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Topics for TodayTopics for Today

Description of report.Description of report.
Potomac Estuary water quality Potomac Estuary water quality 
improvements.improvements.
Public Health Considerations.
Local water quality case studies.Local water quality case studies.



Report DescriptionReport Description

Foundational report for formulating policy Foundational report for formulating policy 
recommendations.recommendations.
Three broad report parts:Three broad report parts:
–– Potomac Estuary water quality improvements;Potomac Estuary water quality improvements;
– Public Health Considerations;

Pathogens
Persistent toxic contaminants
Emerging contaminants

–– Local water quality case studies;Local water quality case studies;
SligoSligo CreekCreek
Occoquan WatershedOccoquan Watershed



Potomac Estuary water Potomac Estuary water 
quality and wastewater quality and wastewater 
treatment improvementstreatment improvements

Take home points for today:Take home points for today:
–– Water quality in the tidal fresh Potomac Estuary has Water quality in the tidal fresh Potomac Estuary has 

improved greatly over the past several decades.improved greatly over the past several decades.
–– These water quality improvements are the result of better These water quality improvements are the result of better 

wastewater treatment. wastewater treatment. 
–– As a result, key living resources have rebounded:As a result, key living resources have rebounded:

SAVSAV
FishFish
WildfowlWildfowl

–– Water quality in the lower (Water quality in the lower (mesohalinemesohaline) Potomac Estuary ) Potomac Estuary 
shows less signs of improvement.shows less signs of improvement.





A little historyA little history……

A little more than 100 years ago, infectious, waterA little more than 100 years ago, infectious, water--
related diseases (e.g., typhoid, cholera, etc.) were related diseases (e.g., typhoid, cholera, etc.) were 
a major cause of death in the Washington Region.a major cause of death in the Washington Region.
Improved water and wastewater treatment ended Improved water and wastewater treatment ended 
the disease threat, but:the disease threat, but:
–– The amount of raw and partially treated sewage entering The amount of raw and partially treated sewage entering 

the Potomac from Metropolitan Washington region in 1956 the Potomac from Metropolitan Washington region in 1956 
was double 1932 levels;was double 1932 levels;

–– Water quality problems included:Water quality problems included:
Dense mats of algae covering the water;Dense mats of algae covering the water;
Bacterial contamination;Bacterial contamination;
Low dissolved oxygen;Low dissolved oxygen;
Loss of submerged aquatic plants;Loss of submerged aquatic plants;
Declining waterfowl and fish abundanceDeclining waterfowl and fish abundance

President Lyndon Johnson to declared the Potomac President Lyndon Johnson to declared the Potomac 
a a ““national disgracenational disgrace”” in 1965.in 1965.



Dock at Mt. Vernon Dock at Mt. Vernon -- 19721972



“Pollution infinite in 
nauseous variety 
permeates the Potomac 
River” Dr. Robert Reyburn
to the Medical Society of 
this city 12/22/05 WP.

Skiers on Potomac Warned of Filth 
07/02/61 WP

Potomac Can't Escape Sewer Waste, Auld Says
01/24/64 WP

Potomac Cleanup 'Possible' At High Cost to Taxpayers
04/03/69 WP

Potomac Called Cleaner Now Than It Was in 'Teddy's' Day
11/07/69 WP

Can We Afford the Price of a Swimmable Potomac? 
06/16/77 WP

EPA Says D.C., Maryland Sewage Efforts a Failure 
01/21/83 WP

Noman Cole Is Convinced He Knows Why Blue-Green Algae 
Have Returned to River - Cole Sounds the Alarm as Algae 
Return  08/07/83 WP



Elodea Cove (River Mile 20)

September 8, 1983



(N. Jaworski 2007)



Potomac Sediment Loads
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(Note: data for these charts is from the Chesapeake Bay Model: 2007 Inputs_Outputs_022508 for SB 090308)



