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Report cards are a five step process

Create a conceptual
framework

Create a framework defining goals
and major aspects of each goal that
should be evaluated over time.

Calculate
scores
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_ Calculate indicator

i scores and combine
i into index grades.

Define
thresholds

Choose
indicators

©®

Select indicators that convey
meaningful information and
can be reliably measured.

Define status categories, reporting
regions, and method of measuring
threshold attainment.

Communicate
results

Communicate results using
visual elements, such as
photos, maps, and conceptual
diagrams.

America's Watershed

Report Card




1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate
framework scores results

Workshop to identify values and threats

* Brings together relevant experts and
stakeholders in one place at one time

 Together develop content and structure of
report card

e Builds consensus amongst different parties

* |terative — review and editing during and
after workshop




1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate
framework scores results

Chesapeake Bay — Build conceptual diagrams

Degraded Bay Health I Improved Bay Health

Elevated nutrient > @W» Reduced nutrient
and sediment loads ® | 08

£ and sediment loads
p




1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate
framework scores results

Chesapeake Bay — Indicators measure values and threats

Degraded Bay Health I Improved Bay Health

Elevated nutrient w @W» Reduced nutrient
and sediment loads l i *and sediment loads
VAL

p

Water quality \eu “SRI9: §/33  Water quality
@ High chlorophyll a Low chlorophyll a &
& Low dissolved oxygen High dissolved oxygen ©)
@ Poor water clarity (shallow Secchi depth) Good water clarity (deep Secchi depth) @
Biotic Indicators Biotic Indicators

™) Reduced bay grasses distribution
@ Low Benthic Index of Biotic Integrity
@ Low Phytoplankton Index of Biotic Integrity

Increased bay grasses distribution (w)
High Benthic Index of Biotic Integrity ¢
High Phytoplankton Index of Biotic Integrity ¢
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1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate

framework scores results
. D

The method of assigning thresholds for each indicator can
be based on either, or a combination, of the following:

 Regulatory guidelines (e.g. local or regional water quality
guidelines);

* Biological limits (e.g. dissolved oxygen requirements for protection
of an important species);

* Socio/economic requirements (e.g. minimal fish stocks determined
to be required for sustainable fishery);

* Reference conditions (e.g. historical baseline or nearby system with
conditions that would like to be matched);
Professional judgment

Inovation for abetter fukure
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1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate

framework scores results
.

Score Calculation Methods

1. Prepare Data : Calculate annual mean,
median (or multi-year rolling mean or
median) for each indicator

2. Assess data against thresholds

* % of measured or interpolated area that meets or
does not meet threshold

OR §“?y
S
% of sites that meets or does not meet threshold

Inovation for abetter fukure
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1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate
framework scores results

Chesapeake Bay Methods

Water Quality Index
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1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate

framework scores results
y ]
Score Grade Explanation
All water quality and biological health indicators
80-100 % A meet desired levels.
Most water quality and biological health indicators
60-80 % B meet desired levels.
There is a mix of good and poor levels of water
0
40-60 % v qguality and biological health indicators.
_ 0 ‘D Some or few water quality and biological health
20-40 % indicators meet desired levels.

Very few or no water quality and biological health g



1. 2. 3. 4. 5.
Conceptual Indicators Thresholds  Calculate  Communicate

framework scores results
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2012 Chesapeake Bay
Report Card

Cover Values and Indicators and Scores/ Trends Credits
threats methods Grades
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1. 2. 3. 4. 5.
Conceptual Indicators Thresholds Calculate = Communicate

framework scores results
.

Keep evolving

Chesapeake Bay:
* has new indicators | Lo s
e is now reporting trends ( N8
* Includes flow weighted scores

Bay health trends
- Significantly improving

—-‘L— [ Slightly improving
0 10 2 4. F¥% [ No change
o — J Elizabeth [0 Slightly declining
o6 n " River [ Significantly declining
!mwuat:'onfor abetter future A
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In summary:

-

Identify values and threats®

( 2 Choose indicators .

