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2015 Patuxent River Conference 
June 18, 2015 

 

Renee Karrh 
Maryland DNR 

 

Changes in water  

and habitat quality  

in the Patuxent River 



Objective of this talk 

 

• Summarize the water and habitat quality data collected 

in non-tidal and tidal long-term program and  

    shallow water monitoring program 

 



•Landuse and Loadings information 
 

•Current water and habitat quality conditions & trends 
Individual parameters: 
 

 

 Water Quality: Nutrients: Total N, Total P 
    Sediments 
 

Habitat Quality: Algal Levels (Chlorophyll a) 
               Water Clarity (Secchi Depth), 
                      Summer Bottom Diss. Oxygen (June-Sept) 

 
•Health of underwater grasses and  
Bottom-dwelling animals 

 
 

 

In this talk… 



Basin Summary reports on  
DNR’s Eyes on the Bay website   
www.eyesonthebay.net  

http://mddnr.chesapeakebay.net/eyesonthebay/tribsums.cfm 



2010 Landuse data 

16% 

increase in  

Suburban+Urban  

since 2000 > 10% 

13% 

14% 

11% 

12% 



2010 Landuse data 

Most of watershed 

already > 5% 

Impervious surfaces 



Nitrogen & Phosphorus 

Loadings per year 
2009 Loadings 
Phase 5.3 2009 Progress Run 8/25/2010  
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Nitrogen & Phosphorus 
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Phase 5.3 2009 Progress Run 8/25/2010  
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• Septic important to Nitrogen loads 

• Urban and Agriculture Sources 



ENR upgrades completion dates 
Nitrogen & Phosphorus 

WWTP Loadings per year 

Nitrogen (green)  

Flow (blue) 



Phosphorus (brown) 

Flow (blue) 

ENR upgrades completion dates 
Nitrogen & Phosphorus 

WWTP Loadings per year 
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Current Conditions and Trends 



Maps showing results 
 
Current conditions 2012-2014 
 
Trends 1999-2013 (nontidal)  
        or 1999-2014 (tidal) 

 

Current Conditions and Trends 

#S HIGH / VERY HIGH

#S VERY LOW / LOW

! No trend

") Maybe Degrading

#* DEGRADING

") Maybe Improving

#*

IMPROVING

Nontidal

Upper

Middle

Lower

Compared to thresholds

#S HIGH / VERY HIGH

#S VERY LOW / LOW

#S FAIL

#S MEET

! No trend

") Maybe Degrading

#* DEGRADING

") Maybe Improving

#*

IMPROVING

Just focus on the color:



#S HIGH / VERY HIGH

#S VERY LOW / LOW

! No trend

") Maybe Degrading

#* DEGRADING

") Maybe Improving

#*

IMPROVING

Nontidal 

Upper 

Middle 

Lower 

Compared to thresholds 

Water Quality 
Current N levels still too high 

 throughout the river 

 

Improving in lower non-tidal 

 upper and middle river  

 sections, degrading in upper 

 watershed 

Upper Middle Lower 

Non-tidal 



#S HIGH / VERY HIGH

#S VERY LOW / LOW

! No trend

") Maybe Degrading

#* DEGRADING

") Maybe Improving

#*

IMPROVING

Nontidal 

Upper 

Middle 

Lower 

Water Quality 

Compared to thresholds 

Current P levels still too high 

 in lower non-tidal and  

 upper and middle sections  

 of river 

 

Improving in non-tidal 

 and upper river 

Upper Middle Lower 

Non-tidal 



#S FAIL

#S MEET

! No trend

") Maybe Degrading

#* DEGRADING

") Maybe Improving

#*

IMPROVING

Nontidal 

Upper 

Middle 

Lower 

Compared to SAV Habitat Req 

Water Quality 
Current  Sediment levels still  

 too high in upper and middle 

 sections river 

 

Possibly improving in  

 upper river 

Upper Middle Lower 

Non-tidal 



Habitat Quality 
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#S FAIL

#S MEET

! No trend

") Maybe Degrading

#* DEGRADING

") Maybe Improving

#*

IMPROVING

Nontidal 

Upper 

Middle 

Lower 

Habitat Quality 

Compared to SAV Habitat Req Upper Middle Lower 

Main Bay 

Current  Algal levels are  

 too high in middle and lower 

 river 

 

Degrading in middle and lower 

 river and in Mainstem Bay 
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") Maybe Degrading

") Maybe Improving

#* IMPROVING

#*
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Nontidal 

Upper 

Middle 

Lower 

Habitat Quality 

Compared to SAV Habitat Req Upper Middle Lower 

Main Bay 

Current  water clarity is  

 too low in most of river 

 

Degrading in middle and lower 

 river and in Mainstem Bay 



#S FAIL

#S MEET

! No trend

") Maybe Degrading

") Maybe Improving

#* IMPROVING

#*

DEGRADING

Nontidal 

Upper 

Middle 

Lower 

Compared to CBP criteria 

Habitat Quality 
Current summer bottom  

 Dissolved oxygen is too low 

 in deeper portions of lower 

 river 

 

No consistent changes in 

 most of river 

Upper Middle Lower 

Main Bay 



Shallow water quality 

   2003-present    CBNERR/DNR 

 

