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The	development	process	and	methods	for	the	Coastal	Georgia	Report	Card		
 
A	general	overview	
 

Ecosystem	health	assessments	have	become	more	common	in	recent	years,	and	
report	cards	are	being	produced	by	a	variety	of	groups	from	small,	community‒based	
organizations	to	large	partnerships.	Ecological	report	cards	provide	a	numeric	grade	or	
letter	that	is	similar	to	a	school	report	card,	and	are	considered	a	public	friendly	way	to	
provide	a	timely	and	geographically	detailed	assessment	of	ecosystems	or	rivers.		

As	environmental	monitoring	has	been	conducted	in	Coastal	Georgia	for	over	20	
years,	there	is	a	need	to	communicate	the	data	collected.	Synthesizing	and	integrating	the	
data	into	a	document	that	is	accessible	to	the	general	public	and	specific	groups	in	the	
coastal	zone	informs	the	community	of	the	health	of	their	local	waterways.	However,	not	all	
the	information	that	is	generated	by	this	process	can	fit	into	a	public-friendly	report	card.	
The	following	pages	describe	in	detail	the	methods	and	scoring	procedures	used	to	develop	
the	Coastal	Georgia	report	card.		

A	number	of	steps	were	taken	in	the	development	of	the	report	card.	First	a	
workshop	was	conducted	with	several	divisions	within	the	Georgia	Department	of	Natural	
Resources	(DNR):	the	Coastal	Resources	Division,	Wildlife	Resources	Division,	and	
Environmental	Protection	Division.		

The	main	goals	of	this	workshop	were	to	determine	preferred	indicators	and	
potential	data	sources	for	those	indicators	as	well	as	mockup	the	draft	report	card	and	
discuss	potential	content	of	the	report	card.	After	the	workshop,	numerous	conference	calls	
and	phone	meetings	occurred	to	finalize	the	indicators,	determine	sub-regions	and	
sampling	sites,	establish	thresholds,	review	data	analysis	and	report	card	scores,	and	design	
and	produce	content	for	the	report	card.	

In	2020,	the	values	and	threats	to	Coastal	Georgia	were	revisited	and	indicator	
importance	and	relevance	were	reviewed.	This	led	to	the	addition	of	three	new	indicators:	
dissolved	oxygen,	bald	eagles,	and	spotted	seatrout.	The	two	indicators	covering	right	
whales	(population	and	calves)	were	removed	from	the	report	card	scoring.	The	indicators	
were	reorganized	into	four	indices:	water	quality,	fisheries,	birds,	and	sea	turtles.	

Coastal	Georgia	health	in	2020	is	defined	as	the	progress	of	three	water	quality	
indicators	(enterococcus,	fecal	coliform,	and	dissolved	oxygen),	four	fisheries	indicators	
(red	drum,	blue	crabs,	shrimp,	and	spotted	seatrout),	three	bird	indicators	(wood	storks,	
American	oystercatchers,	and	bald	eagles)	and	two	sea	turtle	indicators	(sea	turtle	hatching	
and	sea	turtle	nesting)	toward	scientifically	derived	thresholds	or	goals.	Each	of	these	
groups	of	indicators	are	averaged	into	indices:	the	water	quality,	fisheries,	bird,	and	sea	
turtle	indices.	The	four	indices	are	combined	into	the	Coastal	Georgia	Ecological	Health	
Score.		
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Introduction	
	

Ecological	report	cards	are	considered	a	public	friendly	way	to	provide	a	timely	and	
geographically	detailed	assessment	of	ecosystems	or	rivers.	Report	cards	provide	a	numeric	
grade	or	letter	that	is	similar	to	a	school	report	card,	delivering	quick	and	understandable	
results	to	a	broad	audience.	One	key	aspect	of	report	cards	is	that	they	integrate	and	
synthesize	diverse	data	sources	and	types.	Over	the	last	ten	years,	report	cards	have	gained	
popularity	as	a	communication	tool	in	the	United	States	(Chesapeake	Bay,	Gulf	of	Mexico,	
Mississippi	River,	San	Francisco	Bay,	Willamette	River)	as	well	as	several	international	
areas	(Great	Barrier	Reef,	Australia;	Chilika	Lake,	India;	Orinoco	River,	Colombia).		
	 Existing	ecological	data	collected	by	government	and	local	community	groups	
mainly	from	Georgia	DNR	provide	an	excellent	platform	to	develop	an	annual	report	card	
that	acts	to	synthesize,	interpret,	and	disseminate	this	information.	Ultimately,	the	partners	
of	the	Coastal	Resources	Division	plan	to	use	this	process	to	improve	community	and	
management	awareness	and	understanding	of	the	status	of	the	environment	of	Coastal	
Georgia.	The	primary	objectives	of	this	project	are	to	collate	data,	review	indicators,	and	
synthesize	both	to	effectively	report	the	
health	of	Coastal	Georgia.	