Identify thresholds

‘ 4 Calculate scores and grades

W

5 Communicate results
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Mississippi River Watershed Report Card

b |

America’s Watershed Initiative

Mississippi River Watershed
Report Card

Nutrient yieq 1!
otom

Scoring system

gCONOMY

T0¥1Np> a00™3

Not enough
information
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Mississippi River Report Card

Beautiful, productive, abundant water

The Ohio River Basin is the 200,000 square-mile
eastemn ge of the Mi River d
covering an area from southwestemn New York to
northem Alabama, including parts of 14 states. The
basin is dominated by forests, row crop agriculture,
pastureland for livestock, and urban development.
Due to its vast resources of coal and water, it is home
to 29 million people and produces roughly 20% of
the electricity in the United States. At the heart of

the basin lies the Ohio River, a 981-mile resource that
is one of the major industrialized rivers of the world.
With the help of navigation dams, the Ohio hosts the
largest inland port in the nation and moves more than
230 million tons of cargo per year. The river provides
opportunities for industrial development, power
production, commerdial navigation, and widespread
recreation. The river also serves as the source of
drinking water for more than 5 million residents.

Industr and urbanization came at the
expense of the river itself, as with most of the great
rivers throughout the nation and world. Today,
however, due to a conscious effort by state and federal
agencies, nonprofit organizations, private businesses,
and municipalities, the Ohio River combines economic
and development opportunities with recreational and
ecosystem goals.
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Potential indicators for the Ohio River Basin

America’s Watershed Report Card is designed to report on the status of achieving six broad goals developed at the

America’s Watershed Summit in

O

p 2012. The goals were developed to reflect the things that people value in
the watershed. Potential indicators for each goal were determined at the Ohio River Basin workshop. The final list of

indicators will be determined by several factors, incdluding data availability and how well they represent the goals.

Flood control Economy
and risk reduction
Food preparedness Employment —Nonaxparts lExparts
‘,"'m"_,;‘;uﬁlmlw Laves safaty rating Total jobs
Designatad uses mat ::gbn plans hu?\a Mupnm
Cost ofwatar Dam safety Enargy securlty
" rarcent rark lrl|° mm' o Purcantrank
Parcent rark Monatary vel e .
Snergy, an
Food sk uﬁuhurlng prod'n
Mapping accuracy f;‘:gy-:"‘:’
Il k—
m;g.;:n:d reachas Total GOP
Structures at rsk— I
uninsured Parcent rank
Parcent rark
N~
Ecosystems Reqeation Transportation
siota
E.'f."}”‘ Indax of Partidpation lovals “m o u“h;“"""
Rsh ;w Accass points Condition rating
Blctic Intagrity
Outdocr education Maintenance backlog
Parcant rank
Water quality Parcent rark Parcent rark
Phosphorus
andhragen Survey results from the Ohio River Basin workshop are summarized from
3030 listing a) topical experts and b) the non-experts participating in the workshop. The
L number of experts and non-experts varied between goals, and the combined
Peramt rank number of experts and non-experts included all workshop participants.
Habitat The percent rank was calculated from the rank ordering of each potential
Impsrvious surface g expert group and to the
overall workshop.
Aoodplain davelopment
Parcant rank
This st of potantial indicators to bo compr but provida axamp what thy op




Laguna De Bay Report Card

UNA DE BAY

Q

76%, a C-, in water quality. The Lake

cnrsstenty is within the Department
and Natural

(DENR) guidelines for dass C waters in

DO, BOD, nitrate, and total coliforms.

was affected by high population and
industralization.

with 53%, 68%, and 22% scores

in fish native species composition,
zooplankton ratio, and catch per unit
effort (CPUE), respectively. Invasive fish

contributed to the low scores.

