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DEQ continues to address the role toxicants play in reducing water quality in state waters and supports programs to monitor, evaluate, and reduce toxicity to aquatic life and human health. Many of the programs in place at DEQ that address toxicity in state waters are described and discussed throughout this chapter. VDH programs that address human health are also discussed.

The toxic pollutants that were monitored during the reporting period include toxic organics, metals and pesticides. Results of this monitoring for toxics in water column, fish tissue, and sediment is provided in Chapter 4 of this report.

DEQ Fish Tissue and Sediment Monitoring Program

DEQ has sampled approximately 500 stations for fish tissue and sediment through its routine rotational river basin monitoring program (including follow-up monitoring) since 1995. The stations selected for monitoring during the 2022 IR window were not randomly selected. Instead, stations were selected where current contaminant levels alone or in combination with other data and studies were: 

a) at a Virginia Department of Health (“VDH”) level of concern for human health requiring a fish consumption advisory or advisory extension or
 
b) at a VDH or DEQ level of concern requiring special follow-up studies, or 

c)	below levels of concern where VDH determined the existing fish consumption advisory could be lifted due to a decline in levels of contamination. 

Historical fish tissue and sediment monitoring data can be found on the DEQ website at: https://www.deq.virginia.gov/water/water-quality/monitoring/fish-tissue-monitoring. The results are tabulated with the number of exceedances of human health screening values for those routine monitoring stations where there were exceedances for one or more contaminants in edible fish fillets or shellfish. Contaminant screening values are computed using EPA risk assessment techniques for non-carcinogenic and carcinogenic effects and are based on the same fish tissue concentrations that are the basis for the numerical water quality criteria that are designed to prevent fish contamination. 

Fish Tissue Sampling Summary

The data evaluated for this report was collected from 2015 through 2020. During this period DEQ and the VDH were able to complete risk evaluations at several sites reported for ongoing or future evaluation in previous editions of this report. These decisions are included in this report in order to finalize the information on previously reported potential human health concerns. This report does not highlight station exceedances where VDH determined, at the time of data review, that no further action was needed unless these stations were monitored as a follow-up to a VDH request for additional sampling.

Below is a listing of sites sampled by year from 2015 through 2020 (i.e., the 2022 IR window).
2015 - Upper and Middle Potomac River watershed plus selected sites on the Dan River. A special monitoring study was also conducted for fish tissue metals on the Dan River. 

2016 - Lower Rappahannock River watershed and lower James River watershed plus selected sites on the Dan River and embayments of the Potomac River. A special monitoring study was also conducted for fish tissue metals on the Dan River. 

2017 - Upper James River Basin (Maury River and Jackson River watersheds), Chowan River Basin (Meherrin River, Nottoway River and Blackwater River watersheds), the York River Basin (Lake Anna watershed) and from two impoundments (Lake Gordonsville and Motts Run Reservoir). Special monitoring studies were also conducted for fish tissue metals: one in the Potomac Embayments and a second on the Dan River. 

2018 - Rappahannock River, watershed, lower Potomac River, tributaries of the James River, 9 impoundments and from selected sites in embayments of the Potomac River (northern snakehead) and Nottoway River (blue catfish). Special monitoring studies were also conducted on the Dan River and Roanoke River watershed.

2019 - York River (Mattaponi River and Pamunkey River watersheds), the small coastal streams and tributaries of the Chesapeake Bay (Piankatank River, Mobjack River, etc.), and from selected sites on the Maury River (smallmouth bass), the upper James River (carp), and embayments of the Potomac River (northern snakehead). Special monitoring studies were also conducted for fish tissue metals: one in the Potomac Embayments and a second on the Dan River and Roanoke River watersheds. 

2020 - Shenandoah River (mainstem, North Fork, South Fork watersheds), Tennessee River (Clinch River, Powell River, and Holston River watersheds), Chesapeake Bay and its small coastal streams and tributaries (Mobjack, Pocomoke, etc.) and a selected site on the Maury River (smallmouth bass). Special monitoring studies were also conducted in the Dan River and Roanoke River watersheds.
Fish Consumption Advisories and Restrictions 