Determining	indicators	
	

The	figure	at	right	illustrates	the	
process	that	occurs	when	producing	a	
report	card.	There	are	four	main	steps:					
1)	Indicator	selection	and	approach,	
which	includes	assessing	currently	
available	data	as	well	as	the	“ideal”	
datasets,	2)	Indicator	development,	which	
includes	developing	targets	or	thresholds	
(discussed	more	in	the	next	section)	for	
each	indicator,	3)	Integrating	indicators	
into	an	overarching	index,	and	4)	
Communicating	the	results	through	a	
report	card	product.	Fundamentally,	all	
report	cards	should	be	based	on	
indicators	and	indices	that	are	
scientifically	defendable,	preferably	peer-
reviewed,	and	transparent.	The	data	and	
methods	underlying	the	report	card	
should	be	understandable	and	clear	to	all	
audiences,	should	they	want	to	drill	down	
from	the	overall	grade	to	individual	
metrics	that	make	up	indicators	or	
indices.		
	



	 5	

For the Coastal Georgia report card, a 
workshop of local experts was 
convened at the beginning of the 
project, and one of the main goals of 
the workshop was to determine 
potential indicators for the report card 
(image at right). The workshop started 
with a full list of available data, such 
as water quality data, human health 
data, as well as data of fisheries and 
many groups of wildlife. As the 
discussions continued, an ideal list of 
indicators that could be included was 
collated. From there, the spatial and temporal resolutions of the indicators were determined to 
ensure that there was sufficient coverage of data for use in the analysis. For example, human 
health parameters, such as enterococcus and fecal coliform, are collected at least once a month, 
year round. These are robust annual datasets that can definitely be incorporated into the report 
card. Conversely, water clarity data had low spatial and temporal resolution, so was noted as one 
that could be incorporated into the report card in the future, if monitoring began in more sampling 
locations. 
 
In August 2020, a process began to revise and update the report card. Virtual workshops were 
held in November 2020 and all the indicators were reviewed and revisited. During this process 
new indicators were added and a few original indicators were removed.   
 

Data	sources	
The majority of the data in the report card 
were collected by the Georgia DNR Coastal 
Resources, Environmental Protection, and 
Wildlife Resources Divisions.  
 

Sampling	site	and	sub-region	determination	
Sampling site locations were already 

determined in this case because of previous 
years of monitoring data at sampling sites in 
Coastal Georgia. The only necessary step was 
to confirm that there were enough sampling 
sites within each watershed and to determine 
sub-region areas. Sub-region areas are usually 
determined based on geographic features (such 
as geology or land use) or hydrology (such as 
drainage basin size). For example, if there is 
an upstream portion, a mixing portion, and a 
“receiving waters” portion, those could be the 
three sub-regions. Remember that all sub-
regions need to have enough sampling sites to 
be scientifically rigorous. 

The sub-regions for this report card 
were determined based on five watersheds in 
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the 11 counties that make up the coastal region. The watersheds from north to south are the 
Savannah, Ogeechee, Altamaha, St. Mary’s/Satilla, and Suwanee. There was only sufficient 
sampling site coverage within the Ogeechee and St. Mary’s/Satilla watersheds, and only for the 
water quality indicators. Data coverage for the water quality, fisheries, bird, and sea turtle 
indicators could not be separated by sub-region because of the type of data collected, and because 
much of this data applies on a larger scale than at a sample site location. All of the data used in 
the report card was scored for overall coastal Georgia without being separated by sub-regions. 
Overall, there is adequate sampling resolution throughout the coastal zone, with those indicators 
with less than ideal sampling discussed in detail in the following sections.  

