[bookmark: _GoBack]CHAPTER 4.3   INDIVIDUAL RIVER BASIN DESCRIPTION AND ASSESSMENTS

Potomac and Shenandoah River Basin

	The Potomac-Shenandoah River basin, as its name implies, is made up of the Shenandoah River sub-basin and the Potomac River sub-basin. It occupies the northern portion of Virginia and covers 5,681 square miles or 13 percent of the commonwealth’s total area.

In Virginia, the Potomac-Shenandoah basin is defined by both hydrologic and political boundaries. The James River and Rappahannock River basins bound the basin to the south.  The West Virginia and Maryland State lines and the District of Columbia bound the northern and western perimeter of the basin.

The headwaters of the Shenandoah River sub-basin begin in Augusta County and flow in a northeasterly direction for approximately 100 miles to the West Virginia state line. The basin averages 30 miles in width and covers 3,384 square miles.

The topography of the Shenandoah River sub-basin is characterized by valleys and rolling hills bordered by the Appalachian Mountains to the west and the Blue Ridge Mountains to the east.  The Massanutten Mountain Range divides the Shenandoah River into the North and South Forks.  Tributaries of the Shenandoah River exhibit steep profiles as they drain the surrounding mountain ridge.  The main stem of the Shenandoah exhibits a moderately sloping profile with occasional riffles and pools.  Approximately 45 percent of the land is forested due to the large amount of federally-owned land and the steep topography.  Farmland and pasture account for 39 percent of the land area, while 16 percent is urban.

The Potomac River sub-basin headwaters begin in Highland County. The drainage area is 323 square miles for the headwaters. The river then flows in a northeasterly direction through West Virginia and Maryland before joining the Shenandoah at Harper’s Ferry, West Virginia. The Potomac River continues as the border between Maryland and Virginia. These waters flow approximately 200 miles in a southeasterly direction along Loudoun and Fairfax counties to its confluence with the Chesapeake Bay in Northumberland County.  Approximately 2,298 of the 14,700 square miles of the Potomac River sub-basin drainage area lie in Virginia. The rest covers four states and the District of Columbia.

Gently sloping hills and valleys from Harpers Ferry to approximately 45 miles downriver characterize the topography of the upper Piedmont region of the Potomac River sub-basin.  In the central Piedmont area, the profile is rather flat until it nears the fall line at Great Falls, where the stream elevation rapidly descends from over 200 feet to sea level.  Tributaries in the central Piedmont exhibit moderate and near constant profiles. Their flat slope largely characterizes streams in the Coastal Plain area. Approximately 40 percent of the Potomac River basin is forested, 33 percent is farmland and pasture and an estimated 27 percent is urban.

The 2010 population for the Potomac-Shenandoah River basin was approximately 3,141,200. The majority of the population resides in urban Virginia surrounding Washington, D.C.  All or part of the following jurisdictions lie within the basin: Counties – Arlington, Augusta, Clarke, Fairfax, Fauquier, Frederick, Highland, King George, Loudoun, Northumberland, Page, Prince William, Rockingham, Shenandoah, Stafford, Warren,  and Westmoreland; Cities – Alexandria, Fairfax, Falls Church, Harrisonburg, Manassas, Manassas Park, Staunton, Waynesboro, and Winchester.

The Potomac-Shenandoah River basin is divided into eight USGS hydrologic units as follows:  HUC 02070001- South Branch Potomac;  HUC 02070004 - Conococheague-Opequon;  HUC 02070005 - South Fork Shenandoah;  HUC 02070006 - North Fork Shenandoah;  HUC 02070007 - Shenandoah; HUC 02070008 - Middle Potomac-Catoctin; HUC 02070010 - Middle Potomac-Anacostia-Occoquan; HUC 02070011 - Lower Potomac.  The eight hydrologic units are further divided into 92 waterbodies or watersheds and 183 6th order sub-watersheds.



Public Concerns over Excessive Algae in the Shenandoah River

During the public comment periods for the 2012 and 2014 Integrated Reports, DEQ received comments from citizens regarding the presence of algae in the Shenandoah River and concern that the algae in the river impaired the recreation designated use. In response to citizen comments, DEQ classified five segments (approximately 25 river miles) along the Shenandoah River as Category 3C for the recreation use.  This category indicates that there has been an observed effect, but that there are insufficient data to determine whether or not the recreation use is supported.  These segments, shown in Figure 4.3-a and listed in Table 4.3-a, were prioritized for follow-up monitoring in 2016 and 2017 by DEQ to develop and test scientifically-based, defensible and reproducible field methods for quantifying filamentous algae growth.
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NF Shenandoah
Timberville
Strasburg


Figure 4.3-1 Shenandoah River segments classified as having an indeterminate recreation use status, with algae identified as a potential cause.


Table 4.3-1 Seven assessment units (five segments) in the Shenandoah River classified as having an indeterminate recreation use status, with algae identified as a potential cause.

Assessment Unit ID
Stream Name
Location Description
Length (mi)
VAV-B40R_SSF01B14
South Fork 
Shenandoah River
South Fork Shenandoah River from the Bentonville 
Landing Bridge downstream to the Andy Guest State 
Park STP outfall.
2.2
VAV-B40R_SSF03A14
South Fork 
Shenandoah River
South Fork Shenandoah River from the Foster's Landing 
Rapids downstream to Seekford's Ford.
5.4
VAV-B37R_SSF02B14
South Fork 
Shenandoah River
South Fork Shenandoah River from Naked Creek 
downstream to the Shenandoah STP outfall.
2.0
VAV-B35R_SSF01A00
South Fork 
Shenandoah River
South Fork Shenandoah River from its confluence with 
Dry Run downstream to its confluence with Naked Creek.
3.6
VAV-B51R_NFS05A00
North Fork 
Shenandoah River
North Fork Shenandoah River from the Strasburg Public 
Water Intake downstream to the 5 mile upper limit of the 
PWS designation for the Winchester Public Water Intake.
1.6
VAV-B51R_NFS06A00
North Fork 
Shenandoah River
North Fork Shenandoah River from the 5 mile upper limit 
of the PWS designation for the Strasburg Public Water 
Intake downstream to the Strasburg Public Water Intake.
5.9
VAV-B45R_NFS02A00
North Fork 
Shenandoah River
North Fork Shenandoah River from its confluence with 
Fort Run downstream to its confluence with Plains Mill 
Spring Run.
4.5


2016 and 2017 Field Seasons

In May 2016, DEQ began developing a scientifically valid field method for evaluating algae, with an initial study area focused on the Shenandoah River.  During the 2016 field season, the five priority sites were visited weekly (as conditions allowed) from May through early November.  During this time, DEQ monitoring staff collaborated with experts from the West Virginia Department of Environmental Protection and the Interstate Commission on the Potomac River Basin to gain insight on current filamentous algal monitoring methods and to determine best monitoring practices for Virginia’s streams. To meet the demanding field schedule, DEQ also hired two wage employees who were solely dedicated to algae monitoring.  

During 2016, staff tested three lateral transect methods to estimate percent cover by filamentous algae at evenly spaced increments along the wetted channel width.  Upon review of the results, DEQ found that the lateral transects lacked the ability to easily quantify the volume of algae present in the river system (an essential component to determine potential impacts to the recreation use). Toward the end of the 2016 field season, staff began researching analytical methods to more objectively and consistently determine numeric algal densities.  Based on methods in place in Montana[footnoteRef:1], DEQ staff began collecting benthic chlorophyll-a data to estimate algal densities on the substrate of the rivers.  Fifteen data points were collected at the end of the 2016 field season.   [1:  http://deq.mt.gov/Portals/112/Water/WQPB/QAProgram/Documents/PDF/SOPs/WQPBWQM-011v6_FNL.pdf] 


The results of the 2016 monitoring season were published on the agency’s Shenandoah River Algae website[footnoteRef:2], and presented to the public during a public information webinar in December 2016 and at the Environment Virginia Conference in April 2017. The results from the 2016 monitoring season indicated that more data were needed before decisions on recreation use impacts could be made. Many of the South Fork Shenandoah segments showed little to no algae throughout the 2016 growing season. The North Fork segments did have filamentous algae present during periods of prolonged low flow, but the algae was ephemeral and dependent on multiple variables including precipitation, river flows, and sunlight.  Consequently, the seven assessment units remained in Category 3C in the 2016 IR. [2:  http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/WaterQualityAssessments/ShenandoahAlgae.aspx] 


[image: \\deqfile1\transfer$\Algae training\IMG_0715.JPG]During the 2017 field season, monitoring was again conducted weekly at each of the five priority sites from June through October (as conditions allowed).  DEQ placed greater emphasis on estimating algal densities following the same approach as was done in Montana (i.e., benthic chlorophyll-a).  During each monitoring visit, DEQ staff continued to estimate percent algal cover using lateral transects, but added quantitative monitoring methods for benthic chlorophyll-a (a commonly used indicator of potential impacts due to algae) and wet-wrung biomass (an initial estimate of nuisance potential).  The chlorophyll-a and wet-wrung biomass samples were collected using a quantitative benthic collection device called a Surber (Figure 4.3-b).Figure 4.3-2  Benthic chlorophyll-a collection using a Surber device.


