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National Estuarine Eutrophication Assessment

Figure 3.7. Factors influencing eutrophication on a national scale.

Figure 3.9. Overall eutrophic condition on a national scale.

| r
! = §
i 0 ¢
B 35 )
! - 535 5 & 0
3 2
= 40 .— g 30
H 230 a B .
u ] u s 18
= - 20 5] A 20 17 . E
m] ° m £1s 14
g 10 32 10
z
" = h N
s 0 g 5 0
B z Slight Moderate High » 0 /\’
in A Low Moderate Moderate Moderate High A :
o low high
] r'y f
CgEmAVES . )
: n
0 200 400 A » ° o)
0 200 400 N -:I_Kllome[ers 5 |
N Kilometers - m ] Viles &
mﬂﬂ”es Figure 3.10. Future outlook on eutrophic condition on a national scale. | th 1 4
| |
L Change in eutrophic since 1999
(@ muenc facors ¥ Response — Future Outlook
iF an extensive area. d since 1999
medium to extensive area. ©  No change in symptoms since 1999 assessment.

I Highly influenced: High susceptibility and moderate or
[ Moderately influenced: Moderate to high susceptibility
I Slightly influenced: Low to moderate susceptibility and
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Future outlook

W Large deterioration: Moderate to high susceptibility and expected increases in nutrient loads.

V' Small deterioration: Low susceptibility and expected future increases in nutrient loads.

O No change: Any susceptibility but no expected change in nutrient loads.

A small improvement: High to moderate susceptibility and expected future decrease in nutrient loads.
A Large improvement: Low susceptibility and expected future decreases in nutrient loads.

] Unknown: Insufficient data for analysis.
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Key Aspects of NEEA/ASSETS approach

The NEEA approach may be divided ® Tidal freshwater (<0.5 psu)

into three parts: ® Mixing zone (0.5-25 psu)
v'Division of estuaries into ® Seawater zone (>25 psu)
homogeneous areas

v Evaluation of data completeness Spatial and temporal quality

e \ of datasets (completeness)

\/Application of indices Confidence in results
(sampling and analytical
reliability)

State: Eutrophic Condition index (Chl, macroalgae, HABs, DO, SAV loss)
Pressure: Influencing Factors index (susceptibility + nutrient load)
esponse: Future Outlook index (susceptibility + future nutrient load)

*Guide for management, research, monitoring


Presenter
Presentation Notes
This shows key aspects of the ASSETS method approach that was used to develop the NEEA. Estuaries are divided into salinity zones, there is an evaluation of data completeness and reliability based on the spatial and temporal sampling as well as the confidence in sampling and analytical procedures. Then the three indices are applied with the State component being the most robust since the pressure or load estimates are difficult to make and the expected future conditions are based on expert knowledge. The important thing is that the results are designed to inform resource managers and to help make and apply appropriate management measures to remediate (where necessary) and to protect waterbodies from future degradation.


ASSETS Eutrophication Assessment Components
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Eutrophic symptoms

From: Bricker et al. In press. Coastal Bays in Context, in Shifting Sands

http://www.eutro.us http://www.eutro.org/register
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Presentation Notes
This is a view of the eutrophication process, eg on the top left panel you see atmospheric and point source and non-point runoff as sources of nutrients, the waterbody or state/condition of the waterbody as a result of the inputs and on the left side what the future holds; the top is worsening conditions and the bottom, is where we would like to see things progress to , is improved conditions.
The bottom panel shows from left to right the impact associated with increasing loads (indicated by the arrow at the bottom) with relatively small observable impacts at the left side where there are not HABs , small amounts of Chl , good DO level and seagrasses-- at the right the extreme is no DO, occurrence of HABs and high levels of Chl, seagrasses are lost to smothering by macroalga (i.e. Ulva and Enteramorpha spp.) and due to turbidity related reductions in water clarity.