Even though the DENR guidelines are met in most water quality
indicators, the ¢ and

ratio

3,p
scores show that the Lake is highly eutrophic. These results have a

negative impact on the fisheries of Laguna de Bay. Overall, these
scores are not only a cause of concemn for fisheries, but the whole
community and all the industries supported by the Lake.

How are the scores calculated

and what do they mean?
The 2013 Laguna de Bay report card measured indicators for water qualty
and fisherles for the West, Centra, East, and South bays. Six water quality
Indicators were compared to the Department of Environment and Natural

(DENR) for class € for fisheries and
recreation) which were then combined and represented as a percent
score for each bay The three fisheries Indicatars were calculated as ratios
or percentages that are then combined as a percent score for each bay The
grading scale follows the typkal scale used in Philppine unhverskies.

91-1“ All the Indicators meet
AN

83-91%: Mast Indiators meet desired levels. Qualtty of water
nﬂuhmmsudmu often to
ﬁ:" leading to acceptable

75-83%: mslmdgwdﬂpowhﬁdlm

Mdmnmmmnhﬁ.mm
sufficient habitat conditions for aquatic Iife.

70-74%: mmﬁwnmmmmm

«of water In these locations tends to be poor, often leading to

degraded habitat condtions for aquatic Me.

0-70%: Very few or no Indiators meet desired levels. Qualty
F dmmmmmwummmm
leading to unacceptable habitat condtions for aquatic
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2013 Laguna de Bay ecosystem health report card

Laguna de Bay scored a low passing mark,

However, it scored 0% in chlorophyll a
and 59% in phosphates. Water quality

The Lake received an F in Fsheries (48%),

spedes and competition among fisherfolk

WEST BAY
The West Bay has the second
the hi develope
Laguna de Bay Land Cover @ ':;snpomp‘.h:g 2013, Ity
@ bGkeandressnoir @ Dovalopment @ _C.-. within DENR's guidaline for d
A rver Crops colforms at 98%. However

In phosphates (56%) and like all the bays, receved 2 0% in
. fish pen andior cage @ Fore chiorophyll 3. This scores reflact its high popuation density and
the need to reduce phosphorus runoff Into the Lake.

The West Bay has the second highest fisheries score of 55%
(F), with 2 62% score In zoopianicton ratio, CPUE (35%), and
the second highest score In native fish species composition
3t 68%. This reglon has the highest concentration of
commerdial fish pens and cages, and an estimated fishing
ground allocation of 1 fisher/101 hactares (hal.

CENTRAL BAY

The Central Bay has the lowest water quality score at
71%, however, s 65% score In Rsheries Is the highest of
all bays. Although It scored 100% In nitrate, DO, BOD,
and total coltforms, it had the lowest score In phosphates
with 25%, and a 0% In chiorophwll 2.

The Central Bay has the highest In percentage of

natve fish In catch composition and

ratio, with scores of 69% and 1009%, respectvely. &

has appraximately 1 fishew/110 ha of fishing ground

dllocation.

I,
&

EAST BAY

The East Bay has the highest water qualtty score at
81%. It recaived an A In all water qualty Indicators
except for chioropiyl 3 (0%, an F). However, the East
Bay scored the lowest In fisheries with 28%, scoring 2
mere 3% for CPUE.

East Bay has 2 higher numiber of fishermen operating
In a smaller fishing area with 2 fishing ground
alloation of only 1 fisher/28 ha and the highest
concentration of the invasive down knife fish. This
spacies was Introduced In the Lake through the East
Bay and most likely propagated faster because of
the East bay's water qualey.
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Luzon

SOUTH BAY

The South Bay has the second highest score In

water quality at 77%, with 100% In nitrates, DO,
BOD, and total colforms. Uke all the bays, it has
2 0% In chicrophyll 3 and an F in phosphates at
63%. It had the second lowest score In fishertes,
43%, with the lowest score In nasve fish spacies

composttion &t 37% even though a designated

fish sanctuary Is located within the South 8ay.