Virginia’s fish consumption advisories are reviewed annually by the Virginia Department of Health (VDH). VDH has 65 health advisories in effect as of 2020, which is the last year of the assessment window for the 2022 IR. A health advisory warns of potentially dangerous levels of contamination found in fish tissues in an affected area and, in most cases, limits consumption but does not prohibit it. Under health advisories, the population at risk and a safe maximum consumption rate may be specified. All VDH fish consumption advisories for mercury and PCBs caution that women who are pregnant or may become pregnant, nursing mothers and young children should not eat any fish from affected waters to avoid ingesting contaminants. Contamination of fish by three toxic pollutants – (kepone, mercury, and polychlorinated biphenyls (PCBs) - have been the causes of the health advisories that are currently in place throughout the state. Four of the health advisories (kepone in the lower James River, mercury in the North Fork Holston River, mercury in the  South River and sections of the Shenandoah River, and PCBs in the South Fork Shenandoah River, North Fork Shenandoah River and Shenandoah River) were the result of accidental industrial releases of toxic contaminants to the aquatic environment, while the contributing sources of contamination for the remainder of the advisories remain under investigation, primarily through TMDL studies and subsequent activities. The history of the four known industrial releases and general information about the fish consumption advisories is discussed below. The current advisories and affected watersheds can be found here: http://www.vdh.virginia.gov/environmental-health/public-health-toxicology/fish-consumption-advisory/
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[bookmark: _heading=h.gjdgxs]For questions about human health risks from exposure to fish contaminants, please contact the Virginia Department of Health (VDH) at (804) 864-8182. For general questions about fishing regulations in Virginia, please visit the Division of Wildlife Resources website at: https://www.dwr.virginia.gov. For further information regarding the fish tissue sampling and analysis processes, please visit the Department of Environmental Quality website at: https://www.deq.virginia.gov/water/water-quality/monitoring/fish-tissue-monitoring.
Based on a review of all available data for this assessment window, VDH has not issued any new or revised fish consumption advisories since the 2020 IR.
Kepone in the Lower James River

From 1966 through 1975, Allied Chemical Company and its subsidiary Life Science Products, Inc. produced a persistent chlorinated hydrocarbon insecticide called Kepone. During production, an estimated 90,720 kg of Kepone was released to the environment through atmospheric emissions, wastewater discharges, and bulk-disposal of off-specification batches. The James River and its tributaries from Richmond to Newport News were contaminated with Kepone. In 1975, the entire James River from the fall line at Richmond to the Hampton Roads/Norfolk Bridge Tunnel, including all tributaries, was closed to the taking of any shellfish and/or finfish because of Kepone. From 1975 through 1988, various Kepone bans were in place. In 1988, all James River fishing restrictions due to Kepone were allowed to expire as Kepone levels in fish remained below the U.S. Food and Drug Administration (FDA) action level of 0.30 parts per million (ppm). This area, covering the main stem James River and all tributaries from the fall line at Richmond to the Hampton Roads-Norfolk Bridge Tunnel, is currently under a contaminant advisory. The kepone advisory cautions anglers to limit the consumption of all species of fish from this part of the river to one meal per day. However, a more stringent consumption advisory due to PCBs has been in place since 2002 for portions of the same segment and anglers are advised to follow this advisory.

DEQ continually monitored Kepone levels in the James River since its identification in 1975 until 2009. The major areas of concern were Kepone levels in the water column, finfish, and sediment of the James River and its tributaries, and in the ground water in Hopewell. After continuous non-detectable results, water column monitoring was discontinued in 1981. Kepone levels in finfish, ground water, and sediment have decreased since the onset of the problem. The VDH has established a level of concern of 0.30 ppm Kepone in edible fish filet samples. The concentrations of Kepone in fish filet samples from this section of the James River watershed have not exceeded this level of concern since 1996.

In 2016, VIMS received a grant from the Virginia Environmental Endowment to collect and analyze 85 samples of striped bass and white perch from areas of the James River with the highest historical Kepone concentrations. The VIMS report[footnoteRef:1] showed that 35 percent of the samples fell below the Kepone detection limit of 0.010 parts per million, and that average concentrations ranged from 0.015 to 0.030 ppm in samples with measurable levels. This continues to be well below the FDA action level and VDH level of concern of 0.30 ppm. [1:  Unger, M. A., & Vadas, G. G. (2017) Kepone in the James River Estuary: Past, Current and Future Trends. Virginia Institute of Marine Science, College of William and Mary. https://doi.org/10.21220/V5ZW35] 


Fish consumption advisories due to mercury contamination of fish

As of 2020, there are 27 health advisories that have been issued by the VDH due to mercury contamination of fish throughout the state. The current advisories and affected watersheds can be found at this link: http://www.vdh.virginia.gov/environmental-health/public-health-toxicology/fish-consumption-advisory/

Mercury is released into the environment by both natural sources and pollution. Biological processes transform mercury in the water into more toxic methylmercury. Fish absorb methylmercury directly from water, sediment and from eating smaller aquatic organisms that contain methylmercury.