Indicator	relevance	
 
 The indicators in this 
report card help answer the 
question “How healthy is 
coastal Georgia?” Each 
indicator measures a different 
parameter of the environment 
that affects organisms that live 
in the ecosystems of the 
coastal zone (image at right).  
 Enterococcus is a key 
indicator of human health in 
coastal Georgia. Bacteria 
occur naturally in both fresh 
and salt water. Bacteria are also commonly found in the intestines of humans and other  
warm-blooded animals. Most are harmless to humans and animals, but some are pathogenic and 
can cause illness in swimmers. Pathogens can come from the feces of many animals, including 
wildlife and pets, or from humans, through leaking septic systems and broken sewer lines. 
Testing for all pathogens is difficult, so testing for the presence of indicator bacteria is typical. 
Indicator bacteria, such as enterococcus, are present in large numbers, so they are easy to find and 
relatively inexpensive to monitor. This indicator is not harmful itself, but can come from similar 
sources as pathogens. The presence of enterococcus suggests that harmful pathogens may also be 
present. During significant rainfalls, there is an increased risk for elevated and unsafe bacteria in 
natural waters. Enterococcus is used as an indicator of human health in brackish and salt water. 
 Fecal coliform in shellfish harvest areas is a crucial indicator of human health.  Bacteria 
occur naturally in both fresh and salt water. Bacteria are also commonly found in the intestines of 
humans and other warm-blooded animals. Most are harmless to humans and animals, but some 
are pathogenic and can cause illness if they are present in shellfish that are consumed by humans. 
Pathogens can come from the feces of many animals, including wildlife and pets, or from 
humans, through leaking septic systems and broken sewer lines. This indicator is not harmful 
itself, but can come from similar sources as pathogens. The presence of fecal coliform in shellfish 
harvest areas suggests that harmful pathogens may also be present. 

Dissolved oxygen (DO) is a key indicator of ecosystem health. Nearly all aquatic animals 
need adequate DO in the water to survive, even aquatic plants can be harmed if the water around 
their roots is low in DO. Low dissolved oxygen levels can also cause changes in water chemistry 
that may trigger the release of nutrients from sediments into the water column. Low DO is often a 
result of eutrophication-excess nutrients in the water fuel algal blooms, and when the algae die 
and decompose, the decomposition process depletes DO. 
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Blue crabs are a key indicator of the health of fisheries in coastal Georgia. Blue crabs are 
an important living resource in the coastal zone. They are both a predator and prey in the food 
web. They use oyster beds and shallow water areas to mate and molt. Fishing for blue crabs in 
Georgia is a recreational and commercial pastime. 

Red drum is a major indicator of the health of fisheries in coastal Georgia. Red drum is 
an important living resource in the coastal zone. Red drum is a key top predator and uses areas in 
coastal Georgia as an important spawning and nursery habitat. This organism makes up a popular 
commercial and recreational fishery. 

Spotted seatrout are an important indicator of the health of fisheries in coastal Georgia. 
Spotted seatrout are a key living resource in the coastal zone because they are an important 
predator and use the coastal area as an important nursery habitat. This organism makes up a 
popular commercial and recreational fishery. 

Shrimp are an important indicator of the health of fisheries in coastal Georgia. Shrimp are 
a key living resource in the coastal zone because they are one of the main prey species for 
predators. 

Birds are important indicators to determine wildlife health in coastal Georgia. Wood 
stork productivity, American oystercatcher replacement rate, and bald eagles are three important 
indicators for bird species that nest along the coast.  

Sea turtles are an important indicator to evaluate wildlife health in coastal Georgia. Sea 
turtle nesting and sea turtle hatching are two indicators that give representative information on the 
health of these animals along the coast.  

Indicator	thresholds	and	scoring	
 
The indicators that had enough spatial and temporal resolution to use in the 2020 report card were 
enterococcus, fecal coliform, dissolved oxygen, blue crab, red drum, spotted seatrout, shrimp, 
wood stork productivity, American Oystercatcher replacement rate, bald eagles, sea turtle nesting, 
and sea turtle hatching. 