Evolution of report cards to include pressure and
response indicators
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Great Barrier Reef Report Card

Paddock Catchment Reef

e
YO~
“ L May-Nov
2

a

GREAT BARRIER RE|
TOTAL CATCHME!

S0-ear annual
awrage nintal
mm)

Great Barrier Reef-wide Paddock to Reef conceptual diagram
The Great Barrier Reef catchments are largely rural and dominated by summer monsoonal rains & and occasional cyclones l delivering sediments\ . numentg\ ,and

SO | pesticides\, to the inshore and sometimes offshore portjons of the reef in pulsed flows -*;Q, . which can be affected by water reservoirs and dams W= . Grazing is the
omrues - -§ largest single land,use, and sugarcane w horticulture “§ , and cropping make up other agricultural land uses. Small urban centres & are located on the coastal strip. Habitats
Land use map of Great Barier Reef catchment include wetlands , reef m , seagrass *ﬂ . and mangrove , habitats, and continental ‘ and coral islands Q are present. Average annual rainfall in Great Barrier Reef
(2005) catchment (1950-2000)
Land practice Catchment Catchment loads Marine indicators
100 T Land condition is influenced by a Seventy-five percent of graziers in Ind |Cato rs 20000 20,000 30,000 The effects of river discharge into the Great Barrier Reef are largely concentrated into inshore areas up to 20km
g Grazing range of factors including climate,  the Burdekin and Fitzroy regions AETLANDS AND RIPARWN LOSS (5 from shore. Higher than normal rainfall in the Great Barrier Reef catchment occurred between 2007-2009,
Q B land types, and management had properties in A- or B-class land 0 1 < 50000 15,000 | el particularly in the Burdekin River catchment.
2 practices. condition which represented 53% of Wetlends E g g 20000
z the grazing land are?,while 25% of ': loss . s 40000 .;.m,uw .;.' Seagrass: Seagrass V'%% Y Water quality: Inshore
5 a c (AT c oD graziers had properties in C- or Dclaoss ? Riperian 3 - 3 & 10000 abundance in intertidal & ? waters often contain
D good Hegaied land condition which represented 41% loss 2000071 8 ] sy regions was highly variable and g ?r elevated concentrations of
F o ofthe grazing land area Ground- VIV e Y glons Was highy B 1T
o SO0 0 o _ 0 J o has declined over the last 5-10 @ @ 3 chloraphyll a (a measure of
100 The adoption of improved Cutting-edge or best management —_— $ & & & y" & years as_sn:_@led with reduced u i nutrient status) and _hlghly
o pracices for practices (Aor B) have been 0 50 100 ‘§§' & F .§‘° i’ &a" light availability and excess £ 5 elevated concentrations of total
g and sugar cane is presented using adopted by62% of horticuttural DRY-SEASON GROUNDCOVER & & 5&" & <@ nutrients. Many seagrass ‘ Z suspended sediments,
] the following framewark 4 Practi idered FOR GRAZING LANDS S NS & meadows have low or variable
2 i) 3 producers. Practices considere o &S o Catchment loads bors of reproducti o
H a B A- Cutting-edge practice common practice or unacceptable Wetland loss between 2001-2005 & & W Anthropogenic nurmbers of reproductive Ty Pesticides: Monitoring
H c B - Current best practice by industry or community standards was ~0.1% of the total wetland area arget structures, indicating limited e during flood events
° . I -° (C or D) have been used by 38% of (720,000ha), although wetland loss  The total pollutant load to the Natural resiience to disturbance. - Wery good detected pesticide
F g D - Old or unacceptable practices  horticultural producers. prior to that had been extensive. Great Barrier Reef is largely due . S ORAL " Good concentrations above the
- Rinari tation (st " to anthropogenic (human-induced) lands are a key source of nutrient Waters within 20km of Moderate water quality guidelines
210 Sugar cane ¥ Cutting-edge or best fards (D) have been |pa:|a‘pveg$ha_ I?SIE( '7?;‘"5' e activities, although natural nutrient  runoff, particularly of various types the shore are at highest MPoor over 25km from the coast.
g 'Y practices (Aor B) have been used by 30% of sugar cane growers. vegetation within SUm of the and sediment loads do occur. of nitrogen, with 31 000 tonnes of risk for degraded water WVery poor Pesticide monitoring
E] adopted by 20% of sugar cane &vgahm) |'3 extbensrve (gu"t':ﬁ'“z"ng%)- Annual sediment loads were dissolved nitrogen leaving the Great quality. These waters are Coral: Most insh ‘ " shows lorem ip sum dolor
2 c growers, Practices considered . and the loss between 2004 estimated at 3 million tonnes due Barrier Reef catchment each year. only ~8% of the Great oral: Most inshare reefswere in goo sit amet, consect.
H " common practice (C) have been Land c; nldmn;\ is ...‘Lnrem et has been significant (0.5%). to natural processes, but a total of All pesticides are of human origin, Bartier Reef Marine Park or mndelralle :hondénon, hasif on c?ral
= Ipsum dolor st amet, consectetur N : " i EP ' cover, macroalgal abundance, settlement
5 B used by SD"{u of sugarcane aFd ipiscing eli. Lorem ipsum Dry season groundcover for grazing 17 million tonnes were delivered to a::ﬁ‘:ﬁ:‘;ﬂ:‘;ﬁ‘y;""{‘:‘zl g:::t E:’arrier but support significant of larval :oralsgand numbers of juvenile
= . a growers, while practices considered dolor sit amet, consectetur lands was high (84%) in 2009, likely the reef, largely from grazing lands P ] ecosystems aswell as .