Prior to 2001, VDH followed guidelines developed by the FDA that considered methylmercury levels higher than 1.0 ppm in exceedance of safety guidelines. In 2001, VDH began to use a concentration of 0.5 ppm methylmercury in fish tissue as the guideline for issuing a fish consumption advisory statewide. The revised fish consumption guidelines for mercury contamination were based on an extensive review of literature by the National Academy of Sciences which indicated that lowering the amount of mercury recommended for fish consumption would provide more protection for the public. This lower concentration of 0.5 ppm is also based on assuming a consumption rate of two eight-ounce meals per month as an exposure rate for triggering a fish consumption advisory. This new, lower concentration of concern for mercury used by the VDH has increased the number of watersheds subject to fish consumption advisories due to mercury contamination. The watersheds covered by fish consumption advisories due to mercury contamination are described below.

Mercury in the North Fork Holston River

Eighty miles of the North Fork Holston River in southwestern Virginia from Saltville to the Virginia-Tennessee state line were contaminated with mercury by releases from the Olin manufacturing operation in Saltville. Although the chemical plant closed in 1972, mercury levels in fish in this section of the river remain elevated above levels seen upstream and the consumption of fish from this area is prohibited. Since 1974, only catch and release fishing has been allowed. Several species of fish in these waters show mercury concentrations higher than the VDH’s level of concern of 0.5 ppm. This health restriction affects the following watersheds VAS-O13, VAS-O12, VAS-O11, and VAS-O10. DEQ has completed a TMDL for mercury in the North Fork Holston River, and remediation of the industrial releases is ongoing.

Mercury in the South River, South Fork Shenandoah River, North Fork Shenandoah River and Shenandoah River

Mercury was released by E. I. DuPont de Nemours and Company, a synthetic fibers plant in Waynesboro, into the South River and South Fork Shenandoah River from 1929 to 1950. The contamination was discovered in 1977 and was found to have contaminated more than 100 river miles from the plant to the Page/Warren county line. These areas remain under health advisories for fish consumption due to mercury contamination. The advisory was updated in 2001 as follows. For the South River, the VDH recommends that no fish, other than stocked trout, should be eaten from the footbridge at the DuPont plant in Waynesboro downstream to the confluence with the North River at Port Republic. For the South Fork Shenandoah River, the VDH recommends that no more than two eight-ounce meals per month of fish from these waters be consumed from Port Republic to the Riverton dam on the North Fork Shenandoah River and downstream in the Shenandoah River to the Warren Power dam just north of Front Royal. A concurrent advisory issued in 2004 due to PCB contamination of part of the segment recommends no consumption of channel catfish, carp or sucker species. Several species of fish in these waters show mercury concentrations higher than the VDH’s level of concern of 0.5 ppm. This health advisory is located in all or a portion of watersheds, VAV-B40, VAV-B38, VAV-B37, VAV-B35, VAV-B33, and VAV-B32. DEQ has completed TMDLs for mercury in the affected water bodies, and remediation of the industrial releases is ongoing through the efforts of the South River Science Team.

In 2001, the South River Science Team was established to work toward understanding how mercury enters the South River and to reduce mercury levels in the South River and South Fork Shenandoah River fish. Following extensive sampling of floodplain sediments in 2008 and 2009, the Science Team found that one source of mercury to the South River was mercury-impacted soil from eroding riverbanks. The soil had become contaminated with mercury from decades of exposure, movement and cycling of river sediment and floodplain particles. In an effort to reduce the amount of mercury-impacted soil transported into the river, DuPont began a phased project to remove and stabilize contaminated soils and restore the natural slope and vegetation to the riverbank. To date, DuPont has removed contaminated soil and stabilized approximately 1.4 miles of riverbank in the first two mile reach of South River downstream of the facility, reducing approximately 90% of the mercury loading from the riverbanks in that section of South River. DuPont also completed remediation work at the facility, which included the removal and capping of contaminated soil and cleaning of the storm sewer system. Currently, DuPont is investigating the next two miles of riverbanks to determine if remediation is needed and feasible while continuing their long-term and short-term monitoring programs to determine if the work is achieving the desired goal.