Potomac Nitrogen Loads
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Potomac Phosphorus Loads
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1983 - 2007 Chain Bridge Loadings
 Total Nitrogen (TN) - Pounds
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1983 - 2007 Chain Bridge Loadings 
Total Phosphorus (TP) - Pounds
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1983 - 2007 Chain Bridge Loadings 
Total Suspended Solids (TSS) - Pounds
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(SOURCE:CHESAPEAKE BAY COMMISSION 2007)

Potomac WWTP 
Treatment History

1938 Blue Plains opens as 130 mgd primary treatment plant

1957-8 First Potomac Enforcement Conference sets goal of 
secondary treatment for Potomac wastewater plants.

1969 Second Potomac Enforcement Conference; strict effluent 
limits for Potomac wastewater plants (TP ~ 0.4 mg/L)

Late 1980s – BNR program starts.  TN goal 8 mg/L (55% 
reduction); TP at 0.18 mg/L (96% reduction)

Today – TN ~ 5 mg/L (~ 70% reduction); TP at 0.18 mg/L (96% 
reduction)

Future – TN ~ 3 mg/L (~ 83% reduction); TP at 0.18 mg/L (96% 
reduction)

1980 – All local wastewater treatment plants achieve secondary 
treatment.



Annual Total Phosphorus Loads From COG Region WWTPs
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Annual Total Nitrogen Loads From COG Region WWTPs
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Underwater Grasses Underwater Grasses 
IncreaseIncrease

Bay grasses in Bay grasses in 
the upper the upper 
Potomac River Potomac River 
have increased have increased 
from essentially from essentially 
zero acres in zero acres in 
1982 to 6,517 1982 to 6,517 
acres in 2008.acres in 2008.
The upper The upper 
Potomac has Potomac has 
exceeded its exceeded its 
restoration goal restoration goal 
by 41 percent.by 41 percent.



Waterfowl Abundance Waterfowl Abundance 
and Diversity Increaseand Diversity Increase
As SAV returned, As SAV returned, 
waterfowl abundance waterfowl abundance 
and diversity also and diversity also 
increased. increased. 
29 of 35 species  29 of 35 species  
more than doubled.more than doubled.
17 of 35 species 17 of 35 species 
increased by greater increased by greater 
than a 10than a 10--fold fold 
measure. measure. 

(Rybicki and Landwehr, 2007).(Rybicki and Landwehr, 2007).



Bass and other fish Bass and other fish 
increase.increase.

Largemouth bass Largemouth bass 
began returning to the began returning to the 
Potomac near DC in Potomac near DC in 
the late 1970s. the late 1970s. 
In 1987, the In 1987, the 
BassmastersBassmasters held the held the 
Maryland Top 100 Maryland Top 100 
tournament on the tournament on the 
Potomac, marking the Potomac, marking the 
return of championship return of championship 
fishing to the Potomac fishing to the Potomac 
River.River.
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Public Health Considerations: Public Health Considerations: 
Pathogens, Toxics, and Pathogens, Toxics, and 
Emerging ContaminantsEmerging Contaminants



PathogensPathogens

Common waterborne pathogens include:Common waterborne pathogens include:
–– Cryptosporidium, Cryptosporidium, GiardiaGiardia, E. coli, , E. coli, ShigellaShigella, , norovirusnorovirus, and , and 

Hepatitis A.Hepatitis A.
Data from the Potomac River near Washington, DC indicated Data from the Potomac River near Washington, DC indicated 
that bacteria levels were higher than federal guidelines about that bacteria levels were higher than federal guidelines about 
one third of the time. one third of the time. 
More than half of the bacteria causing these violations come More than half of the bacteria causing these violations come 
from wildlife. from wildlife. 