The results of the 2017 monitoring season were published on the agency’s website and presented in a public webinar in March 2018.  Results showed intermittent chlorophyll-a spikes at two sites on the North Fork of the Shenandoah (Strasburg Park and Timberville) and at one site on the South Fork of the Shenandoah (Bentonville).  Similar to 2016, the Rileyville and Elkton monitoring sites on the South Fork of the Shenandoah River showed little or no algae throughout the entire 2017 monitoring season.  

Monitoring and Assessment Considerations

At the conclusion of the 2017 field season, DEQ developed monitoring and assessment protocols to determine if filamentous algae was contributing to a potential nuisance condition. The protocols were based on current monitoring and assessment practices utilized for Virginia’s lakes, with two additional considerations. First, staff proposed that the nuisance condition was best determined by the persistence of algae over at least two growing seasons. Second, staff recommended chlorophyll-a as the most appropriate, objective metric for determining nuisance potential. This is because algae densities are commonly measured via benthic chlorophyll-a content, and chlorophyll-a is used as an indicator of algal biomass.  

The protocols, described below, were presented to the public in a DEQ webinar in March 2018, and comments were accepted from March 5 through April 19, 2018. The protocols below have been amended based on public comment.

Monitoring protocols 
· Current algal monitoring techniques are appropriate for wadeable systems, which are the same in-stream requirements for DEQ’s robust benthic monitoring network.  
· Monitoring process should be prompted by citizen complaints or by observations and recommendations by DEQ monitoring staff.  DEQ staff will make every effort to respond to complaints within three to five days to verify presence of algae.  
· If filamentous algae is confirmed, staff should complete Surber collection for wet-wrung biomass.  Waterbodies with a wet-wrung biomass above an identified threshold should be considered for monthly monitoring (Surber sampling for wet-wrung biomass and benthic chlorophyll-a). 
· Monitoring sites should be established based on presence of algae, site accessibility, and suitable conditions (wadeable, etc.)
· DEQ’s regional offices should prioritize monitoring based on available resources.  DEQ acknowledges that there is a need to be strategic in the use of limited resources to collect data to support the assessment of the designated uses across the commonwealth.
· If included in the agency’s annual monitoring plan, algal monitoring should be completed monthly from May through October. It is recommended that monitoring occur in two consecutive years, or as soon as feasible within one six-year assessment data window. 

Assessment protocols 
Two years of monitoring data must be used for assessment of benthic chlorophyll-a. If assessment results for two years conflict with each other, then that water body will be categorized as having insufficient data (Assessment Category 3) and a subsequent monitoring year will be required. In such cases, an assessment determination for benthic chlorophyll-a will be based on the results of two out of the three monitoring years that are in agreement. If a third year of data is needed, monitoring should occur as soon as feasible but within one six-year assessment data window.
· Monitoring frequency:  monthly monitoring during the growing season (May – October), with a minimum of three samples collected.
· Monitoring duration: minimum of two years of data required for assessment. It is recommended that monitoring occur in two consecutive years.  When this is not possible, the second year should occur as soon as feasible within one six-year assessment data window.
· DEQ is considering the following as potentially indicative of a nuisance algal condition for the annual growing season: 
· Two consecutive monthly samples above an identified chlorophyll-a threshold, or
· Median of three samples above an identified chlorophyll-a threshold 
· Once a chlorophyll-a threshold is determined, DEQ would consider the reach impaired based on the above protocols if monitoring data demonstrate a nuisance algal condition in both monitoring years.  Likewise, DEQ would consider the reach unimpaired based on the above protocols if a nuisance algal condition is not demonstrated in the two monitoring years that occur in the six-year assessment window.
· If the assessment results for two monitoring years conflict with each other, then that segment would be categorized as having insufficient data (Assessment Category 3) and a subsequent monitoring year would be required.  The third monitoring year should be scheduled as soon as feasible, but within one six-year assessment data window.

2018 Field Season

Since the 2017 field season provided the first year of data using the refined monitoring protocols developed based on the 2016 experience, an additional year of monitoring was required to collect the minimum two years of data required for assessment. DEQ scheduled monitoring for 2018, following the protocols presented for public comment. Staff visited each of the five priority sites monthly, from May through October. Visual stream-bank observations were collected on a monthly basis during ambient monitoring runs. Whenever algae substrate coverage was greater than 10 percent, a sample was collected using the Surber method and analyzed for chlorophyll-a and biomass. During the 2018 monitoring season, DEQ staff collected six data points at each of the following sites: Rileyville and Bentonville (South Fork Shenandoah River), and Timberville, Deer Rapids and Strasburg Park (North Fork Shenandoah River). No data were collected at the Elkton site because staff did not observe algal growth during the 2016 and 2017 field seasons. During 2018, no algae was observed at the North Fork Shenandoah monitoring sites, and on only one occasion was algae observed at each of the South Fork Shenandoah sites. During these occasions, algal percent coverage was estimated at 20 percent or less using the transect method. Analytical results (for benthic chlorophyll-a) are expected in December 2018. 

Additional efforts to reduce nutrients and sediment in the Shenandoah River basin

DEQ recognizes that the presence of excess nutrients can be among the factors leading to algal growth, and continues to provide leadership in ongoing initiatives to reduce nutrients in the waters of the commonwealth.  Two such efforts include the Chesapeake Bay TMDL/Virginia’s Bay Watershed Implementation Plan (WIP) and the development of waterbody-specific local TMDLs.  

The entire Shenandoah basin is included in the watershed that is subject to the Chesapeake Bay TMDL and extensive controls on point and nonpoint source inputs of nitrogen, phosphorus and sediment are called for under the WIP.  The Bay TMDL is the largest inter-state nutrient reduction regulatory program in the U.S., and the level of effort and dedication of resources supporting Virginia’s Bay Watershed Implementation Plan (WIP) is substantial.  Implementation of the WIP for Chesapeake Bay restoration will also have the coincidental benefit of improving local water quality conditions in the headwater areas.  Significant municipal and industrial point sources are required to either upgrade to near state-of-the-art nutrient reduction technology or make other arrangements (e.g., nutrient credit exchange) to reduce their nutrient discharges and meet assigned nutrient waste load allocations (WLAs); other smaller discharges are required to maintain “capped” loadings at their current design capacity.  In 2011, the first year for compliance with Virginia’s Chesapeake Bay Nutrient Discharge Watershed General Permit, the Shenandoah basin’s significant dischargers achieved substantial nutrient reductions. The total nutrient loads discharged were well below their aggregate annual WLA -- Total Nitrogen (TN) was only 48 percent of the annual WLA and Total Phosphorus (TP) was just 67 percent of the annual WLA.  In the past five years, 4 additional major facilities in the Shenandoah basin have upgraded to state-of-the-art nutrient removal technology.  