Mercury in swamp waters, lakes, impoundments, and other waters

In October 2003, the VDH established fish consumption advisories due to elevated mercury levels detected in fish tissue in top level predator fish species for three swamps or “blackwater” rivers where there are no known significant anthropogenic sources of mercury contamination. Subsequent monitoring in other swamp influenced bodies of water has resulted in additional fish consumption advisories in other watersheds since 2003. These water bodies share similar natural, chemical and physical characteristics of low dissolved oxygen, low pH, high organic content and still or slow moving current which promote the natural methylation of mercury into the highly bioaccumulative compound methylmercury. In recent years, a better understanding has developed that waterbodies with these environmental conditions are likely to promote the conversion of elemental mercury into the toxic form methylmercury which is more easily bioaccumulated into fish tissue in these waters. Increased natural production of methylmercury in these waters enhances the possibility that the mercury content of fish will increase especially in upper level predators. Similar elevated levels of mercury in piscivorous species of fish have been noted in similar habitats in the southeastern United States as well as lakes, bogs and wetlands in New England, Wisconsin and Minnesota. In many of these areas, there are no known sources of mercury. Deposition of airborne mercury has been identified as a possible source of the mercury to the swamp waters. This is considered a possibility in swamp waters in Virginia also. DEQ has initiated additional monitoring of fish in these areas to better understand the extent of the elevated mercury concentrations.

Fish consumption advisories due to polychlorinated biphenyls (PCBs) contamination 

As of 2020, there are 44 health advisories that have been issued by the VDH due to contamination of fish by PCBs throughout the state. Historically, Virginia has steadily lowered the levels of PCBs considered acceptable in fish. Prior to 1980, VDH followed guidelines developed by the FDA that considered PCB levels higher than 5,000 parts per billion (ppb) in exceedance of safety guidelines. In 1984, the FDA reduced the level to 2,000 ppb. In 1998, VDH developed its own fish consumption advisory guidelines and set its levels of concern for PCBs in fish to no more than 600 ppb. This limit was lowered to 50 ppb in 2004. The latest guidelines[footnoteRef:2] announced by VDH in 2012 increased that level to 100 ppb. The change reflects VDH’s adoption of the updated exposure factors (such as average body weight) and human behavior-related assumptions recommended by EPA. This change does not affect previously issued consumption advisories or current impairment listings. The watersheds covered by fish consumption advisories due to PCB contamination are described below. [2: https://townhall.virginia.gov/l/GetFile.cfm?File=C:%5CTownHall%5Cdocroot%5CGuidanceDocs%5C601%5CGDoc_VDH_3059_v2.pdf] 


New or modified fish consumption advisories due to PCBs since the last report

Main stem upper James River Watershed - In October 2020, the VDH issued a health advisory for fish consumption for a section of the James River from the head of the James near Iron Gate (at the confluence of Jackson River and Cowpasture River) to Balcony Falls Dam downstream of Glasgow (near the Maury River). The advisory was based on observed PCB concentrations in carp that exceeded VDH’s threshold and recommends limiting consumption to no more than two eight-ounce meals per month. 

South Fork Shenandoah River, North Fork Shenandoah River and Shenandoah River

In 1989, the VDH issued a public health advisory warning against the consumption of fish taken from the South Fork Shenandoah River near Front Royal because of PCBs contamination of fish in the area. The advisory extended from the Route 619 bridge downstream to the Shenandoah River. It continued from the North Fork Shenandoah River at its confluence with Passage Creek downstream to the Shenandoah River; and from the Shenandoah River from the confluence of the North and South Fork Shenandoah Rivers to the Virginia-West Virginia state border. This segment covered approximately 45 stream miles. This advisory was issued after DEQ monitoring revealed PCB levels in fish tissue samples above the 2.0 ppm FDA action level. The advisory stated that fish caught in these waters should not be consumed. The source of this contamination has been identified as Avtex Fibers Front Royal Inc. This plant closed in 1989 following revocation of their VPDES permit. The advisory was updated in 2004 and the segment on the North Fork was modified to exclude the zone above the Riverton dam. The advisory recommended no consumption of channel catfish, carp or sucker species and that no more than two eight-ounce meals per month of smallmouth bass, largemouth bass, rock bass, or sunfish species should be consumed. This health advisory is located in the watersheds: VAV-B58, VAV-B57, VAV-B55, VAV-B51 and VAV-B41. DEQ has completed a TMDL for PCBs in the affected water bodies. Following remediation of the former Avtex Fibers site, follow-up PCB monitoring has resulted in a calculated observed loading below the assigned TMDL Waste Load Allocation (WLA).