http://www.eutro.us/
http://www.eutro.org/register

Pressure - State - Response:
Influencing Factors + Eutrophic Condition + Future Outlook = ASSETS
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Presentation Notes
This shows the basis for the three components, Pressure, State, Response. The pressure index is a combination by matrix, of the susceptibility which represents the natural processing capability of a system and is itself composed of dilution and flushing components  and nutrient input levels that represent land based and oceanic sources. Typically the land based sources are higher with notable exceptions that will be discussed in the next slides. The eutrophic condition index combines in a matrix, scores for primary symptoms (the ones that respond directly to nutrients; chlorophyll a and macroalgae) and secondary symptoms (DO, loss of seagrass and occurrence of HABS).  The future outlook, or what will happen in the future (i.e. 20 years) is indicated by the combination of susceptibility (same as for Influencing Factors) and the expected change in nutrient load in the future. The three are then combined , again by matrix, to provide a single rating for a waterbody (with the EC – Eutrophic Condition as the most robust of the 3 components and so colored differently than the other 2). The red circle around the Nutrient inputs is a reminder to say that the SPARROW model estimates were used in the 1999 assessment but unfortunately there was no SPARROW estimate for use in the 2007 report.


A few questions about nutrient load data - Answers from NEEA group

Roadblocks for a national network?
* Funding - monitoring is not sexy but there is no substitute

e Human vision i.e. new monitoring systems should leverage/link to existing
systems.

* Interagency collaboration — NOAA, EPA, USGS should work together, joint
funding.

* The political will to ensure that adequate water quality and load monitoring is
funded, conducted and reported.

Answers to other questions follow the ability to support

long-term monitoring



Data gaps?

Resolving human vs. natural loads of nutrients, also requires physics of the
system, temporal dynamics, and source fluxes

Uninterrupted high-resolution (sensor) timeseries that reveal temporal
variation to help determine system perturbations

Understanding of all sources, all pathways of delivery and delivery efficiency
needed to develop criteria and set cost effective management goals/plans
that can withstand scrutiny ,including regulatory mechanisms such as
trading programs.

Linkage of nutrient loading to biological impact so criteria and management
goals can be set (e.g. Is eelgrass the right indicator? The most sensitive
indicator? what load is truly protective of not only eelgrass, but ecosystem
integrity as a whole)

The role of multiple stressors on the selected endpoint, or the suite of
ecosystem services desired. Think climate change and how that affects
nutrient impacts.




What kind of data are need for better nutrient assessment in coastal
environments?

Sources and amounts, efficiencies of delivery, physics of the system, temporal
dynamics. This requires not only intensive monitoring, but good modeling of
hydrology, hydrodynamics, water chemistry, and biological effects.

What data quality is need?

Has to be appropriate and high quality but, not much problem meeting data
qguality objectives (DQO) with today's technologies, so there's much promise
and a lot of good things with ocean observing, and probes.

Data availability?

Accessibility is getting better with online data servers, but there are few
systems that have adequate chemical, physical and biological monitoring in a
multimedia source context (air-land-water).

There is no substitute for long-term monitoring



Additional comments:

Monitoring - tells us what a natural system looked like, used to develop
management goal end points and to negotiate management
compromises with a realistic look at recovery potential.

Management - should include consideration of environment, society,
and economics.

Indicator development — what is the ‘right’ indicator? The most sensitive
indicator? How to be truly protective of the indicator, (e.g. seagrass) and
ecosystem integrity as a whole.

Intensive monitoring required - also modeling (hydrology,
hydrodynamics, water chemistry, and biological effects) to evaluate the
role of multiple stressors on endpoints, or desired ecosystem services
E.g. climate change and how that affects nutrient impacts.

Single number criteria - worked well for toxic chemicals, is poor model
for nutrients.

|OOS can help - there are 11 national regional associations all have data
serving capacity. Investment in this system is efficient since the data will
be added to current capacity / capability, and once so, it is available
nationally.



@LNAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE
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National Hydrography Dataset (NHD)
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