The commonwealth is in the process of developing an update to the Watershed Implementation Plan (WIP) for the Chesapeake Bay TMDL. That planning process is seeking input on local implementation actions that can be used to meet the Bay nitrogen and phosphorus reduction goals.  In the Shenandoah River watershed these nutrient reductions could amount to an additional 3.3 million pounds of nitrogen and 600,000 pounds of phosphorus removed from the river[footnoteRef:3]. Since these pollutants may be closely related to the algae issues in the Shenandoah, it is likely that achieving the Bay TMDL reduction goals will significantly improve local water quality conditions.  In fact, focusing implementation actions to cost effectively achieve multiple goals and co-benefits is a planning priority for the Bay WIP. [3:  Chesapeake Bay Program, 2017. Chesapeake Assessment and Scenario Tool (CAST) Version 2017d. Chesapeake Bay Program Office, Last accessed [11/2018]
] 


In addition to the extensive efforts to meet the targets of the Bay TMDL and WIP, numerous local TMDLs and TMDL implementation plans have been developed throughout the Shenandoah River Basin to restore water quality that is impaired for a variety of reasons. As of October 2018, EPA has approved 89 local TMDLs in the Shenandoah Basin, 31 for either nutrients or sediment. DEQ has also developed TMDL Implementation Plans for 33 watersheds in the Shenandoah Basin, 14 covering either nutrients or sediment. TMDL implementation plans, even those targeting sediment or bacteria reductions, rely on many of the same best management practices used to control nonpoint sources of nutrient loads. Implementation plans targeting bacteria and sediment have the coincidental benefit of reducing, to some extent, the nitrogen and phosphorus coming with the runoff.

Next Steps

DEQ is not prepared to make an assessment determination for the five priority segments in the 2018 IR for two reasons. First, the data collected in 2017 and 2018 fall outside the assessment window for the 2018 IR and based on the data collected to date, there is no compelling evidence to perform an assessment outside the regular assessment data window. Second, DEQ has not yet established an impairment threshold chlorophyll-a level.  The 2017 and 2018 data may be considered for assessment in the 2020IR, assuming a meaningful nuisance threshold for benthic chlorophyll-a can be determined.  However, based on a preliminary review of 2017 and 2018 results, a 2020 IR assessment determination may only be conclusive for the Elkton and Rileyville sites located on the South Fork of the Shenandoah River.  These two sites had little or no measurable algae during any of field seasons, which may result in an assessment determination of fully supporting the recreation designated use (i.e., Category 2).  The data for the remaining sites (Timberville and Strasburg Park on the North Fork of the Shenandoah River and Bentonville on the South Fork of the Shenandoah River) suggest possible conflicting assessment results for the two monitoring years (i.e., one year with persistent algae and one year with no algae). This of course cannot be determined until DEQ formalizes a chlorophyll-a assessment threshold. To prepare for this potential outcome, DEQ will proactively collect an additional year of algae data at these three sites within the assessment window, if resources allow.

DEQ will continue to work with EPA Region III and the Mid-Atlantic jurisdictions that comprise EPA Region III (PA, WV, MD, VA, DE and DC) on identifying an appropriate nuisance threshold.  

Potomac and Shenandoah River basin assessment information is included in the following figures and tables.


Figure 4.3-3 Designated Use support summary for Potomac-Shenandoah River basin. (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.)

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 13,220 miles
Lakes - 4,241 acres
Estuaries - 59 sq. miles

a) Rivers Assessment (10,125 miles were not assessed)




b) Lakes Assessment (567 acres were not assessed)



c) Estuaries assessment




d) Assessment of Chesapeake Bay-specific designated uses (insufficient data exists to assess the Migratory fish spawning and nursery use)



Table 4.3-2 Significant causes of designated use impairment in the Potomac-Shenandoah River basin, by waterbody type, ranked by percentage of impaired water size. (Note: Waters may have multiple pollutants.)

	Rivers
	Lakes
	Estuaries

	Bacteria
	82%
	PCBs in Fish Tissue
	71%
	Dissolved Oxygen
	86%

	Impaired Benthics
	35%
	Bacteria
	19%
	Impaired Aquatic Plants
	59%

	pH
	8%
	Mercury in Fish Tissue
	8%
	PCBs in Fish Tissue
	51%

	Mercury in Fish Tissue
	7%
	Temperature
	7%
	Bacteria
	19%

	PCBs in Fish Tissue
	6%
	Dissolved Oxygen
	4%
	Impaired Benthics
	2%

	Temperature
	3%
	pH
	1%
	pH
	2%



Table 4.3-3 Suspected sources of designated use impairment in the Potomac-Shenandoah River basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters may have multiple sources of pollution.)

	Rivers
	Lakes
	Estuaries

	Wildlife other than Waterfowl
	63%
	Source Unknown
	95%
	Sources Outside State Borders
	88%

	Non-Point Sources
	52%
	Atmospheric Deposition (Toxics)
	5%
	Agriculture
	88%

	Agriculture
	36%
	Combined Sewer Overflows
	5%
	Atmospheric Deposition (Nitrogen)
	88%

	Source Unknown
	27%
	Contaminated Sediments
	5%
	Industrial or Municipal Point Source Discharges
	88%

	Grazing in Riparian or Shoreline Zones
	19%
	Upstream Source
	5%
	Internal Nutrient Recycling
	88%

	Sewage Discharges in Unsewered Areas
	17%
	Natural Sources
	2%
	Loss of Riparian Habitat
	88%




James River Basin

The James River Basin occupies the central portion of Virginia and covers 10,265 square miles or approximately 24 percent of the commonwealth’s total land area.  It is Virginia’s largest river basin and is made up of the Upper, Middle, and Lower James River sub-basins as well as the Appomattox River sub-basin.

The James River basin is defined by both hydrologic and political boundaries.  The Potomac-Shenandoah River basin, the Rappahannock River basin and the York River basins bound the basin to the north.  The southern boundary is made up of the New River basin, the Roanoke River basin and the Chowan River basin.  Its headwaters originate along the Virginia/West Virginia state line.

The James River basin begins in the Alleghany Mountains and flows in a southeasterly direction to Hampton Roads where it enters the Chesapeake Bay.  The James is formed by the confluence of the Jackson and Cowpasture Rivers and flows 242 miles to the Fall Line at Richmond and another 106 miles to the Chesapeake Bay.

The topography of the James River basin varies throughout the four physiographic provinces that it spans.  The Valley and Ridge Province extends from the Appalachian Plateau in West Virginia to the Blue Ridge Province.  The Blue Ridge Province, a remnant of a former highland, differs from the Valley and Ridge Province.  It is a province of rugged terrain with steep slopes and narrow ridges in the north and broad moderate slopes in the south.  The Piedmont Province extends to the Fall Line and has scattered hills and small mountains, gradually turning into gently rolling slopes and lower elevation in the eastern portion of the province.  The Fall Zone separates the Coastal Plain Province from the Piedmont.  The Fall Zone is a three-mile stretch of river running through Richmond where the river descends 84 feet as it flows from the resistant rocks of the Piedmont to the softer sediments of the Coastal Plain.

Over 65 percent of the James River basin is forested, with 19 percent in cropland and pasture.  Approximately 12 percent is considered urban.  The 2010 population for the James River basin was approximately 2,892,000.  This population is concentrated in two metropolitan areas: Tidewater, with over one million people, and the Greater Richmond – Petersburg area with over 650,000.  Two smaller population centers are the Lynchburg and Charlottesville areas, each with over 100,000 people.   All or portions of the following 38 counties and 17 cities lie within the basin: counties – Albemarle, Alleghany, Amelia, Amherst, Appomattox, Augusta, Bath, Bedford, Botetourt, Buckingham, Campbell, Charles City,  Chesterfield, Craig, Cumberland, Dinwiddie, Fluvanna, Giles, Goochland, Greene, Hanover, Henrico, Highland, Isle of Wight, James City, Louisa, Montgomery, Nelson, New Kent, Nottoway, Orange, Powhatan, Prince Edward, Prince George, Roanoke, Rockbridge, Surry, and York;  cities – Buena Vista, Charlottesville, Chesapeake, Colonial Heights, Covington, Hampton, Hopewell, Lexington, Lynchburg, Newport News,  Norfolk, Petersburg, Portsmouth, Richmond, Suffolk, Williamsburg, and Virginia Beach.

Average annual precipitation is 42.5 inches.  Average annual snowfall amount ranges from over 30 inches in the mountains to less than 10 inches along the coast.