SOURCE: Prof. Charles Hagedorn, Virginia Tech | 
The Washington Post - September 03, 2006



Toxic CompoundsToxic Compounds

Fish consumption advisoriesFish consumption advisories
–– PCBPCB
–– MercuryMercury
–– DDTDDT
–– ChlordaneChlordane
–– DieldrinDieldrin
–– DioxinDioxin

The most highly impacted The most highly impacted 
area of the Potomac area of the Potomac 
watershed is the Anacostia watershed is the Anacostia 
River, which has been River, which has been 
designated a designated a ““Region of Region of 
ConcernConcern”” by the by the 
Chesapeake Bay Program. Chesapeake Bay Program. 



Trace Organic Compounds Trace Organic Compounds 

Increasing publicity Increasing publicity 
regarding reports of regarding reports of 
organic compounds, organic compounds, 
pharmaceuticals, pharmaceuticals, 
personalpersonal--care and care and 
domesticdomestic--use products use products 
in the Potomac.in the Potomac.
Detection of Detection of 
compounds at compounds at 
remarkably low remarkably low 
concentrations concentrations –– at the at the 
part per billion and part per billion and 
part per trillion levels. part per trillion levels. 

(source: Vicki Blazer, USGS presentation at COG 

2008 Potomac Monitoring Forum)



Protecting Local WatershedsProtecting Local Watersheds

Local governments in the Metropolitan Local governments in the Metropolitan 
Washington region have some of the Washington region have some of the 
best programs in the Bay watershed best programs in the Bay watershed 
for addressing local watershed issues.for addressing local watershed issues.
SligoSligo Creek and the Occoquan Creek and the Occoquan 
Watershed are two representative Watershed are two representative 
examples.examples.



Upper Upper SligoSligo Creek Creek 
Restoration Case Study Restoration Case Study 



Occoquan Watershed Occoquan Watershed 
PolicyPolicy

Occoquan Reservoir is an Occoquan Reservoir is an 
irreplaceable drinking water irreplaceable drinking water 
source for the citizens of source for the citizens of 
Northern Virginia.Northern Virginia.
Policy for Waste Treatment Policy for Waste Treatment 
and Water Quality and Water Quality 
Management in the Management in the 
Occoquan Watershed Occoquan Watershed 
adopted in 1971 to address:adopted in 1971 to address:
–– Growing populationGrowing population
–– Increasing urban runoffIncreasing urban runoff
–– Increasing agricultureIncreasing agriculture

Discharge Limits::
–– COD (mg/l) COD (mg/l) -- 10.0 10.0 
–– Suspended solids (mg/l) Suspended solids (mg/l) --

1.0 1.0 
–– Nitrogen (mg/l) Nitrogen (mg/l) -- 1.0 (as 1.0 (as 

TKN) TKN) 
–– Phosphorus (mg/l) Phosphorus (mg/l) -- 0.1   0.1   

(i.e., the limit of (i.e., the limit of 
technology)technology)

–– MBAS (mg/l) MBAS (mg/l) -- 0.1 0.1 
–– Turbidity (NTU) Turbidity (NTU) -- 0.5 0.5 
–– ColiformColiform per 100 ml per 100 ml 

Sample Sample -- less than 2.0 less than 2.0 



Next stepsNext steps

Identify key water quality messages for CBPC & Identify key water quality messages for CBPC & 
COG Board COG Board 
Potomac Water Quality & Bay Program Update Potomac Water Quality & Bay Program Update 
Briefings:Briefings:
–– Chesapeake Bay and Water Resources Policy Committee:  Chesapeake Bay and Water Resources Policy Committee:  

Friday, May 15Friday, May 15thth

–– June 10June 10thth COG Board MeetingCOG Board Meeting
Complete draft report this summer.Complete draft report this summer.
Use Potomac report and data as a foundation for Use Potomac report and data as a foundation for 
policy recommendations regarding:policy recommendations regarding:
–– Bay TMDL & load allocationsBay TMDL & load allocations
–– WWTP & MS4 permit implicationsWWTP & MS4 permit implications
–– Bay monitoring program Bay monitoring program ““rebalancingrebalancing””
–– COGCOG’’ss proposed "Futures Forum" proposed "Futures Forum" 


