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•Oysters (Kerstin) 

•Ecotone (Kerstin) 

•Marsh (Rikke & Charlie) 

•Hypoxia (John & Rikke) 

•Eucalyptus (Susie) 

Current research highlights Elkhorn Slough National Estuarine 

Research Reserve (ESNERR) Research 

 

 

 

 

 

 

 

 

Improving conservation and restoration 

through better understanding 

ESNERR Water Quality Monitoring 

Two programs 
 
Volunteer Long Term – Monthly at 24 sites throughout watershed since 1989 
NERR Continuous sampling  - 4 sites every 15 mins since 1995 

 Volunteer Program 
 Great spatial coverage (24 

stations) 

 Monthly sampling 

 Very long time series 
(since 1989) 

 Physical Parameters 
(Dissolved Oxygen, 
salinity, temperature, 
turbidity, pH) and 
nutrients 
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NM  Volunteer Program 
 Great spatial coverage (24 

stations) 

 Monthly sampling 

 Very long time series 
(since 1989) 

 Physical Parameters and 
nutrients 

 NERR Program 
 Great temporal coverage 

(every 15 min!) 

 4 stations physical params 
and nutrients monthly 

 Since 1995 

 

 
 Continuous monitoring reveals real variability 

 Long Term monitoring over spatial scale 
reveals holistic health of the estuary 

 Answer critical questions – does water quality 
improve after restoration? 
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EXAMPLE OF DAILY HYPERVENTILATION THAT 
OCCURS IN TIDALLY RESTRICTED SITES 

 Continuous monitoring reveals real variability 

 Long Term monitoring over spatial scale 
reveals holistic health of the estuary 

 Answer critical questions – does water quality 
improve after restoration? 

Canadian Water Quality Index (WQI) 

 Created by the Canadian Council of Ministers of the 
Environment in 2001 

 Widely used: peer-review journals, UN Global 
Drinking Water Index, SF Bay Institute, Ventura 
County, CCAMP (Magnitude and Exceedance 
Quotient) 

Parameter Threshold 

Ammonia 0.1 mg/L 

Ammonia (Unionized) 0.025 mg/L 

Algal Cover 20% 

Chlorophyll a 15 µg/L 

Nitrate as N 1.0 mg/L 

Orthophosphate as P 0.13 mg/L 

Turbidity 25 NTU 

Dissolved Oxygen 7 to 13 mg/L 

pH 7 to 8.5 
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1 Carneros Creek* 34 F

2 Blohm Porter Marsh* 43 F

3 Hudson Landing 51 D

4 Azevedo Pond, North* 74 C

5 Azevedo Pond, Central* 46 D

6 Azevedo Pond, South* 43 F

7 Kirby Park 67 C

8 Reserve North Marsh* 67 C

9 Strawberry Rd* 22 F

10 Whistlestop Lagoon* 73 C

11 South Marsh 80 B

12 Vierra 80 B

13 Skipper's Landing 72 C

14 Bennett Slough West* 66 C

15 Bennett Slough East* 50 D

16 Struve Pond* 43 F

17 Moss Landing Road, North 44 F

18 Moss Landing Road, South* 27 F

19 Moro Cojo Slough* 32 F

20 Potrero Road, North 34 F

21 Potrero Road, South* 30 F

22 Monterey Dunes Way* 36 F

23 Tembladero Slough* 21 F

24 Salinas River Bridge 37 F

Upper Elkhorn Slough

Lower Elkhorn Slough

Bennett Slough

Southern Estuary

* Site behind water control structure

Comparing Overall Index for Two Sites in the Estuary 
HLW at top of the estuary is improving water quality whereas PRN is 

generally decreasing in water quality in last 7 yrs 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

HLW PRN 

W
Q

 I
n

d
e

x
 S

co
re

 

WQ Index 2008-2014 for all parameters included 

2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014 

HLW 

PRN 

Comparing two sites Single Parameter Index 
PRN going from bad to worse where HLW generally improved over last 15 yrs 

1992  1994  1998  2002  2006  2010  2014 1992  1994  1998  2002  2006  2010  2014 

HLW PRN 

 Continuous monitoring reveals real variability 

 Long Term monitoring over spatial scale 
reveals holistic health of a site 

 Answer critical questions – does water quality 
improve after restoration? 

BEFORE RESTORATION 
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AFTER RESTORATION 

Gee  et al. 2010 

Restoring habitat decreases nutrient concentrations 

Restoration 
finalized 