Major tributaries to the James River are Jackson River, Cowpasture River, Craig Creek, Maury River, Tye River, Rockfish River, Slate River, Rivanna River, Willis River, Appomattox River, Chickahominy River, Pagan River, Nansemond River, and the Elizabeth River.

The James River Basin is divided into eight USGS hydrologic units as follows:  HUC 02080201 –Upper James, HUC 02080202 – Maury, HUC 02080203 – Upper Middle James, HUC 02080204 – Rivanna, HUC 02080205 – Lower Middle James, HUC 02080206 – Lower James, HUC 02080207 – Appomattox, and HUC 02080208 – the Elizabeth.  The eight hydrologic units are further divided into 109 waterbodies or watersheds and 298 6th order sub-watersheds.  

Basin assessment information is presented in the following tables and figures.


Figure 4.3-4 Designated Use support summary for the James River basin. 

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 26,054 miles
Lakes - 18,542 acres
Estuaries - 265 sq. miles

a) Rivers Assessment (19,486 miles were not assessed)




b) Lakes Assessment (92 acres were not assessed)



c) Estuaries assessment




d) Assessment of Chesapeake Bay-specific designated uses (insufficient data exists to assess the Migratory fish spawning and nursery use)



Table 4.3-4 Significant causes of designated use impairment in the James River basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes
	Estuaries

	Bacteria
	78%
	Dissolved Oxygen
	65%
	PCBs in Fish Tissue
	94%

	Impaired Benthics
	21%
	Mercury in Fish Tissue
	31%
	Impaired Benthics
	64%

	Dissolved Oxygen
	9%
	Total Phosphorous
	24%
	Impaired Aquatic Plants
	60%

	PCBs in Fish Tissue
	8%
	pH
	7%
	Dissolved Oxygen
	23%

	pH
	7%
	Chlorophyll-a
	4%
	Bacteria
	13%

	Temperature
	3%
	PCBs in Fish Tissue
	4%
	Chlorophyll-a
	12%



Table 4.3-5 Suspected sources of designated use impairment in the James River Basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes
	Estuaries

	Non-Point Sources
	58%
	Source Unknown
	87%
	Source Unknown
	97%

	Wildlife other than Waterfowl
	42%
	Natural Sources
	21%
	Agriculture
	26%

	Agriculture
	23%
	Atmospheric Deposition (Toxics)
	14%
	Internal Nutrient Recycling
	26%

	Source Unknown
	23%
	Non-Point Sources
	11%
	Industrial or Municipal Point Source Discharges
	26%

	Livestock Grazing or Feeding Operations
	23%
	Dam or Impoundments
	8%
	Atmospheric Deposition (Nitrogen)
	26%

	Unspecified Domestic Waste
	23%
	Urbanized High Density Areas
	4%
	Loss of Riparian Habitat
	26%




Rappahannock River Basin

The Rappahannock River basin is located in the northeastern portion of Virginia and covers 2,712 square miles or approximately 6 percent of the commonwealth’s total area.

The Rappahannock River basin is bordered by the Potomac-Shenandoah basin to the north and the York River basin and Chesapeake/Atlantic Coastal basin to the south and east.  The headwaters lie in Fauquier and Rappahannock counties and flow in a southeasterly direction to its confluence with the Chesapeake Bay between Lancaster and Middlesex counties.  The Rappahannock River basin is 184 miles in length and varies in width from 20 to 50 miles.  The Rappahannock River basin’s major tributaries are the Hazel River, Thornton River, Mountain Run, Rapidan River, Robinson River, Cat Point Creek, and the Corrotoman River.

The topography of the Rappahannock River basin changes from steep slopes to flat land as it flows from the Blue Ridge Mountains to the Chesapeake Bay.  About 51 percent of the basin land is forested, while pasture and cropland make up another 36 percent.  Only about 6 percent of the land area is considered urban.

Most of the Rappahannock River basin lies in the eastern Piedmont and Coastal Plain areas of the commonwealth while its headwaters, located on the eastern slopes of the Blue Ridge, are considered to be in the northwestern Piedmont section.

The 2010 population of the Rappahannock River basin was approximately 483,770.  The basin is mostly rural in character, with Fredericksburg, Spotsylvania, and Stafford as the main population centers.  In recent years, the basin has seen increasing urban pressure from the influence of metropolitan Washington in the Fredericksburg and Fauquier areas of the basin.  All or portions of the following 17 counties and one city lie within the basin:  Albemarle, Caroline, Culpeper, Essex, Fauquier, Greene, King George, Lancaster, Madison, Middlesex, Northumberland, Orange, Rappahannock, Richmond, Spotsylvania, Stafford, and Westmoreland; City - Fredericksburg.

The Rappahannock River Basin is divided into two USGS hydrologic units as follows:  HUC 02080103 – Rapidan – Upper Rappahannock; and HUC 02080104 – Lower Rappahannock. The two hydrologic units are further divided into 26 waterbodies or watersheds and 74 6th order sub-watersheds.

Basin assessment information is presented in the following figures and tables.

Figure 4.3-5 Designated use support summary for the Rappahannock River basin. (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.)


				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 6,486 miles
Lakes - 949 acres
Estuaries - 155 sq. miles


a)  Rivers Assessment (5,256 miles were not assessed)


* 12 miles of the public water supply use were assessed as fully supporting

b) Lakes Assessment 




c) Estuaries assessment



d) Assessment of Chesapeake Bay-specific designated uses (insufficient data exists to assess the Migratory fish spawning and nursery use)




Table 4.3-6 Significant causes of designated use impairment in the Rappahannock River basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes
	Estuaries

	Bacteria
	83%
	Mercury in Fish Tissue
	100%
	Impaired Aquatic Plants
	86%

	Impaired Benthics
	13%
	--
	--
	PCBs in Fish Tissue
	83%

	pH
	10%
	--
	--
	Dissolved Oxygen
	81%

	Dissolved Oxygen
	8%
	--
	--
	Impaired Benthics
	80%

	Mirex
	7%
	--
	--
	Bacteria
	20%

	PCBs in Fish Tissue
	4%
	--
	--
	Chloride
	3%



Table 4.3-7 Suspected sources of designated use impairment in the Rappahannock River basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes
	Estuaries

	Livestock Grazing or Feeding Operations
	49%
	Source Unknown
	100%
	Agriculture
	100%

	Waterfowl
	49%
	Atmospheric Deposition (Toxics)
	26%
	Industrial or Municipal Point Source Discharges
	100%

	Wildlife other than Waterfowl
	49%
	--
	--
	Sources Outside State Borders
	100%

	Waste from Pets
	46%
	--
	--
	Internal Nutrient Recycling
	100%

	On-site Septic Treatment Systems
	31%
	--
	--
	Loss of Riparian Habitat
	100%

	Non-Point Sources
	30%
	--
	--
	Atmospheric Deposition (Nitrogen)
	100%




Roanoke River Basin

The Roanoke River basin covers 6,393 square miles or approximately 15 percent of the commonwealth’s total area.  In addition to the Roanoke itself, the basin also contains the Yadkin, Dan, Smith, Staunton, and Banister Rivers and numerous other sub-basins.

The Virginia portion of the Roanoke River basin is defined by both hydrologic and political boundaries.  The basin is bound by the James River basin on the north, to the east by the Chowan River basin, and to the west by the New River basin.  The southern boundary of the basin is the Virginia/North Carolina state line.

The topography of the Roanoke River basin ranges from steep slopes and valleys in the Valley and Ridge Province to gently sloping terrain east of the mountains in the Piedmont Province.

The Roanoke River basin headwaters begin in the mountainous terrain of eastern Montgomery County and flow in a southeasterly direction to the Virginia/North Carolina state line.  The Roanoke basin passes through three physiographic provinces- the Valley and Ridge Province to the northwest, and the Blue Ridge and Piedmont Provinces to the southeast. 

The Roanoke watershed is large enough to accommodate two major reservoirs, Smith Mountain and Leesville Lakes to the north and Kerr Reservoir and Lake Gaston located at the junction of the Roanoke River and the North Carolina state line.  These reservoirs range in size from the 33,300 acre Kerr Reservoir to the 2,600-acre Leesville Lake.  These impoundments are used for both recreation and hydroelectricity.  Major tributaries in the northern section of the basin are the Little Otter and Big Otter Rivers along with the Blackwater and Pigg Rivers.  Major tributaries in the southern portion include the Dan River, Smith River, and Banister River.  Over 62 percent of the Roanoke River Basin is forested, while nearly 25 percent is in cropland and pasture.   Approximately 10 percent is considered urban.

