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Winter 2020 Report 

Tracking the Severn River’s Water Quality 

November 16, 2020 

 

SRA’s Water Quality Monitoring Program 

The Severn River Association (SRA) created its Water Quality Program in 2018 to track 

the conditions of the Severn River, a natural resource so many Maryland residents and 

communities enjoy for fishing, crabbing, swimming, and boating. Since 2019 the program has 

run weekly from May to November and tracks temperature, dissolved oxygen, pH, salinity, and 

clarity throughout the entire water column at stations across the watershed (figure 1). The 

program covers the 14-mile mainstem of the Severn, as well as 15 of the Severn’s creeks.  

Thanks to the help of 50 volunteers, in 2020 we expanded our program from 41 to 44 

stations, of which 14 stations were monitored biweekly and 27 weekly from May to November 

(figure 1). Stations are located from the lower river (Mill Creek, Whitehall Creek, Lake Ogleton, 

and Back Creek) up the main stem of the river, and finally up in Round Bay and the Severn’s 

headwaters, covering an estimate of 3,650 acres. 

We logged a total of 800 volunteer hours to collect widespread and consistent data on the 

health of the Severn River. With the weather cooling off we wrapped up our program in 

November and now look forward to sharing data collected in 2020! 

 

 
Figure 1. Locations of the Severn River Association’s 2020 Water Quality Monitoring Stations. 
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Severn River’s Dead Zone Expanded 

 A main concern in the Severn River is tracking the growing dead zone. A dead zone is 

defined as any area in the water column where 

dissolved oxygen levels are reduced, specifically any 

levels of 2.0 mg/L or lower ((National Oceanic and 

Atmospheric Administration, n.d.). These “hypoxic” 

zones are referred to as dead zones because most river 

life, including fish, shellfish, and crabs, cannot survive 

or if they are able to move, leave the area creating a 

“biological desert” (National Oceanic and Atmospheric 

Administration, 2019). Most river life             

require dissolved oxygen of 5.0 mg/L or higher,                 

so it is important to track these conditions to ensure our 

river is healthy and thriving for the life it supports.  

Dead Zones can occur naturally when algae decompose, a process that takes up oxygen 

from the water. However, these conditions are exacerbated and prolonged by human activity. 

Eutrophication or excess nutrient pollution, primarily nitrogen and phosphorus, entering our 

water from stormwater and wastewater runoff promote large scale algal blooms (Virginia 

Institute of Marine Science). When bacteria decompose these large blooms, dissolved oxygen 

can be decimated more frequently to 

dead zone levels or even anoxic 

levels of 0 to 0.2 mg/L (National 

Oceanic and Atmospheric 

Administration, n.d.). 

In 2019, SRA tracked dead 

zone conditions throughout the 

Severn River. As of August 21, 

2019, the Severn River dead zone 

expanded from the monitoring 

station at The Narrows, also known 

as Arden of the Severn, all the way 

down to Chase and Clements Creeks 

(see green outlined area in figure 3). 

This area was estimated to be about 

5.19 square miles. 

In 2020, the dead zone grew 

to be an area of about 5.71 square miles, outlined in red in figure 3. This estimation was 

calculated by outlining the surrounding areas of every monitoring station that experienced dead 

Figure 2. Dissolved oxygen requirements of 

Chesapeake Bay organisms (EPA, 2010). 
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zone conditions on the bottom any time during monitoring in 2020 (figure 3). This is likely an 

underestimation because we do not currently monitor the entire Severn River. 

Not only is the dead zone in the Severn 

River large in area, but it is also large in volume, 

especially in the deepest parts of the river. For 

example, at our Epping Forest and Round Bay 

South monitoring stations, where water depths 

frequently reach 8-9 meters, the dead zone can 

be up to 4 meters tall in the summer.  

For example, in mid-July, dissolved 

oxygen at Epping Forest from 6.0 to 9.0 meters, 

was below the dead zone level of 2.0 mg/L 

(figure 4). Consequently, no living creatures 

would be found at these depths. Instead, life 

would be forced into the top 5 meters of 

water where oxygen levels ranged from  

2.71-5.45 mg/L, a phenomenon known as 

hypoxic squeezing. 

Similarly, hypoxic squeezing was also 

observed the same week at Round Bay South. 

Here the dead zone was 4 meters tall with 

abysmally low dissolved oxygen readings 

ranging from 0.01-0.17 mg/L (figure 5). The 

upper 3 meters of water however had higher 

levels ranging from 3.49-8.38 mg/L (figure 

5).  