Main stem Roanoke River Watershed (Staunton River)

In July 1998, a health advisory for fish consumption was issued for a 50-mile stretch of the Roanoke River running through Campbell, Charlotte, Halifax and Pittsylvania counties. PCBs had been detected at elevated levels in fish tissues of striped bass, white bass and carp. The advisory area extended from Seneca Creek at Route 704 near Long Island downstream to the point where a pipeline intersects Route 803 and where Route 633 in Charlotte County crosses the Roanoke River (approximately 5.4 river miles below the Rt. 360 bridge). In December 1999, the VDH expanded this fish advisory to include 29 additional miles upstream including Altavista to the Leesville Dam. In 2004, this advisory was extended to include the Roanoke River from the Leesville Dam downstream to the confluence with the Dan River. The advisory for this section of the Roanoke River recommends no consumption of carp and flathead catfish greater than 32 inches and no more than two eight-ounce meals per month of flathead catfish less than 32 inches, channel catfish, gizzard shad, golden redhorse sucker, redhorse sucker, quillback carpsucker, bluehead chub, white perch, walleye, striped bass, white bass, largemouth bass, smallmouth bass, spotted bass, rock bass or sunfish species should be consumed. The advisory has been updated in 2007 to include a portion of Cub Creek up to Rough Creek Road (State Route 695) near Rough Creek and recommends no more than two eight-ounce meals per month of blue catfish in the entire segment. A potential contributing source of the contamination has been identified but other sources are suspected. The affected watersheds are VAW-L19, VAW-L30, VAW-L31, VAP-L36, VAP-L38, VAP-L40, VAP-L75 and VAP-L80. In 2007, a mercury advisory was issued for striped bass and white bass for the segment. DEQ has completed a TMDL for PCBs in the affected water bodies, and continues to pursue implementation strategies through the Water Permit Program with the use of Pollutant Minimization Plans (PMPs). Since the completion of the TMDL, a major industrial source (BGF) is working toward attaining significant PCB reductions. In addition, a former textile facility known as Burlington Hurt has treated, remediated and closed industrial treatment ponds that were contributing PCBs to the Staunton River. PMPs at other permitted sites are also actively being implemented in the watershed.

Fresh tidal embayments of the Potomac River

In April 1999, a health advisory for fish consumption was issued for a 33-mile stretch of the Potomac River from the Woodrow Wilson Bridge to Bent Point at the mouth of Aquia Creek due to contamination of fish by PCBs in the embayments of the Potomac River. The advisory states “channel catfish larger than 18 inches caught in the tidal areas in several tributaries flowing into the Potomac River near Quantico, VA may pose a potential public health risk”. The VDH issued this advisory in collaboration with Maryland, since most of this area of the Potomac River is in Maryland. The advisory was modified in 2003 and 2004 to include other fish species. In December 2004, the VDH modified the fish consumption advisory for the tidal portion of the following tributaries and embayments to the Potomac River between the I-395 bridge in Arlington downstream to the Rt. 301 bridge: Four Mile Run, Hunting Creek, Little Hunting Creek, Pohick Creek, Accotink Creek, Occoquan River, Neabsco Creek, Powell Creek, Quantico Creek, Chopawamsic Creek, Aquia Creek, and Potomac Creek. The advisory recommends no consumption of carp or channel catfish greater than 18 inches and limiting consumption to no more than two eight-ounce meals per month of channel catfish less than 18 inches, American eel, bullhead catfish, largemouth bass, anadromous striped bass, sunfish species, smallmouth bass, white catfish, white perch, gizzard shad, or yellow perch. This advisory was updated in 2009 to caution that American eel should not be eaten from these waters. DEQ has completed a TMDL for PCBs in the affected water bodies, and continues to pursue implementation strategies through the Water Permit Program with the use of PMPs. Currently nine permitted facilities have developed PMPs that are in various stages of implementation with the goal of reducing PCBs.

Levisa Fork

In July 1999, a health advisory for fish consumption was issued for a 12-mile section of the Levisa Fork from Grundy downstream to the Virginia-Kentucky state line. This advisory recommends that no fish of any kind be eaten from that section of the Levisa Fork. The advisory was modified in 2003 and 2004. The affected watershed is VAS-Q08. DEQ has completed a TMDL for PCBs in the affected water bodies, and as part of the implementation three permitted facilities are actively involved in reducing PCBs using PMPs.