unacceptable by industry or or st ‘ igh rai in the Burdekin (4.7 million tonnes)  Reef (~28 D00kg per yearjwere recreation, commercial corals. Most inshore reefs had either high or
adipiscing elit dolor sit amet. gg:/:toat‘lge}t‘ rainfall, well above the and Fitzroy (4 1(million tonnes) ) from the Mackay-Whitsunday and Yauriem, and fisheries increasing coral cover, however the Burdekin
get. regions. Fentilised agricutural ‘Wet Tropics regions (~10000kg region corals were mostly in poor condition.
each per year)
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Chilika Lake Report Card

Calculating the ecosystem grade for Chilika Lake Chilika Lake 2012 Report Card

g.‘nmrmmwm:“mdmm;zﬂm’:':ﬁaxmm Overall, Chilika Lake acored a O for ecosystem health
moritories) wil alow grades 1o be uodated on 8 petodkc basks, providng @ means 1o track changs over Bme. - based on performances of water quality, fisheries, and biodiversity indices.
The Lake as a whole excallont (A) yge water clarty, tota fishery catch and
e size, and benthic infauna diversity. The Lake falled, however, for total chiorophyll concentrations (F), based on desired  (JB0°60%"
What do the grades mean? Of the ten that wero within wator quaity, fishorics, and blodivorsity, 76% Be)inthe | = g5 o
BO-100%. Al water vty ard bickoggoel heath Central Zone, followed by 76% (B) in the Southem Zone, 71% (B) in the Outer Channel Zone, and 63% (B) in the
nshoators meel Sesire] kevels Ousity of weter i\ Northern Zone. A breaidown of these indicatons by zone Is provided below. Gw‘m*
s kooamons 1ends 10 D very Qood. most ohen Q@ wox
0ading 10 vary Qo0d Pabiter condtions R fish end —
whalteh
0 60-80% Mot water Gty and biokagcal heath
Inclcatons meet desird levels. Quality of water in
Poes bCaOTR 20708 10 1 goced, ORen adrg 3
oo hatiaat concdisons for feh and shelteh.
A0-00%. Thare s & mix of good and poor kevels
@ Of water ualty e Dhoscgaoal Pealh Indcason. The Certral Zone displayed
Quaiiny of water In thass locations tends 10 be ool Rt for
k. wadng 1 falr hatitar condfions for Ssh and fmherios, good water
shattan q-ww:-:m
20-40%. Sorme or fow water qualty and bickogical axcoption
O haalth indicatons maeet desird lovels. Qualty of e . ! chioroptwl),
water In $hese locations ferds to be poor, ofen by P - T @ —— o P by of Barag w e Do gt 7 . axcolort
loading % poor habitat conditions for fish and o= . J highlighted by bird
St 3 / count and rickness,
g 3 y doiphin abundance,
0-20%. Vary fow or no witer quality and bickogicsl 3 benthic infauna
G ot irddiaton et dosieed lrvss. Quaity of : o e
water I hese locations terds 1o be very pocr, most
often) loading 10 very poor habiiet condiions for fah
v shalish.
. LA A
R T -