The 2010 population for the Roanoke River Basin was approximately 943,200.  All or portions of the following 17 counties and 4 cities lie within the basin:  counties – Appomattox, Bedford, Botetourt, Brunswick, Campbell, Carroll, Charlotte, Floyd, Franklin, Grayson, Halifax, Henry, Mecklenburg, Montgomery, Patrick, Pittsylvania, and Roanoke;  cities – Danville, Martinsville, Roanoke, and Salem. 

The Roanoke River basin is divided into seven USGS hydrologic units as follows:  HUC 03010101 – Upper Roanoke; HUC 03010102 – Middle Roanoke; HUC 03010103 – Upper Dan; HUC 03010104 – Lower Dan; HUC 03010105 – Banister; HUC 03010106 – Roanoke Rapids and HUC 03040101 – Upper Yadkin. The seven hydrologic units are further divided into 87 waterbodies or watersheds and 202 6th order sub-watersheds.

Basin assessment information is presented in the following figures and tables.


Figure 4.3-6 Designated use support summary for the Roanoke River basin.  (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.)

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 17,274 miles
Lakes - 66,785 acres
Estuaries - 0 sq. miles

a)  Rivers Assessment (14,544 miles were not assessed)


b) Lakes Assessment (1,369 acres were not assessed)



Table 4.3-8 Significant causes of designated use impairment in the Roanoke River basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes

	Bacteria
	91%
	PCBs in Fish Tissue
	93%

	Impaired Benthics
	25%
	Mercury in Fish Tissue
	71%

	Mercury in Fish Tissue
	11%
	Bacteria
	1%

	PCBs in Fish Tissue
	11%
	Dissolved Oxygen
	1%

	Temperature
	6%
	pH
	<1%

	Dissolved Oxygen
	2%
	Chlorophyll a
	<1%



Table 4.3-9 Suspected sources of designated use impairment in the Roanoke River basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes

	Wildlife other than Waterfowl
	87%
	Source Unknown
	99%

	Livestock Grazing or Feeding Operations
	83%
	Wildlife other than Waterfowl
	1%

	Unspecified Domestic Waste
	83%
	Unspecified Domestic Waste
	1%

	Waste from Pets
	50%
	Livestock Grazing or Feeding Operations
	1%

	On-Site Septic Treatment Systems
	34%
	On-site Septic Treatment Systems
	1%

	Source Unknown
	31%
	Natural Conditions
	<1%



Chowan River-Dismal Swamp Basin

The Chowan River and Dismal Swamp basin is located in the southeastern portion of Virginia and covers 4,220 square miles or approximately 10 percent of the commonwealth’s total area.

The basin extends eastward from Charlotte County to the Chesapeake Bay.  The Chowan River-Dismal Swamp basin in Virginia is defined by both hydrologic and political boundaries - the James River basin to the north, the Chesapeake/Atlantic and Small Coastal River basins to the east, the Roanoke River basin to the west and the Virginia/North Carolina State line to the south.  The basin is approximately 145 miles in length and varies from 10 to 50 miles in width.  The Chowan River-Dismal Swamp basin flows through the Piedmont and Coastal Plain Physiological Provinces.  The Chowan portion flows 130 miles from west to east, crossing both the Piedmont and Coastal Plain, while the Dismal Swamp lies entirely within the Coastal Plain.  The Piedmont portion is characterized by rolling hills, steeper slopes and somewhat more pronounced stream valleys.  The Coastal Plain, in contrast, is nearly flat with a descending series of terraces.

The Chowan River-Dismal Swamp basin is mostly rural with approximately 64 percent of its land covered by forest.  Cropland and pasture make up another 28 percent, while only about 6 percent is classified as urban.

The 2010 population for the Chowan River-Dismal Swamp basin was approximately 597,900.  All or portions of the following 13 counties and 6 cities lie within the basin:  counties – Brunswick, Charlotte, Dinwiddie, Greensville, Isle of Wight, Lunenburg, Mecklenburg, Nottoway, Prince Edward, Prince George, Southampton, Surry, and Sussex; Cities – Chesapeake, Emporia, Franklin, Petersburg, Suffolk, and Virginia Beach.

Major tributaries of the Chowan River are the Meherrin, the Nottoway and the Blackwater.  The Nottoway and the Blackwater join at the Virginia/North Carolina state line to form the Chowan River.  The Dismal Swamp portion is mostly flat with many swamp and marshland areas.

The Chowan River-Dismal Swamp basin is divided into five USGS hydrologic units as follows:  HUC 03010201 – Nottoway; HUC 03010202 – Blackwater; HUC 03010203 – Chowan; HUC 03010204 – Meherrin; and HUC 03010205 – Albemarle Sound.  The five hydrologic units are further divided into 42 waterbodies or watersheds and 127 6th order sub-watersheds.

Basin assessment information is presented in the following figures and tables.


Figure 4.3-7 Designated use support summary for the Chowan River-Dismal Swamp basin.  (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.)

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 10,931 miles
Lakes - 4,700 acres
Estuaries - 39 sq. miles


a)  Rivers Assessment (7,387 miles were not assessed)

*6 miles of the public water supply use were assessed as fully supporting

b) Lakes Assessment (275 acres were not assessed)




c) Estuaries assessment


*0.2 sq mile of the fish consumption use was assessed as fully supporting


Table 4.3-10 Significant causes of designated use impairment in the Chowan River-Dismal Swamp basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes
	Estuaries

	Mercury in Fish Tissue
	68%
	Mercury in Fish Tissue
	89%
	Bacteria
	100%

	Bacteria
	40%
	pH
	80%
	Dissolved Oxygen
	63%

	Dissolved Oxygen
	8%
	Dissolved Oxygen
	15%
	pH
	14%

	Impaired Benthics
	8%
	Total Phosphorus
	8%
	--
	--

	pH
	2%
	Chlorophyll a
	4%
	--
	--

	PCBs in Fish Tissue
	1%
	Bacteria
	1%
	--
	--



Table 4.3-11 Suspected sources of designated use impairment in the Chowan River-Dismal Swamp basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes
	Estuaries

	Source Unknown
	86%
	Source Unknown
	100%
	Source Unknown
	78%

	Atmospheric Deposition (Toxics)
	30%
	Natural Conditions
	80%
	Runoff from Forest/
Grassland/
Parkland
	36%

	Non-Point Sources
	20%
	Natural Sources
	10%
	Municipal Point Source Discharges
	34%

	Wildlife other than Waterfowl
	11%
	Agriculture
	4%
	Crop Production
	22%

	Municipal Point Source Discharges
	10%
	--
	--
	Livestock Grazing or Feeding Operations
	22%

	Agriculture
	7%
	--
	--
	Natural Conditions
	22%




Tennessee-Big Sandy River Basin

The segment of the Tennessee and Big Sandy River basin which lies in Virginia is made up of the Holston, Clinch-Powell, and Big Sandy River sub-basins. These sub-basins are located in the extreme southwest portion of Virginia and cover 4,132 square miles or approximately 10 percent of the commonwealth’s total land area.

The Virginia portion of the Tennessee-Big Sandy River basin is defined by both hydrologic and political boundaries.  The West Virginia state line lies to the north, Kentucky to the west, and Tennessee to the south.  The New River basin makes up the eastern boundary.

While numerous southwestern Virginia streams feed the Tennessee and Big Sandy Rivers, neither river forms within the commonwealth itself.  The Big Sandy sub-basin contains the Levisa and Tug Forks that flows northward into Kentucky forming the Big Sandy River. The southwestward flowing Holston, Clinch, and Powell tributaries form the Tennessee River in Tennessee.  Both of the major river sub-basins eventually empty into the Gulf of Mexico via the Ohio and Mississippi Rivers.