 

The Worst of the Worst: Water Quality at Indian Landing Station 

 For the majority of the Severn River, dead zone conditions exist in the summer when rain 

events are frequent, contributing to higher inputs of stormwater runoff and therefore 

eutrophication. Additionally, when water is in contact with the atmosphere and can be well 

mixed by surface winds, it is more oxygenated.  For this reason, dead zones typically occur in 

deeper water, with shallow and surface water typically displaying higher levels of oxygen. This 

is not the case at Indian Landing, our water quality monitoring station along the shores of the 

Pointfield Landing, Ben Oaks and Indian Landing communities. In 2020 we observed dead zones 

throughout the entire monitoring season, and often through most of the water column even 

though the depth only ranged 1-2 meters deep. 

Figure 6 displays the prevalence of dead zone conditions at Indian Landing station. The 

lighter bars represent the dissolved oxygen in surface water, with the darker bars representing 

dissolved oxygen at deeper depths. The red X symbols indicate days during the 2020 monitoring 
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season that dead zone conditions were recorded anywhere in the water column. Of the total 23 

days monitored in 2020, dead zone conditions were recorded on 15 days (figure 6). The dead 

zone existed throughout the majority of the water column on those days, and sometimes even 

extended throughout the entire water column (8/6, 9/16, 10/27). It is also evident that dead zone 

did not just occur in summer, as dead zone conditions occurred most frequently from July to 

October. 

 

 
Figure 6. Dissolved oxygen for entire water column at Indian Landing in 2020. 

 

Excess nutrients from stormwater runoff due to the 

widespread impervious surfaces from Severna Park, and along 

the Severn Run watershed to Ft. Meade, is the likely cause of 

such consistently poor dissolved oxygen readings at Indian 

Landing station. We visually saw first-hand the impact of this 

increased runoff as we observed a mahogany tide bloom in 

early fall. A tell-tale sign of the microscopic algae, Prorocentrum 

minimum, that causes the mahogany tide, is water that is a rusty-red 

color (seen in the image to the right). On multiple days in 

September we witnessed this color and very low clarity readings at 

Indian Landing. These algal blooms decrease clarity, and thus light 

reaching SAV, and can contribute to dead zones and fish kills when 

blooms die and decay (Maryland Department of Natural Resources).

                                  Figure 7. Mahogany tide at  

           Indian Landing in early fall 2020. 
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Good Conditions for Oysters in 2020 

Now finally we can report on some 

good news for the Severn River! An 

overwhelming consistency observed this year 

was good conditions all around for our 4 

oyster restoration reefs, Traces Hollow, 

Peach Orchard, Manresa, and Weems Upper 

(figure 8). Partnering with the Oyster 

Recovery Partnership (ORP), Marylanders 

Grow Oysters (MGO), and the Maryland 

Department of Natural Resources (DNR), 

SRA has been restoring historic oyster bars 

that once thrived naturally in 1911. Annually 

since 2009, MGO volunteer raised oyster 

spat on shell has been planted at the Traces 

Hollow site. In 2018, SRA and ORP launched 

Operation-Build-A-Reef and planted 47 

million baby oysters at Peach Orchard, Manresa, and Weems Upper. Routine monitoring of these 

reefs is essential in recognizing threats to restoration success, particularly threats from low-

oxygen of low-salinity on the bottom where oysters live. 

The oyster reefs were not impacted by the widespread dead zone throughout the 

monitoring season like much of the Severn River (figure 3). Oxygen levels less than 2 mg/L, that 

would suffocate immobile oysters on the bottom on the river, only occurred on one day (6/4) at 

Peach Orchard and Manresa. Apart from this one exception, dissolved oxygen levels ranged 

from tolerable in summer to thriving in fall (figure 9). Additionally, salinity levels were optimal 

for the majority of the season with levels 8-15 ppt from July to November (figure 10). 

 

 

Figure 8. Locations of SRA monitored oyster 

restoration sites. 

Figure 9. Bottom dissolved oxygen conditions at oyster restoration sites in 2020 
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Routine monitoring on the rest of the Severn River also allows us to recognize potential 

future oyster restoration sites. Our water quality monitoring station at Eaglenest Point, located 

along the shore of the Round Bay community in the upper river (figure 8). It has been a strong 

contender due to its consistent good conditions for oysters throughout 2019. There was no 

exception in 2020 where we saw optimal conditions for most of the year. Dead zone conditions 

occurred 3 times through the summer (see weeks 9, 11, and 13 in figure 11) but for all other 

weeks, is comparable to bottom dissolved oxygen conditions at Traces Hollow, where oyster 

restoration has been successful. Much like Traces Hollow, bottom dissolved oxygen at Eaglenest 

Point starts very high in May and June, drops to tolerable ranges throughout the summer, then 

rises above 5.0 mg/L in the fall (figure 11).  

 

 
 

 Figure 11. Comparison of Traces Hollow and Eaglenest Point 2020 weekly bottom 

dissolved oxygen. 

