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South Anna Report Card:
Changes Through Time

This report card summarizes water quality results based on data 
collected from January 2010 to December 2012 at the numbered 
stations on the map. Monitoring data was assessed against 
threshold values for each indicator at each site by determining the 
percentage of samples passing the thresholds over the period of 
interest. The grades for each site were then averaged together to 
determine an overall watershed score for each indicator. 

Ecological Health Indicators, which characterize the health of 
the system for aquatic life, scored relatively well, except for 
Total Phosphorus. Bacteria is used as a Human Health Indicator 
because this data evaluates how safe water is for swimming.   
Bacteria colonies were abundant, resulting in very low grades. Most 
of the South Anna River and its tributaries are currently impaired 
for bacteria, meaning that they do not meet the state standard for 
recreational uses such as swimming. 

The South Anna River is a main tributary of the 
Pamunkey River in central Virginia. The South Anna 
River begins near Gordonsville in southwestern 
Orange County and flows southeastwardly and 
eastwardly through Louisa and Hanover counties. It 
joins the North Anna River to form the Pamunkey River 
about 5 miles northeast of Ashland. The main branch 
of the South Anna River runs for approximately 95.6 
miles and its watershed covers 298,000 acres.

2010 95% A+ 96% A+ 90% A 40% C- 73% Moderately Poor
2011 97% A+ 98% A+ 86% A 33% D 51% Very Poor
2012 100% A+ 96% A+ 93% A 45% C 70% Moderately Poor

Year Ecological Health Indicators Human Health Indicator
DO pH TN TP Bacteria

Zion 
Crossroads

South Anna River in the winter.



While the South Anna 
watershed consists of 
mostly forests and farmland, 
development has been 
increasing over the past 
several years, especially 
in the upper portion of the 
watershed. As you can see 
in the map to the right, there 
has been some development 
in the past 10 years along 
the US 15 corridor just south 
of Historic Green Springs. 
With development usually 
comes an increase in 
impervious surfaces, which 
can contribute to an increase 
in stormwater runoff.  

Runoff from farmland 
can contribute to stream 
pollution if the farmer does 
not use practices such as 
cover crops, stream buffers, 
and nutrient management.  
Also, livestock in streams 
can contribute to bacteria 
pollution. 

Runoff Contributes to Water Pollution

Conceptual diagram of stormwater runoff impacts on watershed systems (Watershed Stresses) and ways to 
help reduce stormwater runoff (Watershed Solutions).  Symbols courtesy of the Integration and Application 
Network. (ian.umces.edu/symbols)

Watershed 
Stresses

Watershed 
Solutions

Stormwater runoff can carry 
pollutants such as excess 
nutrients (Total Nitrogen and Total 
Phosphorus), sediments, and 
bacteria, to streams. These pollutants 
degrade the water quality in the 
stream, sometimes to a point where 
fish and other aquatic life cannot 
survive (see “Watershed Stresses” 
in the diagram to the left). Luckily, 
benthic macroinvertebrates data 
collected at site 4 shows that aquatic 
life is not currently impaired. 

Property owners can install practices 
that help capture stormwater runoff, 
thus decreasing the amount of 
pollutants that reach the stream 
(see “Watershed Solutions” in the 
diagram to the left).  For example, 
a rain garden, which is a planted 
depression with permeable soils, 
allows stormwater runoff to soak into 
the garden, where it is filtered by 
the plants and soil. Forested buffers 
along streams also provide infiltration 
and filtering of stormwater runoff. 
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Aerial maps showing landuse changes from 2002 to 2009. 



Phosphorus Levels are Too High
Phosphorus occurs naturally in nearly all environments and is critical to the growth and health of plant species. Phosphorus is also 
introduced into the environment on your lawn, in your garden, or in agricultural production. When levels of phosphorus become too 
high, it can have detrimental effects on water quality and stream ecosystems. The primary sources of excess phosphorus are typically 
agricultural runoff, wastewater treatment plant discharges, urban and suburban runoff, and septic tank discharges. Phosphorus tends 
to attach to soil particles and, thus, moves into surface-water bodies from runoff. Elevated levels of phosphorus can occur due to 
increased erosion and runoff from construction activities and the impervious areas associated with urban and suburban development. 
Phosphorus also contributes to algae growth in a stream, resulting in oxygen depletion and reduced clarity from algae die-off. 