The Tennessee-Big Sandy River basin spans three physiographic provinces:  Appalachian Plateau, Valley and Ridge, and the Blue Ridge.  The Big Sandy portion of the basin lies within the Appalachian Plateau.  This province is characterized as rugged, with mountainous terrain and steep valleys.  Parallel valleys and ridges running in a northeast to southwest direction characterize the Tennessee portion, lying in the Valley and Ridge Province.  A small portion of the basin, located in the Blue Ridge Province, is more like a plateau with no single, prominent ridge that characterizes the province to the southeast.

Within Virginia, approximately 48 percent of the Tennessee River basin is forested, while cropland and pasture make up another 39.7 percent. The Big Sandy portion of the basin is approximately 86 percent forest, with only about 5 percent in cropland and pasture.  Urban areas make up only a small percentage of the total land area.  

The 2010 population for the Tennessee-Big Sandy River Basin was approximately 458,700.   All or parts of the following jurisdictions lie within the basin: counties – Bland, Buchanan, Dickenson, Grayson, Lee, Russell, Scott, Smyth, Tazewell, Washington, Wise, and Wythe; Cities – Bristol and Norton.

The Tennessee-Big Sandy River basin is divided into six USGS hydrologic units as follows:  HUC 05070201 – Tug Fork; HUC 05070202 – Upper Levisa; HUC 06010101 – North Fork Holston; HUC 06010102 - South and Middle Fork Holston; HUC 06010205 – Upper Clinch; and HUC 06010206 – Powell River.  The six hydrologic units are further divided into 56 waterbodies or watersheds and 135 6th order sub-watersheds.

Basin assessment information is presented in the following figures and tables.


Figure 4.3-8 Designated use support summary for the Tennessee-Big Sandy River basin. (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.)

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 10,664 miles
Lakes - 3,857 acres
Estuaries - 0 sq. miles

a) Rivers Assessment (8,282 miles were not assessed)



b) Lakes Assessment 



Table 4.3-12 Significant causes of designated use impairment in the Tennessee-Big Sandy River basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes

	Bacteria
	72%
	Mercury in Fish Tissue
	89%

	Impaired Benthics
	32%
	PCBs in Fish Tissue
	46%

	PCBs in Fish Tissue
	16%
	Temperature
	11%

	Sedimentation/
Siltation
	7%
	pH
	3%

	Mercury in Fish Tissue
	5%
	--
	--

	Temperature
	4%
	--
	--



Table 4.3-13 Suspected sources of designated use impairment in the Tennessee-Big Sandy River basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes

	Unrestricted Cattle Access
	43%
	Source Unknown
	49%

	Rural Residential Areas
	42%
	Atmospheric Deposition (Toxics)
	42%

	Source Unknown
	24%
	Natural Conditions
	14%

	Sewage Discharges in Unsewered Areas
	17%
	--
	--

	Coal Mining
	15%
	--
	--

	Surface Mining
	10%
	--
	--




Chesapeake Bay/Atlantic Ocean and Small Coastal Basins

	The Chesapeake Bay/Atlantic Ocean and small coastal basins are located in the eastern part of Virginia and covers 3,592 square miles or approximately 8 percent of the commonwealth’s total land area.  The combined basins encompass the small bays, river inlets, islands and shoreline immediately surrounding the Chesapeake Bay and the southern portion of the Delmarva Peninsula.  These basins also include the Chesapeake Bay itself.

The Chesapeake Bay/Atlantic Ocean and small coastal basins are defined by both hydrologic and political boundaries.  The Potomac River, the Rappahannock River, the York River, the James River, and the Chowan River-Dismal Swamp basins border the small coastal basins to its west.  The Eastern Shore portion is bordered on the west by the Chesapeake Bay, on the north by Maryland, and on the east by the Atlantic Ocean.

The topography of the Chesapeake Bay/Atlantic Ocean and small coastal basins does not vary much.  The basins lie within the Coastal Plain Physiographic Province where elevations average no more than a few feet above sea level.  More significant elevation occurs along the central spine of the Eastern Shore portion, which forms a plateau about 45 feet above sea level.  Much of these basins consist of marshland.  About 30 percent of the Chesapeake Bay/Atlantic Ocean and small coastal basins are forested, while nearly 22 percent is in cropland and pasture.  Approximately 24 percent is considered urban.

The 2010 population for the Chesapeake Bay/Atlantic Ocean and small coastal basins was approximately 741,800.  All or portions of the following jurisdictions lie within these basins:  Counties – Accomack, Essex, Gloucester, King and Queen, Lancaster, Matthews, Middlesex, Northampton, Northumberland, and York; Cities – Hampton, Newport News, Norfolk, Poquoson, and Virginia Beach. 

Tributaries in the Chesapeake Bay/coastal basins drain into the Chesapeake Bay or the Atlantic Ocean.  Major tributaries flowing into the Chesapeake Bay from the western shore are the Great Wicomico River, Piankatank River, Fleets Bay, Mobjack Bay including the East, North, Ware, and Severn Rivers, Poquoson River, Back River and Lynnhaven River.  Tributaries in the Eastern Shore portion that drain into the Bay are Pocomoke River, Onancock, Pungoteague, Occohannock, and Nassawadox Creeks.  Machipongo River, Assawoman Creek, Parker Creek, Folly Creek, and Finney Creek drain east directly into the Atlantic Ocean.

The Chesapeake Bay/Atlantic Ocean and small coastal basins are divided into seven USGS hydrologic units as follows:  HUC 02060009 – Pocomoke; HUC 02060010 – Chincoteague; HUC 02080101 – Lower Chesapeake Bay; HUC 02080102 – Great Wicomico-Piankatank; HUC 02080108 – Lower Lynnhaven-Poquoson; HUC 02080109 – Western Lower Delmarva; and HUC 02080110 – Tangier.  The seven hydrologic units are further divided into 24 waterbodies or watersheds and 73 6th order sub-watersheds.

Basin assessment information is presented in the following figures and tables.


Figure 4.3-9 Designated use support summary for the Chesapeake Bay/Atlantic Ocean and small coastal basins.  (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.) 

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 1,880 miles
Lakes - 2,150 acres
Estuaries - 2,247 sq. miles

a) Rivers Assessment (1,709 miles were not assessed)

 


b) Lakes Assessment (956 acres were not assessed)



c) Estuaries assessment (398 square miles were not assessed)




d) Assessment of Chesapeake Bay-specific designated uses (insufficient data exists to assess the Migratory fish spawning and nursery use)



Table 4.3-14 Significant causes of designated use impairment in the Chesapeake Bay/Atlantic Ocean and small coastal basins, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes
	Estuaries

	Bacteria
	58%
	Dissolved Oxygen
	79%
	Impaired Aquatic Plants
	100%

	Impaired Benthics
	32%
	Chlorophyll a
	73%
	PCBs in Fish Tissue
	99%

	Mercury in Fish Tissue
	26%
	Total Phosphorus
	73%
	Dissolved Oxygen
	76%

	Dissolved Oxygen
	17%
	PCBs in Fish Tissue
	62%
	Impaired Benthics
	14%

	pH
	11%
	Mercury in Fish Tissue
	45%
	Bacteria
	2%

	Copper
	1%
	Copper
	22%
	Mercury in Fish Tissue
	<1%



Table 4.3-15 Suspected sources of designated use impairment in the Chesapeake Bay/Atlantic Ocean and small coastal basins, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes
	Estuaries

	Source Unknown
	81%
	Source Unknown
	100%
	Source Unknown
	100%

	Non-Point Sources
	29%
	Residential Districts
	40%
	Internal Nutrient Recycling
	100%

	Atmospheric Deposition (Toxics)
	26%
	Urbanized High Density Areas
	22%
	Loss of Riparian Habitat
	100%

	Natural Conditions
	4%
	--
	--
	Sources Outside State Borders
	100%

	Discharges from Municipal Separate Storm Sewer Systems (MS4)
	3%
	--
	--
	Atmospheric Deposition  (Nitrogen)
	100%

	Urbanized High Density Areas
	3%
	--
	--
	Industrial Point Source Discharges
	100%




York River Basin

	The York River basin lies in the central and eastern section of Virginia and covers 2,674 square miles or 6 percent of the commonwealth’s total area.  It is defined by hydrologic boundaries.  The basin is bound by the Rappahannock River basin to the north, the James River basin to the south and west and the Chesapeake Bay/Atlantic Ocean and small coastal basins to the east.