Dan River Watershed

In December 1999, a health advisory for fish consumption was issued for a 42 mile stretch of the Dan River from Kerr Reservoir at Staunton River State Park to southwestern Halifax County where the river crosses into North Carolina, north of Virginia Route 62. This fish consumption advisory was modified in December 2004 to cover the river within Virginia from the Brantley Steam Plant Dam in Danville and to include the following tributaries: the Hyco River up to the Rt. 738 bridge and the Banister River up to the Banister Dam. The advisory cautions people to not eat any flathead catfish greater than 32 inches and to eat no more than two eight-ounce meals per month of flathead catfish less than 32 inches, channel catfish, blue catfish, carp, redhorse sucker, striped bass, white bass, white perch or walleye taken from the advisory area. The affected watersheds are VAW-L60, VAP-L62, VAP-L64 and VAP-L73. In 2007, a mercury advisory was issued for striped bass and white bass for the segment. Longnose gar, largemouth bass, flathead catfish or blue catfish were added to the list of species affected by elevated mercury in 2008.

Bluestone River

In August 2001, the VDH issued (and modified in December 2004) a health advisory for fish consumption for a section of the Bluestone River from the Rt. 460 bridge crossing south of Bluefield downstream to the Virginia-West Virginia state line near the town of Yards in Tazewell County. The advisory recommends not eating any carp and to limit consumption to no more than two eight-ounce meals per month of white sucker, rock bass or largemouth bass from this section of the Bluestone River. The affected watersheds are VAS-N36 and VAS-N37.

New River

In August 2001, the VDH issued (and modified in December 2004) a health advisory for fish consumption for a section of the New River from the Claytor Lake Dam downstream to the Virginia/West Virginia state line near the town of Glen Lyn. The advisory recommends not eating any carp and limiting consumption of flathead or channel catfish to no more than two eight-ounce meals per month.

Tidal Lower James River Watershed

In July 2002, the VDH issued a health advisory for fish consumption for a section of the James River from the Interstate 95 bridge in Richmond downstream to the Hampton Roads bridge and the tidal portions of the following tributaries: Appomattox River up to the Lake Chesdin Dam, Bailey Creek up to Rt. 630, Bailey Bay, Chickahominy River up to Walkers Dam, Skiffes Creek up to the Skiffes Creek Dam, Pagan River and Jones Creek, Chuckatuck Creek, Nansemond River, Bennett Creek, Star Creek, Hampton River, Willoughby Bay and the Elizabeth River system (Western Branch, Eastern Branch, Southern Branch and the Lafayette River), and tidal tributaries St. Julian Creek, Deep Creek and Broad Creek. The advisory was modified in 2004 and recommends not eating any gizzard shad, carp or blue catfish greater than 32 inches and limiting consumption to no more than two eight-ounce meals per month of blue catfish less than 32 inches, channel catfish, white catfish, largemouth bass, white perch, bluegill sunfish, American eel, flathead catfish, quillback carpsucker, smallmouth bass, creek chub, yellow bullhead catfish, anadromous striped bass, bluefish, croaker and spot. In 2006, the existing advisory was updated to include additional species, with a consumption recommendation of no more than two eight-ounce meals per month of hickory shad, blueback herring and flathead catfish less than 32 inches. Additionally, flathead catfish greater than or equal to 32 inches should not be eaten. Poythress Run, a small tributary in Hopewell, was added to the advisory for the lower James River. DEQ is conducting additional investigations in this area to better determine the extent of the concern and to try to find the source of the contamination. The affected watersheds are VAP-G01E through VAP-G04E, VAP-G08E, VAP-J15E, VAT-G10E, VAT-G11E, VAT-G13E and VAT-G15E.

Smith Mountain Lake Watershed (Roanoke River)

In October 2003, the VDH issued a fish consumption advisory for a section of the Roanoke River from the Niagara Dam downstream to a point in the Smith Mountain Lake, approximately 2.5 miles downstream of the Rt. 634 bridge. DEQ fish tissue monitoring data from 2002 showed that flathead catfish collected from the Roanoke River near Hardy contained total PCBs at levels that exceeded the VDH’s level of concern. This advisory zone was modified in 2004 and expanded to the Smith Mountain Lake Dam including the Blackwater River arm up to the Rt. 122 bridge. This fish consumption advisory recommends not eating any flathead catfish greater than 32 inches and eating no more than one eight-ounce meal per month of flathead catfish less than 32 inches, striped bass, largemouth bass, carp, redhorse sucker, or gizzard shad from this advisory area. The advisory was updated in 2005 and recommended that in addition the species listed above no more than two eight-ounce meals per month of channel catfish should be consumed in this segment. The affected watersheds are VAW-L07 and VAW-L12.