The Outer Channel Zone
displayed good results
for fishories and water

quality (with the
exception of total
chioropiy), and
axcellont
highlighted by
abundance and
piytoplankton diversity.

There’s more to this story: Salinity

The four zones used in this Chilka Lake Report Card are based mostly on salinity variations that occur within the Lake. Salinity in
the Lake is driven by freshwatter river flow from the north and west, and tidal seawater from the east and south. This results in a
wariation of salinity in the Lake, from froshwatter in the north, brackish waters in the center and south, and full saline waters to the cast

around the Islands and cuter channel. The boundaries betwoen these ugt the yeer, driven by rains and

seasonal winds.

During the 1890s, extensive siltation in the Lake was imiting acocess to the see, reducing tidal flushing and decreasing salinity to

such an extont that biodiversity declined and invasive aquatic weods proliferated. This had a highly Impect on the Lake's

habitat for wikiife and fishery resources. In 1982, it was induded in the Montrewx Record by Ramsar due to change in the ecological

character. In 2000, COA opened a new mouth to restore the lake ecosystem. This new cperning

the Lake, vastly improving water quality, recovering lost habitat for species, g fisl and 9

Irvasive species. Lake salinity and connecthity to the sea are now dosely monitored to ensure that conditions do not retum to those
prior to 2000. The lake was removed from the Record due of the lake n2002.

Usiversay of
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Gulf of Mexico Report Card

e DPSSIR framework
e Multinational effort

Example component: Birds

Report card prototype

Gulf of Mexico
Report Card ( :

s¢ience-based

Example component: Seagrass ecosystems

B § 8

‘Number of brown paiicas nasts
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Chesa pea ke Bay (Chesapeake 2000 Agreement)
* Values to protect
» Fisheries (fish, oysters and crabs)
* Recreation
* Tourism
* Threats
* Sewage
* Urban and agricultural runoff

* Overfishing
Loss of habitat
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Report card indicators elsewhere

Chesapeake Bay Pre 2012 = BIBI, PIBI, agquatic grasses, DO, Chlorophyll, water clarity,
Current = BIBI, aquatic grasses, DO, chlorophyll, water clarity,
TN, TP, Blue Crabs, Bay Anchovy
Chilika Lake Water Quality = Chlorophyll, DO, water clarity,

Biodiversity = Bird richness and abundance, dolphin abundance, benthic
infauna diversity,

Fisheries = total fish catch, fish diversity and fish size
Moreton Bay Bay =
Rivers =

Laguna de Bay 27?77

e
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Chesapeake Bay Thresholds (can be seasonal and vary geographically)

@ Chlorophyll a: 2.8 to <209 pg L@
@ Dissolved oxygen: 21.0to 250 mg L' ®

@ Water clarity: 20.65 to =2.0 m Secchi depth®

@ Bay grasses: Hectares'?
@ Benthic community: >3 Benthic IBI®

@ Phytoplankton: 23 Phytoplankton IBI®