The headwaters of the York River begin in Orange County and flow in a southeasterly direction for approximately 220 miles to its mouth at the Chesapeake Bay.  The basin’s width varies from five miles at the mouth to 40 miles at its headwaters.

The basin is comprised of the York River and its two major tributaries, the Pamunkey and the Mattaponi Rivers.  The York River itself is only about 30 miles in length.  The Pamunkey River’s major tributaries are the North and South Anna Rivers and the Little River, while the major Mattaponi tributaries are the Matta, Po, and Ni Rivers.

Lying in the Piedmont and Coastal Plain physiographic provinces, the basin’s topography is characterized by slightly rolling hills at the headwaters or extreme western portion, to gently sloping hills and flat farmland near its mouth.  Tributaries in the central Piedmont exhibit moderate and near constant profiles.  Their flat slope largely characterizes streams in the Coastal Plain.  Approximately 65 percent of the land area is forest.  Farmland and pasture account for approximately 20 percent of the land area.  Approximately 10 percent of the river basin land area is urban.

The 2010 population for the York River basin was approximately 435,400.  The majority of the population is rural and is evenly distributed throughout the basin.  The only major city that falls within this basin is a portion of Williamsburg.  All or portions of the following thirteen counties lie within the basin:  Albemarle, Caroline, Fluvanna, Gloucester, Goochland, Hanover, James City, King and Queen, King William, Louisa, New Kent, Orange, Spotsylvania, and York.

The York River basin is divided into three USGS hydrologic units as follows: HUC 02080105 – Mattaponi; HUC 02080106 - Pamunkey and HUC 02080107 - York.  The three hydrologic units are further divided into 27 waterbodies or watersheds and 69 6th order sub-watersheds.

Basin assessment information is presented in the following figures and tables.


Figure 4.3-10 Designated use support summary for the York River basin.  (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”.)

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 6,702 miles
Lakes - 11,330 acres
Estuaries – 82 sq. miles

a) Rivers Assessment (5,797 miles were not assessed)



b) Lakes Assessment (436 acres were not assessed)




c) Estuaries assessment



d) Assessment of Chesapeake Bay-specific designated uses (insufficient data exists to assess the Migratory fish spawning and nursery use)




Table 4.3-16 Significant causes of designated use impairment in the York River basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes
	Estuaries

	Bacteria
	84%
	PCBs in Fish Tissue
	98%
	Dissolved Oxygen
	100%

	pH
	18%
	Mercury in Fish Tissue
	22%
	PCBs in Fish Tissue
	94%

	Impaired Benthics
	16%
	PCBs in Water Column
	13%
	Impaired Aquatic Plants
	79%

	PCBs in Fish Tissue
	9%
	PAHs
(Benzo(a)pyrene, Benzo[b,k]fluoranthene)
	1%
	Impaired Benthics
	72%

	Dissolved Oxygen
	8%
	Metals (Cadmium, Copper, Zinc)
	<1%
	Bacteria
	25%

	Mercury in Fish Tissue
	7%
	pH
	<1%
	Mercury in Fish Tissue
	22%



Table 4.3-17 Suspected sources of designated use impairment in the York River basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes
	Estuaries

	Grazing in Riparian or Shoreline Zones
	42%
	Source Unknown
	100%
	Industrial or Municipal Point Source Discharges
	100%

	Sewage Discharges in Unsewered Areas
	42%
	Inactive Abandoned Mine Lands
	<1%
	Sources Outside State Borders
	100%

	Waterfowl
	42%
	--
	--
	Agriculture
	100%

	Wildlife Other than Waterfowl
	42%
	--
	--
	Atmospheric Deposition (Nitrogen)
	100%

	Livestock Grazing or Feeding Operations
	42%
	--
	--
	Internal Nutrient Recycling
	100%

	Runoff from Forest/
Grassland/
Parkland
	42%
	--
	--
	Loss of Riparian Habitat
	100%




New River Basin

	The New River basin is located in southwest Virginia and covers 3,068 square miles or approximately 7 percent of the commonwealth’s total land area. The New River flows from its headwaters in Watauga County, North Carolina in a northeasterly direction to Radford, Virginia, and then in a northwesterly direction to Glen Lyn, where it exits into West Virginia. There it flows to the confluence of the Gauley River forming the Kanawha River, a tributary to the Ohio River.

The New River basin in Virginia is defined by both hydrologic and political boundaries. It is bordered by the James River basin and Roanoke River basin to the east, and the Tennessee and Big Sandy River basin to the west.  The southern boundary of the Virginia portion is the North Carolina state line and its northwest boundary is the West Virginia state line.

The New River basin runs 115 miles in length from Blowing Rock, North Carolina to Bluestone Dam near Hinton, West Virginia with a maximum basin width of 70 miles near Rural Retreat, Virginia.  The Virginia portion of the New River basin is 87 miles in length.

The topography of the New River basin is generally rugged; the upper reaches of its tributaries are extremely steep.  High mountains, narrow valleys and steep ravines characterize the basin. There are ten tributaries in the Upper New River basin each having more than 100 square miles in drainage area and many others with forty or more square miles.

The New River basin is the least densely populated of the commonwealth’s major river basins.  The higher elevations of the basin have steep slopes and are thickly forested, while the mount bases are mostly used for agriculture.  Approximately 59 percent of its land is forested.  Cropland and pasture make up another 35 percent, with approximately 3 percent considered urban.

The 2010 population for the New River basin was approximately 412,900. All or portions of the following jurisdictions lie within the basin:  Counties - Bland, Carroll, Craig, Floyd, Giles, Grayson, Montgomery, Pulaski, Smyth, Tazewell, Wythe; Cities - Galax and Radford.

The New River basin is divided into two USGS hydrologic units as follows:  HUC 05050001 – Upper New; and HUC 05050002 – Middle New.  The two hydrologic units are further divided into 38 waterbodies or watersheds and 90 6th order watersheds.

Basin assessment information is presented in the following figures and tables.


Figure 4.3-11 Designated use support summary for the New River basin.  (Note: Waters that have some data, but not enough to determine use support, are classified as having “Insufficient information”)

				Basin Size: All Sizes Rounded to Nearest Whole Number
Rivers - 7,747 miles
Lakes - 4,661 acres
Estuaries - 0 sq. miles

a)  Rivers Assessment (6,433 miles were not assessed)



b) Lakes Assessment (34 acres were not assessed)



Table 4.3-18 Significant causes of designated use impairment in the New River basin, by waterbody type, ranked by percentage of impaired water size.  (Note: Waters can have multiple pollutants.)

	Rivers
	Lakes

	Bacteria
	88%
	PCBs in Fish Tissue
	99%

	Temperature
	13%
	Dissolved Oxygen
	53%

	Impaired Benthics
	12%
	Bacteria
	1%

	PCBs in Fish Tissue
	11%
	--
	--

	Mercury in Fish Tissue
	3%
	--
	--

	Sedimentation/Siltation
	2%
	--
	--



Table 4.3-19 Suspected sources of designated use impairment in the New River basin, by water body type, ranked by percentage of impaired water size.  (Note: Waters can have multiple sources of pollution.)