 Once these indicators were identified, targets or thresholds for each indicator were 
developed. Establishing targets for each indicator can be done by developing thresholds or using 
management goals. A threshold ideally indicates a tipping point where current knowledge 
predicts an abrupt change in an aspect or some aspects of ecosystem condition. Thus, from the 
perspective of choosing meaningful, health-related thresholds, this must be the point beyond 
which prolonged exposure to unhealthful conditions actually elicits a negative response. For 
example, prolonged exposure to dissolved oxygen concentrations below criteria thresholds elicits 
a negative response in aquatic systems by either compromising the biotic functions of an 
organism (reduced reproduction) or causing death. 
 More generally, however, thresholds represent an agreed-upon value or range indicating 
that an ecosystem is moving away from a desired state and toward an undesirable endpoint. 
Recognizing that many managed ecosystems have multiple and broad-scale stressors, another 
perspective is to define a threshold as representing the level of impairment that an environment 
can sustain before resulting in significant (or perhaps irreversible) damage. 
 When selecting thresholds, it is important to recognize that there are many already 
available, and more than likely, there are thresholds available for the indicator that is chosen. A 
good place to start looking for existing thresholds and goals is in other report card methods or 
scientific reports and publications. 
 One way to develop threshold values, if none exist, is to relate them to management 
goals, and these goals can be used to guide the selection of appropriate indicators. Even with the 
definition of agreed-upon thresholds, there is still the question of how best to use these threshold 
values in a management context. Recognizing this challenge, thresholds can still be effectively 
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used to track ecosystem change and define achievable management goals. As long as threshold 
values are clearly defined and justified, they can be updated in light of new research or 
management goals and, therefore, can provide an important focus for the discussion and 
implementation of ecosystem management. Alternatively, if stressors are correctly identified and 
habitats appropriately classified, there should be multiple attributes (indicators) of the biological 
community that discriminate in predictable and significant ways between the least and most 
impaired habitat conditions. Reference communities can then be characterized using these data, 
which in turn can be used to develop threshold values. 
 In order to determine thresholds for coastal Georgia, a comprehensive literature review 
was conducted. Within the literature review, both local and regional studies and reports were 
examined. Numerous meetings to review threshold determination and analysis were held with 
staff from Georgia DNR, Coastal Resources Division, Environmental Protection Division, and 
Wildlife Division. State-wide standards are preferred for use as thresholds, but for most indicators 
the state did not have an established standard or threshold. For water quality indicators, federal 
and state thresholds were available. The fisheries indicators had thresholds based on long-term 
averages. The bird and sea turtle indicators had thresholds based on the literature review, trends 
data, and expert recommendations. For each indicator, a different threshold, or multiple 
thresholds, were determined where appropriate. 

Enterococcus	
The enterococcus threshold was determined using US EPA’s Beach Action Value. Beach 

Action Values (BAVs) are considered conservative, precautionary tools that can be used as a 
single sample maximum to issue health advisories at beaches. The BAV for enterococcus 
is 70 CFUs (colony forming units) at the health risk of 1 in 28 persons. For each enterococcus 
sample, the measurement was compared to the threshold on a pass/fail basis. When enterococcus 
was >70 CFUs, it equaled a failing score, where as if enterococcus was ≤70 CFUs, it equaled a 
passing score. 

Fecal	coliform	
The fecal coliform threshold was determined using the US Food and Drug 

Administration’s National Shellfish Sanitation Program (NSSP). According to the NSSP the fecal 
coliform median or geometric mean MPN or MF (mTEC) of the water sample results shall not 
exceed 14 per 100 ml, and not more than 10% of the samples shall exceed an MPN or MF 
(mTEC) of 43 MPN per 100 ml. Each sampling site in the oyster harvesting areas of coastal 
Georgia was used for this analysis. Each sample is compared to the 43 MPN threshold. When 
fecal coliform was >43 MPN, it equaled a failing score, where as if fecal coliform was <=43 
MPN, it equaled a passing score. After all of the samples were scored, then these scores for each 
site were averaged to come up with the attainment score. If the attainment is >=90%, then the 
overall score for that site is 100%. If the attainment is <90%, then the overall score is 0%. This 
scoring method was used to incorporate the criteria stipulation that the fecal coliform shall not be 
above 43 MPN in more than 10 percent of the values. The geometric mean fecal coliform value 
was then calculated for each sampling site over the entire year. Each geometric mean was 
compared to the 14 MPN threshold. When fecal coliform was >14 MPN, it equaled a failing 
score, where as if fecal coliform was ≤14 MPN, it equaled a passing score. As long as both scores 
(for thresholds of 43 MPN and 14 MPN) pass, the sampling site gets a passing score. If one or 
both of the scores fail, the sampling site gets a failing score. 

Dissolved	oxygen	
 Dissolved oxygen (DO) data used was from sites east of Route 17 and Interstate 95. The 
time period examined was summer, from June 1 to October 31. The DO thresholds are multiple 
thresholds based on professional judgement by scientists working on DO at Georgia CRD. The 
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thresholds are 3 mg/l and 5 mg/l. The threshold 5 mg/l was set as the A+ or 100% score. The 
threshold 3 mg/l was set as a high F or the 19% score. Based on these points, the equation of the 
line was determined which was used to calculate the scores. The equation is  
y = 40.5x – 102.5. Each dissolved oxygen sample was plugged into the equation to calculate the 
scores. 

Blue	crabs	
 The blue crab threshold was determined using historical data in coastal Georgia. The blue 
crab long-term geometric mean was calculated for the previous 20 years, from 2001−2020. This 
value of 0.92906 was compared to the 2020 blue crab geometric mean and then multiplied by 100 
to put the value on a 100-point scale. Every year, the long-term geometric mean changes to be 
using the most recent 20 years of data. 

Red	drum	
 The red drum threshold was determined using historical data in coastal Georgia. The red 
drum long-term geometric mean was calculated from 2003−2020. This value of 0.834 was 
compared to the 2020 red drum geometric mean and then multiplied by 100 to put the value on a 
100-point scale. Every year, the long-term geometric mean changes to use the most recent 20 
years of data. 

