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Survey of Estuaries
Ratings used in the NEAA Update

Causes detrimental Impact
on any natural resources.

Episodic, pertodic, or persistent

Symptom Parameters Expression
Low \ \ High
Spatial coverage: Frequency:  Low symptom expression: Moderate symptom expression: High symptom expression:
Chlorophyll a High >S0% Episodic Conc.  Cowerage  Frequenty (Conc Coverage  Frequency Conc. Coveroge  Frequency
(phytoplankton) Moderate  25-50%  Perlodic low any any medium  high episodic  medium  high pertodic
Low 10-25% persistent  medium mod. - v. low episodic medium moderate  periodic  high mod. - high pertodic
verylow  0-10% high low-v. low episodic high low-v.low periodic  high high episodic
Typk.;l high concentration Concentration: high moderate  episodic
(pg L") Inan annual cydle High >20pg L
determined as the 90 medium  5-20pgL?
percentile value. Low 0-SpglL”
Frequency of problem:
episodic (occastonal/random) No macroalgal bloom problems Eptsodic macroalgal bloom Pertodic or persistent macroalgal
Macroalgae * Pertodic (seasonal, annual, have been observed. problems have been observed. bloom problems have been
pradictable) observed.
Persistent (always/continuous)
Causes a detrimental iImpact
on any natural resource.
Spatial coverage: Frequency:  Low symptom expression: Moderate symptom expression: High symptom expression:
: High >50% Eptsodic Sote Coveroge Frequency State Coverage  Frequenty  smre  Cowerage
Dissolved oxygen Moderate  25-50% Periodic  anoxla mod.-low  epsodic anoxia  high epsodic  anoxia  moderate - high pﬂw
Low 10-25%  Persstent  anoxla  very low periodic  anoxia  bow pertodic hypoxia high periodic
Typical low concentration Verylow  0-10% hypoxia low-v.low periodic hypoxla moderate pertodic
percentile value) In an Anoxia  omglL’ gess mm;t — episodic  stress high petodic
annual cyde. Hypoxda 0-2mgl’ s v periodic
Blol stress 2-Smg L’
Magnitude of change: The magnitude of SAV loss Is The magnitude of SAV loss Is The magnitude of SAV loss
Submerged High >50% low to very low. moderate. Is high.
aquatic vegetation Moderate  25-50%
Low 10-25%
A change In SAV spatial area verylow  0-10%
observed since 1990.
Duration: Blooms are either a) short in Blooms are either a) moderate in  Blooms are long in duration
Nuisance/toxic Persistent, seasonal, months, variable, duration (days) and periodicin  duration (days to weeks) and (weeks, months, seasonal)
blooms weeks, days, weeks to seasonal, frequency; or b) moderate in periodic in frequency; or b) long and periodic in fraquency.
4 weeks to months, or days to weeks  duration (days to weeks) and in duration (weeks to months)
Frequency: episodic in frequency. and episodic in frequency.

*For further technical documentation of the methods, refer to Bricker et . 1999 and Bricker ot al 2003.
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Figure 2.2. A description of the eutrophic symptoms included in this assessment.

Primary symptoms

Description

{% ¥\ Chiorophylla

@l (Phytoplankton)

l/ \I
[ (ﬁ | Macroalgal blooms

Secondary symptoms

A measure used to indicate the amount of microscopic algae
(phytoplankton) growing in a water body. High concentrations can lead
to lowdissolved axygen levels 25 a result of decomposition.

Large algae commonly referred to as “seaweed” Blooms can cause

losses of submerged aquatic vegetation by blocking sunlight.
Additionally, blooms may smother immobile shellfsh, corals, or other

habitat. The ursighdy nature of some blooms may impact tourism due
to the declining value of swimming, fishing, and boating,

Description

Dissolved
oxygen

Submerged
aquatic vegetation

ﬁ: .\. Nuisance/toxic
.. blooms

Low dissclved coygen is a eutrophic symptom because itoccursasa
resule of decomposing organic matter (from dense algal blooms), which
sinks to the bottom and uses oxygen during decay. Low diszolved
oxygen can cause fizh kills, habitatloss, and degraded aesthetic values,
resulting in the loss of tourism and recreational water use.

Lozs of submerged aguatic vegetation (SAV) occurs when derse algal
blooms caused by excess nutrient addiions (and absence of grazers)
decrease water clarity and light penetration. Turbidity caused by other
factors (eg, wawve energy, color) similarly affects SAY The boss of SAV can
have negative effects on an estuary’s functionality and may impact
some feheries due to loss of a critical nursery habitat.

Thought to be caused by a change in the natural mixture of nutrients
that occurs when nutrient inputs increase over a long period of time.
These blooms may release toxins that kil fish and shellfsh. Human
healch problems mayalso occur due to the consumption of
contaminated shellfish or from inhalation of airborne toxins. Many
nuisance/toxic blooms occur naturally, some are advected into
estuaries from the ocean; the role of nutrient enrichment is unclear.

Key eutrophic symptoms
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In healthy ecosystems, nutrient inputs, specifically In a eutrophic ecosystem, increased seciment.and
nitrogen and phosphorus @B, ocaur at a rate that nutrient loads G from farming _.-#™, urban
stimulates a level of macroalgal &% and phytoplankton development ‘ water treatment plants =& ,and
(chlorophyll a7 ) growth in balance with grazer industry Lag , in combination with atmospheric
biota. A low level of chlorophyll a in the water nitrogen ?. help trigger both macroalgae“and
column helps keep water clarity high l. allowing phytoplankton (chlorophyll a @) blooms, exceeding
light to penetrate g deep enough to reach submerged the capadty of grazer control. These blooms can result
aquatic vegetation fJ. Low levels of phytoplankton  in decreased water claritygly , decreased light

and macroalgae result in dissolved oxygen ( ©; |levels penetration i/, decreased dissolved oxygen()), loss
most suitable for healthy fish )ﬁ@-and shellfish @ of submerged aquatic vegetation m , Nuisance/toxic
so that humans can enjoy the benefits Qﬁ algal blooms .’and the contamination or die off of
that a coastal environment provides. ﬁﬂ\&(andshellisha
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