Knox Creek Watershed

In May 2003, the VDH issued (and modified in June 2004 and updated in December 2004) a health advisory for fish consumption for a section of Knox Creek from the Virginia-Kentucky state line upstream to its headwaters. The advisory recommends not eating any smallmouth bass, rock bass, channel catfish, creek chub, golden redhorse sucker, northern hogsucker or redhorse sucker and eating no more than two eight-ounce meals per month of any other fish species taken from the advisory area. DEQ intends to conduct additional investigations in this area to better determine the extent of the concern and to try to find the source of the contamination. The affected watershed is VAS-Q03.

Beaver Creek Watershed

In May 2003, the VDH issued (and modified December 2004) a health advisory for fish consumption for a section of Beaver Creek from the Beaver Creek Lake Dam downstream to the Virginia-Tennessee state line in Bristol. The advisory recommends not eating any carp, largemouth bass or smallmouth bass and eating no more than one eight-ounce meal per month of any other fish taken from the advisory area. DEQ intends to conduct additional investigations in this area to better determine the extent of the concern and to try to find the source of the contamination. The affected watershed is VAS-O07.

Lake Anna Watershed (York River)

In June 2004, the VDH issued a fish consumption advisory for Lake Anna including its tributaries Terry’s Run, Goldmine Creek and Contrary Creek. The advisory was modified in December 2004 to recommend eating no more than two eight-ounce meals per month of carp, largemouth bass, striped bass, white catfish, channel catfish or bluegill sunfish caught in the watershed. This advisory was updated in 2007 to further recommend not eating any gizzard shad and no more than two eight-ounce meals per month of white perch.


Middle James River Watershed

In December 2004, the VDH issued a health advisory for fish consumption for a section of the James River from Big Island (below Blue Ridge Parkway) downstream to the I-95 bridge in Richmond including its tributaries Hardware River up to Rt. 6 bridge and Slate River up to Rt. 676 bridge. The advisory recommends limiting consumption of flathead catfish, carp, quillback carpsucker, American eel or gizzard shad to no more than two eight-ounce meals per month.

Shellfish Condemnations

As of September 2021, VDH has prohibited and/or restricted harvest of approximately 162 square miles of shellfish areas in the waters of Virginia. These areas are located in the Chesapeake Bay and its tidal tributaries and in the coastal bays of the Eastern Shore. Of this, approximately 121 square miles are “Administratively Prohibited” or “Restricted” in waters surrounding certain point source discharges or other concerns, with approximately 41 square miles “Condemned” due to elevated fecal coliform bacteria concentrations that exceed national standards.
 
Over the last several years, VDH has been actively looking for areas with predictable patterns of elevated bacteria counts, and expanding the use of conditional classifications to manage around those periods. Using the refined methods, 5.45 square miles are currently classified as conditionally managed areas that are closed only after a rain event that exceed a threshold value. An additional 9.9 square miles are conditionally managed based on seasonal patterns of elevated bacterial levels (November 1 through March 31, but some are closed starting September 1). Finally, another 2.6 square miles are seasonally closed due to seasonal boating activity (November 1 through March 31). Shellfish may be harvested from the most restricted areas; however, they must first be relayed to harvest “approved” waters for depuration for 15 days before marketing. Relaying is only allowed when the water temperature is above 50°F. Shellfish closures and advisories can be found on the VDH Division of Shellfish Safety and Waterborne Hazards website http://www.vdh.virginia.gov/shellfish.

Virginia Harmful Algal Bloom (HAB) Task Force

DEQ serves as a partner agency on the Harmful Algal Bloom (HAB) Task Force, along with Old Dominion University (ODU), Virginia Institute of Marine Science (VIMS) and the Virginia Department of Health (VDH). The HAB Task Force responds to public complaints, conducts scientific investigations on potential HAB events that inform decisions by VDH on the issuance of health advisories, and provides information to the public on HAB events and their associated health risks.

