larger study by WAT to determine their applicability for use in assessing aquatic systems.  

Sediment and water samples will be tested.  Spatially, emphasis will be placed on Fishing Creek and its UT (aka Foundry Br.), where depressed benthic communities may more likely be due to chemical compounds as opposed to degraded habitat.  

Toxicity screening will be conducted at seven sites in the watershed, as shown in Table 3.3.1.  Sampling will ideally be performed twice at each site: during baseflow conditions (water and sediment) and during storm flow conditions where possible (water only).  Toxicity and chemistry stormflow sampling will be coordinated where possible.  All samples must be scheduled in advance with Sandy Mort of the ESS ATU (sandy.mort@ncmail.net; 919-733-2136).  The ATU requires a minimum lead-time of approximately five days for receiving water samples to allow for test organism rehydration and culture.   Additionally, the ATU can only accept a maximum of four samples at a time.  

	Table 3.3.1: Toxicity sampling locations

	Station #
	Station location
	Reason for sampling

	CC1522
	Coon Cr at SR 1522
	Assess ongoing impacts from historic SSO issues

	FB1649
	Foundry Br at SR 1649
	Drains City of Oxford, I-85

	FC1607U
	Fishing Cr near SR 1607 UPS of WWTP outfall
	Upstream reference for outfall

	FC1608
	Fishing Cr at SR 1608
	Impact of WWTP effluent 

	CC1609
	Coon Cr at SR 1609
	Downstream of sewer line

	FC1643
	Fishing Cr at SR 1643
	Correlations with depressed benthic community data

	SC1405
	Sandy Cr at SR 1405
	Benthos reg. reference site- rated excellent


ATU staff work load and lead-time required for test organism culture put serious constraints on sample submissions.  Water samples can only be submitted on Mondays or Tuesday mornings and must be <72 hours old by the time test initiation is performed on Tuesday morning.  Sediment sample submission times are not as crucial, as they have a significantly longer holding time, but should ideally be collected at a site at the same time as water samples.  Couple these factors with the weather-dependence for storm flow sampling, and it is obvious that flexibility must be allowed for the schedule shown in Table 2.2.1; all dates are subject to change.

In addition to samples for toxicity testing, additional samples should be taken at the same time:

· Water and sediment:  metals, pesticides, herbicides, semivolatiles, volatiles, TOC

· Water only: dissolved metals, DOC, suspended residue

See the previous section on chemical monitoring for more details.

Water samples taken for toxicity testing should be taken as grab samples.  Sediment samples are taken as a composite of subsamples from at least 3 locations.  All samples should be placed on ice immediately after sampling and held at 0-4°C.  

All sampling equipment and containers should be metals and organics free.  Pre-cleaned, certified sample containers should be purchased.  Sampling and compositing equipment (i.e., large stainless steel spoons for sampling and bowls for mixing subsamples) should be cleaned using ATU standard cleaning procedure to ensure that they are free of metal and organic contaminants:

1. Clean equipment with laboratory detergent, rinse thoroughly with DI or tap water.

2. Rinse equipment with HNO3, followed by DI rinse.

3. Rinse equipment with acetone, followed by DI rinse.

4. Allow to air dry.  Wrap in new/clean aluminum foil for storage and transport.

	Table 3.3.2: Toxicity sample volumes, containers, and handling information

	Media
	Sample container
	Container source
	Preservation
	Holding time

	Water
	1 gal. cubitainer
	ATU
	Ice
	72 hours

	Sediment 
	500 mL (16 oz.) glass wide mouth jars, Teflon-lined caps, metal- and organic-free1
	Fisher Scientific1
	Ice
	??


1 ATU staff recommend Fisher Scientific catalog #05-719-72 (I-Chem part #220-0500).

3.4: Data loggers

Hydrolab model 4A datasondes will be used for extended (5-7 day) data logging of field measurements and turbidity at several locations on Fishing Creek, the UT to Fishing Creek, and Coon Creek.  Sondes should be programmed to take measurements once every 30-45 minutes.  This will provide better insight into the variability of these parameters due to diurnal patterns, storm events, sediment inputs, and WWTP activities.  Initial deployment will occur in October, with additional deployments scheduled as needed in order to catch additional conditions, to include at a minimum baseflow and stormflow.  Sondes should be cleaned and calibrated before and after each deployment.  If final calibrations show signs of fouling severe enough to bring the quality of the data into question (particularly DO and turbidity), the deployment should be repeated for a fewer number of days.  

· Fishing Cr and tributaries:  Focus of sonde deployment will be on specific conductance, DO, and pH.  Sites will be identified above and below the WWTP outfall.  Sondes will be paired where possible to obtain QC information on measurement variability.

· Coon Cr and tributaries: Focus of sonde deployment will be on turbidity in order to qualitatively gauge amount of sediment transport, as reflected by turbidity, particularly in response to rainfall.  

3.5: Habitat assessments

Habitat assessments are made as part of benthos and fish community sampling.  For those stations included in this study that are not sampled by BAU staff, WAT staff will complete habitat assessments using the standardized form “Habitat Assessment Field Data Sheet, Mountain/Piedmont Streams” (Rev. 6, March 2001).  A copy of the form is included in the BAU SOPs.  Habitat assessments will also be performed as part of stream walks.

3.6: Channel stability assessments

The Bank Erosion Hazard Index (BEHI) assessment form will be used to quantify channel condition.  This is a widely accepted tool originally developed for use in Rosgen stream assessments.  BEHI assessments are to be performed on cross sections at or near all chemistry, toxicology, and biological sampling stations.  Additional reaches will be identified during stream walks, with the majority of assessments focused on Coon Creek, where sedimentation appears to be a significant issue.  