Spotted	seatrout	
 The spotted seatrout threshold was determined using historical data in coastal Georgia. 
The spotted seatrout long-term geometric mean was calculated from 2009−2020. This value of 
0.4707 was compared to the 2020 spotted seatrout geometric mean and then multiplied by 100 to 
put the value on a 100-point scale. Every year, the long-term geometric mean changes to be using 
the most recent 20 years of data. 

Shrimp	
 The shrimp threshold was determined using historical data in coastal Georgia. The 
shrimp long-term geometric mean was calculated from 2001−2020. This value of 2.525 was 
compared to the 2020 shrimp geometric mean and then multiplied by 100 to put the value on a 
100-point scale. Every year, the long-term geometric mean changes to be using the most recent 
20 years of data. 

Wood	stork	productivity	
 The wood stork productivity thresholds are multiple thresholds determined based on the 
regional productivity range of 1.5 chicks per nest per year and conversations with experts in 
coastal Georgia. The regional productivity range was set as the lower end of the “B” score and 
equal interval scoring was used to determine the rest of the threshold levels. The thresholds are as 
follows: A = >2.0, B = 2.0−1.5, C = 1.5−1.0, D = 1.0−0.5, and F = 0.5−0. The average chicks 
fledged per nest for entire coastal Georgia per year was compared to the thresholds to calculate an 
overall score. The equations in Table 1 were used to calculate the score. 
 
Table 1: Wood stork indicator thresholds and equations.  

Wood Stork (chicks per nest) Score Equation 
>2.0 100-80 y=38x+3 

1.5 – 2.0 79-60 y=38x+3 
1.0 – 1.5 59-40 y=40x 
0.5 – 1 39-20 y=40x 
0 – 0.5 19-0 y=40x 
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American	oystercatcher	replacement	rate	
 The American oystercatcher replacement rate thresholds are multiple thresholds 
determined based on the replacement rate of 0.32 and conversations with experts in coastal 
Georgia. The replacement rate was set as the lower end of the “B” score and interval scoring was 
used to determine the rest of the threshold levels. The thresholds are as follows: A = >0.5, B = 
0.5−0.32, C = 0.32−0.2, D = 0.2−0.1, and F = 0.1−0. The average chicks fledged per nest for 
entire coastal Georgia per year was compared to the thresholds to calculate an overall score. The 
equations in Table 2 were used to calculate the score. 
 
Table 2: American oystercatcher indicator thresholds and equations. 

American oystercatcher (chicks 
fledged per nest) 

Score Equation 

>0.5 100-80 y=105.56x+26.222 
0.32 – 0.5 79-60 y=105.56x+26.222 
0.2 – 0.32 59-40 y=166.67x+6.6667 
0.1 – 0.2 39-20 y=200x 
0 – 0.1 19-0 y=200x+(0.000000000000003) 

Bald	eagles	
 Bald eagles are scored using four metrics. They are, 1) the number of occupied territories, 
2) three-year nest success rate, 3) number of young fledged per occupied territory, and 4) number 
of young fledged per successful nest. 2015 was the first season in which the number of nests 
statewide first exceeded 200, and that has remained the case every year since. Therefore, the six-
year period from 2015–2020 is being used as the starting point for calculating the rolling three-
year nest success rate metric. The four metrics are equally averaged together to the overall bald 
eagle score. The data and thresholds were provided by Bob Sargent (Wildlife Resources Division, 
DNR). The thresholds and equations used are in the tables below. 
 
Table 3: Number of eagle occupied territories metric thresholds and equations. 

Change in number of 
occupied territories  

Grade Score Equation 

>5 A 100-80 y=4.75x+55.25 
1 – 4 B 79-60 y=4.75x+55.25 

0 C 59-40 y=10.5x+49.5 
-1 – -4 D 39-20 y = 5x+44 

> -5 F 19-0 y = 5x+44 
 
Table 4: Three-year average nest success metric thresholds and equations. 

Percent of successful nests over 
recent three year period 

Grade Score Equation 

>80% A 100-80 y=x 
75 – 79% B 79-60 y=3.8x-221.2 
70 – 74% C 59-40 y=4x-236 
65 – 69% D 39-20 y=5x-305 

<65% F 19-0 y=0.3077x 



	 11	

 
Table 5: Eagle young fledged per occupied territory metric thresholds and equations. 