 

 

 

Figure 10. Bottom salinity conditions at oyster restoration sites in 2020. 
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Additionally, bottom salinity at Eaglenest Point is consistently similar with bottom 

salinity at Traces Hollow. At both sites in May and June salinity is below the minimum 

acceptable level of 8.00 ppt. Salinity rebounds a week earlier at Eaglenest Point, but then falls 

below the minimum level once more at week 7. Bottom salinity then remains in the optimum 

range for both sites into November, though salinity is consistently slightly lower at Eaglenest 

Point from week 8 to week 23 (figure 12). Nonetheless, dissolved oxygen and salinity conditions 

are comparable to those at Traces Hollow, and Eaglenest Point remains a potential future oyster 

restoration site. 

 

 
Figure 12. Comparison of Traces Hollow and Eaglenest Point 2020 weekly bottom salinity. 

 

The Homogeneous Hypothesis 

 We wrapped up our water quality monitoring season in the first week of  November and 

are pleased to announce optimum levels of dissolved oxygen and salinity, as well as some of the 

highest clarity readings of the year, at all monitoring stations. We asked ourselves, why do 

conditions on the Severn River, regardless of location, tend to become good in cooler months? 

Additionally, we saw less of a change in dissolved oxygen throughout the water column and 

wondered, why does dissolved oxygen homogenize? After brainstorming and analyzing the data 

we came up with the Homogeneous Hypothesis. 

 First, colder temperature water holds more oxygen and is limiting for surface algal 

blooms (United States Geological Survey, n.d.). Water temperature across the Severn River 

peaked in the summer months typically ranging from 25-30ºC. Temperature began to steadily 

decrease in September and October reaching 18-20ºC. We then saw a more drastic drop to 14ºC 

in the first week of November at all stations and depths. Coinciding with this drop in temperature 

we observed very high clarity readings of 2 to sometimes over 3 meters, whereas weeks earlier 



 Founded In 1911  

 P.O. Box 146  

 Annapolis, Md 21404  

 

Severn River Association Winter 2020 Report, 8 
 

observing clarity readings just over 1 meter was the norm. For example, seen below in figure 13, 

clarity in Saltworks Creek tended to be 0.5-1.0 meters deep, which is typical for a creek. Then 

when the temperature drastically dropped to 14.6ºC, clarity shot up to 3.16 meters (figure 13). 

This great increase in clarity is likely explained by the drop in temperature as temperatures under 

60ºF, or about 16ºC, are not optimum for algae growth (Clifford, n.d.). With algae growth 

limited, there is less clouding in the water, lending to high clarity.  

 

 
Figure 13. Water Clarity and Surface Water Temperature Relationship – Saltworks Creek #2 Water Quality 

Monitoring Station 

 

To further understand the homogeneous hypothesis, we must also consider the different 

depths of the Severn River. In creeks, coves, and at the oyster reefs, depths tend to be shallower, 

around 2-4 meters deep whereas along the mainstem of the river, depths can reach 8 or 9 meters. 

As discussed earlier, deeper water during the summer typically holds less dissolved oxygens so 

why did we observe roughly the same dissolved oxygen content throughout the water column, 

regardless of depth, in November? The answer comes back to water temperature. Thermal 

stratification of deep water occurs where warmer water is less dense and sits on top of colder 

denser water creating layers in the water column. In the summer, heating of surface water further 

intensifies stratification, which prevents mixing of deeper water that may be low in oxygen with 

shallow water that may be well oxygenated from winds and currents. Thermal stratification 

subsides when there is less of a difference in 

temperature between water column depths.  

To the right in figure 14, the 

temperature difference between the surface 

water and bottom water is about 5ºC on July 15, 

at Round Bay South. Subsequently, temperature 

stratification occurs so that only the top 3 

meters of water are well oxygenated, and the 

bottom 4 meters are dead zone.  

Figure 14. Dissolved Oxygen, Temperature, and Depth Relationship at 

Round Bay South in July 
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In contrast, on November 4 at the same station, the temperature gradient subsides as the 

surface water and bottom water temperature 

barely differ (see roughly straight blue line on 

figure 15). Since water temperature through 

the water column is consistent the water is 

better mixed and oxygen is more consistent 

across depth, ranging from about 7.0 mg/L to 

9.0 mg/L (figure 15). 

As temperature continues to cool in the 

winter thermal stratification will continue to be 

absent, the Severn River will be well mixed, 

well oxygenated, and reach high clarity at all 

stations. For this reason, we can report that the 

Severn is safe going into the winter until 

Spring 2021 when we will begin monitoring again. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Dissolved Oxygen, Temperature, and Depth Relationship at 

Round Bay South in November 
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