3.7: Stream walks

Stream walks will be performed on significant portions of Fishing Cr., Coon Cr., and other streams as resources allow.  Specific reaches are TBD, pending obtaining property owner permission.  These are basically qualitative assessments but are critical for gaining a better understanding of the watershed.  Standard methods for use in all WAT projects are currently in development by a joint EEP/WAT committee, and will likely include habitat assessments, BEHI, riparian zone assessments, digital photographs, and GPS data.

3.8: Digital photographs

Digital photographs will be taken at all sampling stations and during habitat, channel stability, and stream walk assessments as appropriate in order to provide documentation of the conditions at the time of sampling. 

3.9: GPS data collection

Georeferencing of sampling points and reaches is critical for GIS analysis.  Coordinates for sampling sites should be obtained using a recreational grade GPSr.  For streamwalks and other activities that entail more than a single point sample, a higher grade GPSr, such as a Trimble Explorer, is recommended.

3.10: Benthic macroinvertebrate sampling

Biologists from the DWQ Biological Assessment Unit will conduct all benthos sampling, analysis, and reporting in accordance with the SOP for Benthic Macroinvertebrates (2003).  Full-scale samples will be performed wherever possible.  Due to the small drainage area of some locations, Qual 4 sampling methods may be required.  Sampling is to occur in March-April 2006.  Eight locations have been selected and are shown in Table 3.10.1.  At the time of site selection, some of the locations showed little or no flow, which would preclude benthos sampling.  Sites should be revisited shortly before scheduled sampling to ensure that conditions are appropriate for sampling and adjustments made to locations as necessary.  

	Table 3.10.1: Benthic macroinvertebrate sampling locations 

	Station #
	Location
	Reason for sampling
	Comment

	FC1607U
	Fishing Cr near SR 1607 UPS of Oxford WWTP outfall
	Upstream of outfall, downstream of I-85
	Low flow 10/05

	FC1608
	Fishing Cr at SR 1608
	Below WWTP outfall
	Sample below Hachers Run

	FC1643
	Fishing Cr at SR 1643
	Below confluence with Coon Cr.  Regular basinwide site, long data record, useful for “calibration” of other results
	

	CC1609
	Coon Cr at SR 1609
	Downstream of sewer line, upstream of confluence with Fishing Cr.
	Low flow 10/05.  May move to SR 1606 if no flow 3/06

	UTCC1515
	Unnamed tributary to Coon Cr at SR 1515
	Upstream site to assess sewer impacts on Coon Cr.
	No appropriate UPS site on Coon Cr mainstem.  UT has little sand/ sediment as compared to Coon Cr.

	GC1620
	Gibbs Cr at SR 1620
	Provide baseline data for Gibbs Cr. watershed.
	No flow 10/05.  May not be sampleable- perhaps UPS of bend.  This is only road crossing of Gibbs Cr.

	SC1623N
	Sand Cr at SR 1623, northern crossing
	Provide baseline data for Sandy Cr watershed.
	Very low flow 10/05.

	SC1405
	Sandy Cr at SR 1405 (Nash County)
	Correction of samples for seasonal variability
	BAU regional reference site


3.11: Fish community sampling

Fish community data will be collected by BAU biologists in accordance with the BAU Stream Community and Fish Tissue SOP (2001).  In addition to providing water quality ratings, these data collections will be used to determine if appropriate host species are present to facilitate reintroduction of certain mussel species.  Sampling locations are shown in Table 3.11.1. 

	Table 3.11.1: Fish community sampling locations 

	Station #
	Location
	Reason for sampling
	Comment

	FC1607U
	Fishing Cr near SR 1607 UPS of Oxford WWTP outfall
	Upstream of outfall, downstream of I-85.  Drains City of Oxford.
	May be too small.  Alternate site: Foundry Br. at SR 1649 or SR 1646.

	FC1643
	Fishing Cr at SR 1643
	Below confluence with Coon Cr.  
	Regular fish community basinwide monitoring site.

	CC1609
	Coon Cr at SR 1609
	Downstream of sewer line
	Previously sampled for fish 4/02; Triassic basin soils present.

	UTCC1515
	Unnamed tributary to Coon Cr at SR 1515
	Upstream site to assess sewer impacts on Coon Cr.
	No appropriate UPS site on Coon Cr mainstem.  UT has little sand/ sediment as compared to Coon Cr.

	GC1620
	Gibbs Cr at SR 1620
	Provide baseline data for Gibbs Cr. watershed.
	No flow 10/05.  

	TBD
	TBD
	Correction for seasonal variability
	BAU regional reference site


4: Reporting

The lead staff member of each component program is responsible for compiling, analyzing, and reporting a written summary of results, findings, and conclusions to the lead EEP planner as well as lead staff of other component programs.  In effect, the EEP planner will receive four separate reports/summaries from the groups collecting the data: benthic macroinvertebrate community (DWQ-BAU), fish community (DWQ-BAU), toxicity (DWQ-ATU), and chemical/physical (DWQ-WAT).  Each program should determine the most appropriate method for analyzing and presenting the data and may include: calculation of biotic indices and a stream rating, graphical representations, statistical summaries, and GIS analysis.  
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Appendix: Method information, DWQ Laboratory Section organic analyses

The information on the following pages on analytical methods and reporting limits (PQLs) was originally presented in Table 5.1 in the Laboratory Section’s Quality Assurance Manual.  

[NOTE: Due to large file size, the Appendix is provided electronically as a separate Word document, named “FC_WATStudyPlan_App1.doc”]
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