Young fledged per territory Grade Score Equation 
>1.3 A 100-80 y=190x-168 

1.2 – 1.3 B 79-60 y=10x+48 
1.0 – 1.1 C 59-40 y=190x-150 
0.8 – 0.9 D 39-20 y=10x+30 

<0.8 F 19-0 y=190x-132 
 
Table 6: Eagle young fledged per successful nest metric thresholds and equations. 

Young fledged per successful nest Grade Score Equation 
>1.6 A 100-80 y = 200x-240 

1.50 – 1.59 B 79-60 y = 200x-240 
1.40 – 1.49 C 59-40 y = 200x-240 
1.30 – 1.39 D 39-20 y = 200x-240 

<1.3 F 19-0 y = 200x-240 
 

Sea	turtle	nesting	trends	
 The sea turtle nesting trends thresholds are multiple thresholds determined based on the 
National Marine Fisheries Service and US Fish and Wildlife Service recovery goal for loggerhead 
nesting in Georgia. The recovery goal is a 2% increase over a 50-year period to achieve a total of 
2,800 nests. The recovery goal was set as the lower end of the “B” score and equal interval 
scoring was used to determine the rest of the threshold levels. The thresholds are as follows: A = 
>2% increase, B = 1−2% increase, C = 0−1% increase, D = 0−1% decrease, and F = >1% 
decrease. The sea turtle nesting trends value for entire coastal Georgia per year was compared to 
the thresholds to calculate an overall score. The equations in Table 7 were used to calculate the 
score. 
 
Table 7: Sea turtle nesting trends indicator thresholds and equation. 

Sea turtle nesting trends Score Equation 
2 100 y=25x+50 
1 75 y=25x+50 
0 50 y=25x+50 
-1 25 y=25x+50 
-2 0 y=25x+50 

 

Sea	turtle	hatching	success	
 The sea turtle hatching success thresholds are multiple thresholds determined based on 
the National Marine Fisheries Service and US Fish and Wildlife Service recovery goal for 
loggerhead hatching in Georgia. The thresholds are as follows: A = >70%, B = 60−69%, C = 
50−59%, D = 40−49%, and F = 30−39%. The sea turtle hatching success value for entire coastal 
Georgia per year was compared to the thresholds to calculate an overall score. The equations in 
Table 8 were used to calculate the score. 
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Table 8: Sea turtle hatching success indicator thresholds and equation. 
Sea turtle hatching success Score Equation 

>70% 100-80 y=x+10 
60 – 69% 79-60 y=2.1111x-66.667 
50 – 59% 59-40 y=2x-60 
40 – 49% 39-20 y=2x-60 
30 – 39% 19-0 y=2x-60 

 

Overall	Scoring	and	Grades	
	

Once	thresholds	have	been	identified,	data	are	scored	using	either	a	pass/fail	or	
multiple	threshold	method.	Ideally,	multiple	thresholds	are	used	to	provide	some	gradation	
of	results	from	poor	to	excellent,	rather	than	just	pass	or	fail,	but	this	may	not	be	
appropriate	for	all	indicators.	
	 A	pass/fail	scoring	method	is	a	simple	method	used	to	calculate	indicator	scores	
based	on	whether	or	not	an	ecologically	relevant	threshold	was	met.	The	process	outlined	
below	uses	enterococcus	as	an	example,	and	results	are	scored	on	a	scale	of	0	to	100%,	
where	the	higher	percentage	values	represent	more	healthy	conditions	(see	figure	below).	
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For	coastal	Georgia,	all	water	quality	indicators	have	multiple	thresholds	except	for	

enterococcus,	all	fisheries	indicators	have	pass/fail	thresholds,	all	bird	indicators	have	
multiple	thresholds,	and	all	sea	turtle	indicators	have	multiple	thresholds.	By	using	multiple	
thresholds	when	they	are	available,	indicators	can	be	assessed	with	greater	precision	than	
using	a	pass/fail	method	(see	table	below).	

	
	
Once	each	indicator	is	compared	to	a	
pass/fail	or	multiple	threshold	scale,	
assigned	a	score,	and	averaged	into	a	
station	score	if	applicable,	a	grade	
can	be	assigned.	For	the	fisheries	
and	wildlife	indicators,	the	grading	
scale	follows	a	20-point	grade	scale	
of	0−100%,	with	equal	interval	
breaks	(see	table	at	right).		

For	the	enterococcus	and	
fecal	coliform	indicators,	the	grading	
scale	follows	a	10-point	grade	scale	
(<60%	=	F,	60-70%	=	D,	etc.)	with	
uneven	interval	breaks	(see	table	at	
right).	This	scoring	scale	is	different	
since	bacteria	and	contaminant	
indicators	are	directly	related	to	
human	health	and	warrant	a	stricter	
grading	scale.	In	order	to	
incorporate	the	human	health	index	
into	the	other	two	indices,	the	scores	
are	converted	from	a	10-point	to	20-
point	scale.		