A look at Total Phosphorus (TP) in the upper portion of the watershed from 2006 to 2012 
shows that TP grades are consistently low, meaning that high TP levels are potentially 
contributing to in-stream degradation. It is worth noting that 2008 through 2010 have 
the worst grades at all sites except site #5, showing that there is some spatial variation 
with TP levels. There also seems to be a seasonal variation with TP increasing in the 
spring to summer months. This potentially could be attributed to an increase in fertilizer 
application and storm water runoff in these months. Additional research would need 
to be conducted to determine specific pollution sources. Also, continuous and more 
frequent monitoring would help increase the confidence level in this analysis and 
pinpoint issues seasonally and spatially. 
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Fully Supporting

Insufficient Information

Not Applicable

Not Assessed

Not Supporting

Bacteria Levels Indicate Potential 
Human Health Risks

Escherichia coli (E. coli) is a type of bacteria that occurs in 
the intestines and feces of warm blooded mammals. It is used 
as an indicator species to determine the level of fecal waste 
contamination which can also carry other bacteria, viruses and 
protozoans that can cause illnesses in humans. 
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The graph shows the percentage of time samples 
were below the swimming risk threshold.  Thus, 
the higher the percentage or “grade”, the better the 
water quality. The sites in the upper portion of the 
watershed tend to have higher bacteria counts than 
the lower portion.  Further analysis shows that when 
the samples exceeded the water quality standard (236 
colony forming units/100ml), there’d been a rain event 
just before or during the sampling events, suggesting 
that runoff is contributing to these elevated levels of 
bacteria.

1 30% D 40% C- 7% F 5% F 5% F 20% D- 27% D
2 47% C 33% D 7% F 25% D 40% C- 27% D- 20% D-
3 n/a n/a n/a 13% F 15% F n/a n/a
4 40% C- 47% C 20% D- 35% D+ 33% D 35% D+ 50% C
5 n/a n/a n/a 60% B- 60% B- 33% D 56% C+
6 45% C 28% D 37% D+ 17% F 48% C 30% D 34% D
7 40% C- 47% C 33% D 47% C 40% C- 30% D n/a

2011 2012Site 2006 2007 2008 2009 2010
Total Phosphorus Grades in the Upper Portion of the Watershed

Bar graph of Bacteria Grades by site. 
Note: If there is no bar, no data was collected at that site for the corresponding year.
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Upper South Anna monitoring stations.



How the Grades are Calculated

This report was funded by a grant from the Virginia Department of Environmental Quality to the Alliance for the Chesapeake Bay 
(Alliance). The Alliance coordinates RiverTrends, a regional volunteer water quality monitoring program, and helps citizen groups 
to develop small watershed report cards.  The South Anna Monitoring Project is a citizen water quality monitoring volunteer group 
that operates under a DEQ-approved QAPP to monitor water quality parameters at designated sites along the South Anna and its 
tributaries in Louisa County. The York and Small Coastal Basins Roundtable provided project coordination, funding, and document 
editing. 

Photo credits: 
Alliance for the Chesapeake Bay & 
South Anna Monitoring Project 
(unless otherwise noted)

Report card grades are based on data collected by the South 
Anna Monitoring Project and Virginia Department of Environmental 
Quality. South Anna Monitoring Project volunteers are trained 
according to procedures outlined in a DEQ approved Quality 
Assurance Project Plan (QAPP), which sets standards for data 
collection that assure the data are comparable to data collected by 
universities and government agencies. 

Grades were calculated using the Mid-Atlantic Tributary 
Assessment Coalition’s “Sampling and data analysis protocols 
for Mid-Atlantic non-tidal tributary indicators”.  Confidence level 
on these calculated grades is moderate due to some spatial and 
temporal limitations of the data. 

Publishing Date: 
December 2013

Help Protect Our Watershed
• Support sewage treatment plant and septic system upgrades.
• Businesses can use green practices that are protective of water quality. 
• Encourage county to consider Green Infrastructure planning.
• Farmers can continue to add Best Management Practices (BMPs): plant cover  
 crops and fence livestock out of streams. 
• Learn more about and support conservation easements. 
• Reduce fertilizer and pesticide use.  
• Leave or plant tree buffers along streams.
• If you have a septic system, have it inspected and pumped regularly.
• Watch (and smell) for sewage overflows and contact your city or county. 
• Install a rain barrel or rain garden and plant native species to encourage                     
  rainwater to soak into the ground. 
• Discourage the feeding of geese and other waterfowl. 
• Pick up your pet’s waste to keep your neighborhood clean.
• Volunteer with community watershed organizations such as the South Anna  
  Monitoring Project and help monitor your local streams.

South Anna Monitoring Project volunteers assess benthic 
macroinvertebrates.  

Cover crops on farmland help reduce runoff. 
Photo provided by NRCS Soil Health.