	Rivers
	Lakes

	Livestock Grazing or Feeding Operations
	51%
	Source Unknown
	99%

	Source Unknown
	40%
	Natural Conditions
	53%

	Unrestricted Cattle Access
	31%
	Livestock Grazing or Feeding Operations
	1%

	Unspecified Domestic Waste
	30%
	On-site Septic Treatment Systems
	1%

	On-site Septic Treatment Systems
	29%
	Unspecified Domestic Waste
	1%

	Grazing in Riparian or Shoreline Zones
	27%
	Wildlife other than Waterfowl
	1%



Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	663.09	1934.36	137.16	162.11000000000001	1544.62	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	1853.29	1056.42	237.59	0	15.06	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	105.89	116.7	76.62	8.4700000000000006	7.81	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	1140.3599999999999	3240.19	0	242.34	1549.7	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	409.34	256.42	1530.25	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	0	0	0	0	
acres 


Supporting	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	13.191800000000001	7.1863999999999999	23.9465	0.65339999999999998	11.2644	Impaired	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	5.8910999999999998	52.128500000000003	8.9419000000000004	30.224399999999999	0	Insufficient information	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	0	0	0	7.0350999999999999	16.758600000000001	
square miles


Supporting	Open Water	Deep Water	Shallow Water	10.4811	8.5563000000000002	24.6327	Impaired	Open Water	Deep Water	Shallow Water	48.833799999999997	2.1471	34.682200000000002	Insufficient information	Open Water	Deep Water	Shallow Water	0	4.1300000000000003E-2	0	
square miles


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	1190.95	3587.91	2230.08	176.39	2279.92	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	2468.65	1107.18	267.88	0	7.92	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	207.72	511.35	149.79	1.38	281.75	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	18000.27	11590.11	10550.66	8704.86	17636.89	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	216.35	6764.2	2458.89	0	292.14	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	137.69	0	0	0	0	
acres 


Supporting	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Public Water Supply	Wildlife	206.51259999999999	29.001799999999999	105.04219999999999	8.1890999999999998	2.1766999999999999	73.406000000000006	Impaired	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Public Water Supply	Wildlife	31.447800000000001	236.13630000000001	7.5872000000000002	248.07810000000001	1.1818	0	Insufficient information	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Public Water Supply	Wildlife	6.6238999999999999	0	0	0	0	25.5092	
square miles


Supporting	Open Water	Deep Water	Shallow Water	199.5975	0	88.476299999999995	Impaired	Open Water	Deep Water	Shallow Water	65.540899999999993	2.4432999999999998	158.06450000000001	Insufficient information	Open Water	Deep Water	Shallow Water	0	0	0	
square miles


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply*	Wildlife	104.57	776.79	109.29	12.33	332.89	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply*	Wildlife	839.38	349.36	46.87	0	74.69	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply*	Wildlife	30.89	25.98	71.33	0	42.03	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	880.54	928.53	20.059999999999999	137.16999999999999	880.54	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	0	185.16	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	0	0	0	0	
acres 


Supporting	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	120.642	0	107.809	2.14	113.7503	Impaired	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	17.279599999999999	154.76259999999999	13.6242	128.93119999999999	5.1333000000000002	Insufficient information	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	0	7.2599999999999998E-2	0	3.9733999999999998	4.5286999999999997	
square miles


Supporting	Open Water	Deep Water	Deep Channel	Shallow Water	29.002600000000001	0	0	21.965800000000002	Impaired	Open Water	Deep Water	Deep Channel	Shallow Water	125.76	82.738600000000005	65.8797	132.79679999999999	Insufficient information	Open Water	Deep Water	Deep Channel	Shallow Water	0	0	0	0	
square miles


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	244.75	1766.58	145.88	752.33	1841.18	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	2116.1999999999998	748.16	312.06	78.510000000000005	15.27	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	256.81	539.58000000000004	132.91999999999999	152.97	472.42	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	61282.92	64563.19	3193.57	60023.75	63097.2	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	875.96	780.14	61000.83	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	76.75	0	0	76.75	76.75	
acres 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply*	Wildlife	510.77	1542.25	12.09	5.62	546.91	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply*	Wildlife	1231.67	477.35	2100.13	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply*	Wildlife	58.07	22.05	60.2	2.5499999999999998	25.96	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	4321.92	480.61	715.63	351.14	4354.1099999999997	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	32.19	3873.5	3708.6	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	50.7	0	0	0	
acres 


Supporting	Recreation	Aquatic Life	Fish Consumption*	Wildlife	36.892200000000003	38.956299999999999	0.19589999999999999	0	Impaired	Recreation	Aquatic Life	Fish Consumption*	Wildlife	0.15240000000000001	9.6699999999999994E-2	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption*	Wildlife	2.0084	0	2.5899999999999999E-2	33.564900000000002	
square miles


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	338.95	1417.35	24.72	0	146.84	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	1351.25	671.56	382.88	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	34.299999999999997	363.97	0	0	12.02	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	3342.33	3238.33	420.53	0	1292.81	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	524.53	3274.85	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	0	0	0	0	
acres 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	37.03	109.24	0	0	18.170000000000002	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	72.58	59.36	31.97	0	1.29	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	3.56	0	3.33	0	0	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	1124.6400000000001	0	0	0	866.96	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	1140.26	736.46	0	257.68	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	205.79	205.79	27.6	0	0	
acres 


Supporting	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	114.4509	174.55080000000001	1774.4033999999999	1.1339999999999999	1308.807	Impaired	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	16.436	1574.2995000000001	23.692	1566.623	0	Insufficient information	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	77.784899999999993	51.915700000000001	0	1.9400000000000001E-2	50.712499999999999	
square miles


Supporting	Open Water	Deep Water	Deep Channel	Shallow Water	391.40910000000002	0	196.8793	0	Impaired	Open Water	Deep Water	Deep Channel	Shallow Water	1182.1353999999999	499.93150000000003	0	1570.7058999999999	Insufficient information	Open Water	Deep Water	Deep Channel	Shallow Water	0	0	0	0	
square miles


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	158.51	607.54	70.77	0	347.38	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	582.79	277.77	82.49	0	5.52	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	12.95	14.29	92.6	0	32.1	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	10572.96	10658.23	716.32	0	10522.29	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	27.87	9805.01	0	27.87	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	0	0	0	0	
acres 


Supporting	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	55.046100000000003	1.4944	52.549700000000001	0	30.170100000000001	Impaired	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	15.8103	80.262200000000007	4.4408000000000003	75.327100000000002	0	Insufficient information	Recreation	Aquatic Life	Shellfishing	Fish Consumption	Wildlife	0.1157	0	0	0	23.101800000000001	
square miles


Supporting	Open Water	Deep Water	Shallow Water	1.4944	0	9.3123000000000005	Impaired	Open Water	Deep Water	Shallow Water	80.262200000000007	25.273800000000001	63.766500000000001	Insufficient information	Open Water	Deep Water	Shallow Water	0	0	0	
square miles


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	137.35	934.05	44.89	19.48	302.02999999999997	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	912.77	275.5	164.83	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	95.77	398.94	94.44	3.33	139.6	
stream miles 


Supporting	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	4566.45	2272.14	0	2451.4699999999998	4480.7	Impaired	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	60.44	2294.31	4304.5600000000004	0	0	Insufficient information	Recreation	Aquatic Life	Fish Consumption	Public Water Supply	Wildlife	0	0	0	0	0	
acres 


Final 2018
67
image2.png
o 25

AUGUSH

Projection: Lambert Conformal Conic NADS3

O N S— iles

s 10

VAV.BS1RINFS05A00

Y

VAV-BS1R NFS06A00.

15 20

SHENANDOAH

VAV BA0R_SSF03A14

VAV B45R/NFS02A00)

ROCKINGHAM

-

VAV-BI7R_SSF02B14

VAV-R35R_SSFO1A00

‘GREENE;

FREDERICK.

VAVBAOR_S5F01814

MADISON

LOUDOUN

FAUQUIER

RAPPAHANNOCK

A~ Shenandoah 3C AUs
Shenandoah River Basin
Shenandoah (mainstem)
North Fork Shenandoah
South Fork Shenandoah
Sources:
Virginia Department of Environmental Quality

Virginia Department of Conservation and Recreation
United States Geological Survey

#DEQ

clb; 2016 Apr 25





image3.jpeg




image1.png
o 25

AUGUSH

Projection: Lambert Conformal Conic NADS3

O N S— iles

s 10

VAV.BS1RINFS05A00

Y

VAV-BS1R NFS06A00.

15 20

SHENANDOAH

VAV BA0R_SSF03A14

VAV B45R/NFS02A00)

ROCKINGHAM

-

VAV-BI7R_SSF02B14

VAV-R35R_SSFO1A00

‘GREENE;

FREDERICK.

VAVBAOR_S5F01814

MADISON

LOUDOUN

FAUQUIER

RAPPAHANNOCK

A~ Shenandoah 3C AUs
Shenandoah River Basin
Shenandoah (mainstem)
North Fork Shenandoah
South Fork Shenandoah
Sources:
Virginia Department of Environmental Quality

Virginia Department of Conservation and Recreation
United States Geological Survey

#DEQ

clb; 2016 Apr 25