Final	grades	are	equally	
divided	to	provide	a	clearer	picture	
of	health	(see	figure	below).	
Following	the	typical	school	grading	

Score () Grade Description
≥ to < F Very poor

≥ to < D– Poor

≥25 to <35 D Poor

≥35 to <40 D+ Poor

≥40 to <45 C– Moderately Poor

≥45 to <55 C Moderate

≥55 to <60 C+ Moderate

≥60 to <65 B– Moderately Good

≥65 to <75 B Moderately Good

≥75 to <80 B+ Moderately Good

≥80 to <85 A– Good

≥85 to <95 A Good

≥95 to <100 A+ Good

=100 A+ Very Good

Score Narrative
 Excellent

.< Good

.< Moderate

.< Moderately Poor

.< Poor

< Very Poor
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scale	overall	(<60%	=	F,	60-70%	=	D,	etc.)	would	result	in	consistently	failing	grades,	which	
does	not	provide	information	about	small	improvements	or	declines	in	ecosystem	health.	
The	equally	divided	grading	scale	and	multiple	thresholds	allow	evaluation	of	small	changes	
in	ecosystem	health,	even	at	the	very	poor,	poor,	and	moderately	poor	ranges.	

	
	

	
	
	
Final	indicators,	thresholds,	time	periods,	location,	and	protocol	are	listed	in	Table	9.	
	
Table	9:	All	indicators	and	thresholds.	
Indicator	 Threshold	 Time	

period	
Location	 Protocol	

Enterococcus	 70	CFUs	 Entire	
year	

Beach	sampling	
sites	(CRD)	

US	EPA’s	Beach	
Action	Value	

Fecal	coliform	 43MPN	and	14MPN	 Entire	
year	

Shellfish	area	
sites	(CRD	&	
EPD)	

National	Shellfish	
Sanitation	Program	

Dissolved	
oxygen	

5	mg/l	and	3	mg/l	 June	–	
October	

Coastal	areas	
east	of	Rt-17	
and	I-95	

GA	DNR	

Blue	crabs	 long-term	geometric	
mean	over	most	
recent	20	years	

(March	–	
April)	

Coastal	trawls	 GA	DNR	

Red	drum	 long-term	geometric	
mean	over	most	
recent	20	years	

	(June	–	
August)	

Coastal	trawls	 GA	DNR	

Spotted	seatrout	 long-term	geometric	
mean	over	most	
recent	20	years	

	 Coastal	trawls	 GA	DNR	

Shrimp	 long-term	geometric	
mean	over	most	
recent	20	years	

Entire	
year	

Coastal	trawls	 GA	DNR	

Wood	stork	
productivity	

>2.0,	2.0-1.5,	1.5-1.0,	
1.0-0.5,	0.5-0	

Entire	
year	

Beach	nest	
locations	

1.5	chicks	per	nest,	
regional	
productivity	range	

American	
oystercatcher	

>0.5,	0.5-0.32,	0.32-
0.2,	0.2-0.1,	0.1-0	

Entire	
year	

Beach	nest	
locations	

replacement	rate	
of	0.32	
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Bald	eagles	 See	tables	3-6.	 Entire	
year	

Nest	locations	 GA	DNR,	WRD	

Sea	turtle	
nesting	trends	

>2%	increase,	1%-
2%	increase,	0-1%	
increase,	0-1%	
decrease,	>1%	
decrease	

Entire	
year	

Beach	nest	
locations	

National	Marine	
Fisheries	Service	
and	US	Fish	and	
Wildlife	Service	
recovery	goal	=	2%	
increase	over	50yr	

Sea	turtle	
hatching	success	

>70%,	60%-69%,	
50%-59%,	40%-
49%,	30%-39%	

Entire	
year	

Beach	nest	
locations	

National	Marine	
Fisheries	Service	
and	US	Fish	and	
Wildlife	Service	
recovery	goal	

	

Quality	Assurance/Quality	Control	
	

Raw	data	QA/QC	
	 Data	spreadsheets	are	provided	to	the	analysts	from	the	Georgia	Department	of	
Natural	Resources.	These	data	include	all	sampling	points	for	all	indicators,	as	well	as	
weather	and	field	notes.	The	first	step	is	to	check	over	the	data	for	any	outliers	or	flagged	
data.	This	is	done	by	graphing	the	data	over	time	and	by	sampling	site.	This	is	the	time	that	
flagged	data	is	noted	and	correspondence	with	the	data	entry	person	and/or	the	field	
monitor	is	conducted	to	determine	if	there	was	an	equipment	malfunction	or	a	collection	
error.	Graphing	each	indicator	by	site	helps	to	see	related	patterns	in	the	data.	If	one	site	is	
inconsistent	with	other	sites,	such	as	an	increasing	value	while	all	other	sites	are	
decreasing,	it	is	an	indication	of	suspect	data.	If	the	data	are	then	checked	and	confirmed	as	
correct,	this	could	be	a	“hotspot”	and	should	be	followed	up	by	the	organization	to	
determine	the	problem.			
	