HABs have occurred in both fresh and salt waters in the Commonwealth. HABs can produce toxins which may cause skin, eye, and digestive tract irritation, kidney and liver damage and neurotoxic effects. Health effects depend on the exposure route, concentration, and specific toxin encountered. The severity of symptoms ranges from mild irritation to death (though the latter is rare). Exposure of animals and humans to algal toxins can occur from consumption of contaminated water, consumption of contaminated fish or shellfish, dermal contact with contaminated water and (in rare cases) inhalation of airborne toxins. For more information on HABs and the HAB task force, please visit: www.SwimHealthyVA.com.

DEQ conducts most initial field investigations associated with potential HABs in fresh waters. The agency also conducts many investigations in estuarine and marine waters in conjunction with field crews from other agencies (e.g. VIMS participates in many marine investigations). In response to complaints from the public, which are typically made by way of the online HAB reporting form[footnoteRef:3], HAB Task Force partners such as DEQ mobilize to potential HAB sites, make observations of initial site conditions that may indicate HABs (e.g. surface scum, elevated dissolved oxygen or pH) and, if necessary collect water samples for lab analysis to determine cell counts of HAB species and to quantitatively analyze for HAB toxins. Lab verified sample data on HAB cell counts, and toxin concentrations, and the observations made on site by field crews are evaluated by the VDH Division of Shellfish Safety and Waterborne Hazards (DSSWH).  [3:  https://www.vdh.virginia.gov/waterborne-hazards-control/harmful-algal-bloom-online-report-form/ ] 


Based on these evaluations, DSSWH makes recommendations to local health districts regarding the issuance of health advisories. Notifications to the public regarding health advisories include an indication that HAB species are present, and that a health risk exists. Health advisories may be issued due to algal cell counts or toxin concentrations above thresholds finalized by EPA in May 2019, and by criteria within VDH’s Guidance for Cyanobacteria Bloom Recreational Advisory Management4. Advisories carry an explicit recommendation that use of the water body should be limited (e.g. no swimming). The HAB task force member agencies including DEQ conduct follow-up visits as resources allow and collect additional samples at sites for which advisories have been issued in accordance with established protocols. Based on information collected in these follow-up visits, DSSWH makes recommendations to local health districts, which, in turn, modify, lift, or continue the advisories. Although decisions regarding the issuance or modification of advisories are ultimately made by VDH, DEQ often provides technical advice on issues surrounding advisories. For example, DEQ may make recommendations on the spatial limits over which an advisory should apply, or on the frequency and study design of follow-up investigations conducted once it is issued. For further information on HAB investigations, recreational advisories, and follow-up investigations, see the HAB Task Force Recreational Advisory Guidance[footnoteRef:4]. [4:  https://www.vdh.virginia.gov/content/uploads/sites/178/2021/03/Guidance_for_Cyanobacteria_Recreational_Advisory_Mgt.pdf ] 


There are no routine monitoring programs for inland waters and freshwater HABs (cyanobacteria). Instead these blooms are managed using a reporting and response plan. Reports of HABs can be made by members of the public as well as agencies (including DEQ, VDH, DCR, etc.) that observe a potential HAB through the VDH maintained HAB Hotline: 1-888-238-6154 and the HAB Online Report Form (www.SwimHealthyVA.com). The HAB Hotline was initiated in response to Pfiesteria, however the HAB Online Report Form was created in 2017 to facilitate potential HAB reporting to the website and streamline response. 

A total of 262 reports have been submitted to the online tool as of May 19, 2021. The majority (95%) of the reports are for algal blooms, with the remainder for suspected HAB related fish kills or wildlife mortalities. Reports of potential HABs have been submitted from across the Commonwealth, from a total of 53 counties and cities over this time period. The waterbody with the largest number of bloom reports has been Lake Anna which is split by Louisa, Spotsylvania and Orange counties. Based on the results of the HAB response analyses, recreational swimming advisories are issued as necessary to protect public health. Between 2015 and 2020 a total of 36 recreational advisories were issued on Virginia water bodies from 10 cities/counties: Albemarle County, City of Petersburg, City of Suffolk, Dickenson County, Henrico County, James City County, Louisa County, Prince Edward County, Spotsylvania County, and Stafford County. VDH DSSWH regularly updates the list of existing health advisories associated with HABS on its online HAB map: https://www.vdh.virginia.gov/waterborne-hazards-control/algal-bloom-surveillance-map/. 
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