# Station Type 

1 Upstream Western Branch 

TF1.2 

LT 

2 Waysons Corner TF1.3 LT 

3 Iron Pot Landing 

WXT0013 

CM 

4 Western Branch mouth 

WXT0001 

LT 

5 Jug Bay PXT0455 CM 

6 Jackson Landing TF1.4 LT 

7 PXT0435  WQM 

8 Mataponi Creek MTI0013 CM 

9 Nottingham TF1.5 LT 

10 XFD1283 WQM 



Shallow water quality  2003-present    CBNERR/DNR 

N P Sed 

Algal Clarity 

 Water Quality Habitat Quality 

Station N P Sed Algal Clarity 

Iron Pot 

Landing    
 ● 

 ●  ●  

Jug Bay 
   

 ●  
● 

 ● 
 

Mataponi 
   

 ●  
● 

 ● 
 

 



Summary- Nontidal 
• N & P levels have dropped dramatically since the 1980s in lower watershed  

              (WWTP  upgrades), but N Degraded in upper watershed 

 

• N & P levels still too high  

 

• Sediment levels – no trends 

  

Water Quality Habitat Quality 

  Station N P Sed Algal Clarity Sum BDO 

N
o

n
ti

d
al

 PXT0972 ●  ●                  

PXT0809 ●   ●                   

TF1.0 ●  ●                  

 



Summary- Upper River 
• N & P levels improved – but still too high to limit algal growth or to provide healthy  

                                       habitat for underwater grasses 

 

• Sediment levels may have improved – but still too high 

 

• Algal abundance –no trends but currently meet the SAV habitat requirements,  

                              lots of variability between years  

 

• Water clarity –no trends but too low for healthy SAV habitat 

 

• Summer Bottom dissolved oxygen levels currently good 

  

Water Quality Habitat Quality 

  Station N P Sed Algal Clarity Sum BDO 

U
p

p
er

 R
iv

er
 

TF1.2 ●  ●  ●  ●  
        

WXT0001 ●  ●  ●  ●   ●       

TF1.3 ●  ●  ●  ●   ●       

TF1.4 ●  ●  ●  ●   ●       

TF1.5 ●  ●  ●  ●   ●   ●   

 



Summary- Middle River 
• N & P levels improved at the upper station but still too high throughout section 

 

• Sediment levels too high at the two upstream stations 

 

• Algal densities degraded at the middle station, current levels too high  

 

• Water clarity degraded at the middle station and too low 

 

• Summer bottom dissolved oxygen levels marginal and often fell to unhealthy 

levels and at the lower station were dangerously low in many of the most recent 

years 

  

Water Quality Habitat Quality 

  Station N P Sed Algal Clarity Sum BDO 

M
id

d
le

 R
iv
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TF1.6 ●  ●  ●   ●   ●   ●   

TF1.7 ●  ●   ●  ●  ●  ●   

RET1.1 ●   ●   ●   ●   ●   ●   

 



Summary- Lower River 
• N levels too high  

• P & Sediment levels low enough for healthy underwater grasses habitat  

 

•  Algal abundance degraded in Lower River and in Mainbay at mouth of river, 

levels too high for healthy underwater grasses habitat  

 

• Water clarity degraded at the upstream and too low for healthy underwater grass 

habitat, meets habitat requirements in lower section   

• Since 1980s water clarity has dropped at all stations, same pattern in Mainbay 

 

• Summer bottom dissolved oxygen levels were dangerously low at the two 

upstream stations in most years.  Two downstream summer bottom dissolved 

levels were higher but still too low.  

• Summer bottom dissolved oxygen also degraded at the downstream station 

 

  

Water Quality Habitat Quality 

  Station N P Sed Algal Clarity Sum BDO 

Lo
w

er
 R

iv
er

 LE1.1 ●  ●  ●   ●  ●  ●   

LE1.2 ●   ●   ●  ●  ●   ●   

LE1.3 ●   ●   ●   ●  ●   ●   

LE1.4 ●   ●   ●   ●  ●   ●  

 



  

Water Quality Habitat Quality 

  Station N P Sed Algal Clarity Sum BDO 
N

o
n

ti
d

al
 PXT0972 ●  ●                  

PXT0809 ●   ●                   

TF1.0 ●  ●                  
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TF1.2 ●  ●  ●  ●  
        

WXT0001 ●  ●  ●  ●   ●       

TF1.3 ●  ●  ●  ●   ●       

TF1.4 ●  ●  ●  ●   ●       

TF1.5 ●  ●  ●  ●   ●   ●   
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TF1.6 ●  ●  ●   ●   ●   ●   

TF1.7 ●  ●   ●  ●  ●  ●   

RET1.1 ●   ●   ●   ●   ●   ●   

Lo
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 LE1.1 ●  ●  ●   ●  ●  ●   

LE1.2 ●   ●   ●  ●  ●   ●   

LE1.3 ●   ●   ●   ●  ●   ●   

LE1.4 ●   ●   ●   ●  ●   ●  

 

Summary 



Underwater grasses (SAV) 
 

SAV acres by Bay Program segment 1999-2012 

SAV coverage maps 2010*  used 2010 because of large decrease in 2012 
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Bottom-dwelling animals (Benthos) 
Benthic Index of Biotic Integrity 

For 1996-2012:   

Degraded /Severely degraded  57% 

 

For 2010-2012: 

Severely degraded/Degraded  65% 

 

Most of the severely degraded locations 

were within the deep channel of the lower 

river, where dissolved oxygen is almost 

always depleted (hypoxic or anoxic) during 

the summer months.   

 

Total Area with degraded conditions 

2010 was 56% 

2011 was 64% 

2012 was 76%.   



Questions? 