Data	analysis	QA/QC		
	 After	data	were	analyzed,	a	second	person	re-checks	the	data.	All	numbers	are	
compared	to	original	spreadsheets	to	make	sure	there	are	not	any	errors	transferring	data.	
All	calculations	are	also	checked,	to	make	sure	equations	have	been	entered	in	correctly,	
and	applied	to	the	correct	cells	in	the	Excel	spreadsheet.	The	current	dataset	is	small	
enough	to	check	every	indicator	and	every	calculation.	As	datasets	become	larger	and	more	
complex,	a	subset	of	data	is	checked.	This	is	done	by	comparing	the	current	year’s	indicator	
score	to	last	year’s	indicator	score.	If	the	score	is	different	by	33%	(or	a	pre-determined	
amount)	between	one	year	and	the	next,	those	data	are	flagged	and	checked	for	accuracy.	
Having	proper	quality	assurance	and	quality	control	methods	is	vital	to	maintaining	the	
integrity	of	the	data.	
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New	indicators	added	in	2020	
 
For the past five years, two human health 
indicators, three fisheries indicators, and six 
wildlife indicators have been averaged into 
three indices and then averaged into an overall 
Coastal Georgia ecosystem health score. In 
2020, the values and threats to Coastal Georgia 
were revisited and indicator importance and 
relevance were reviewed. This led to the 
addition of three new indicators: dissolved 
oxygen, bald eagles, and spotted seatrout. The 
two indicators covering right whales 
(population and calves) were removed from 
the report card scoring. While right whale are 
important species, their population viability is 
influenced by much more than the time they 
spend in Georgia waters. The indicators were reorganized into four indices, water quality, 
fisheries, birds, and sea turtles. Despite the change in methodology, the scores calculated 
back to 2014 show similar results as the previous indicators used in past report cards. 

Combining	indicators	into	indices	
	 	
	 Overarching	indices	give	a	much	better	integrated	assessment	(and	therefore	
representative	score)	of	an	ecosystem’s	health	than	can	be	achieved	using	a	single	metric.	
These	indices	comprise	multiple	metrics	that	are	ranked	according	to	a	threshold	value	and	
then	averaged	together.	Multi-metric	health	indices	have	become	commonplace	in	resource	
and	ecosystem	management.	The	majority	of	these	indices	focus	on	stream	
macroinvertebrates	and	fish,	but	more	recently,	indices	have	been	developed	using	various	
water	quality	and	biotic	parameters.	There	are	many	parameters	that	can	be	included,	and	
all	need	to	be	properly	evaluated	in	terms	of	what	they	add	to	the	robustness	of	the	indices.	
Robustness	refers	to	the	ability	of	the	indicator	or	index	to	perform	well	under	a	range	of	
conditions.	Although	more	simplistic	indices	may	lack	relevant	parameters	or	the	spatial	
and	temporal	resolution	that	make	indices	more	robust	or	effective	for	regional	
comparisons,	very	complex	indices	may	have	indicators	that	do	not	necessarily	contribute	
much	to	the	robustness	of	the	index.	Hence,	the	main	objective	is	to	select	the	appropriate	
type	and	number	of	indicators	that,	when	combined	in	an	index,	give	a	robust	and	accurate	
representation	of	an	ecosystem’s	health	and	are	understandable	to	the	majority	of	users.		
	 In	coastal	Georgia,	four	indices	were	developed	to	help	synthesize	the	data	and	
obtain	an	overall	score	of	the	health	of	the	coast.	The	four	indices	are	a	Water	Quality	Index,	
a	Fisheries	Index,	a	Bird	Index,	and	a	Sea	Turtle	Index.	The	water	quality	indicators	are	
enterococcus,	fecal	coliform,	and	dissolved	oxygen.	The	fisheries	indicators	are	red	drum,	
blue	crab,	spotted	seatrout,	and	shrimp.	The	bird	indicators	are	wood	storks,	American	
oystercatchers,	and	bald	eagles.	The	sea	turtle	indicators	are	sea	turtle	hatching,	and	sea	
turtle	nesting.	These	four	indices	combined	create	the	overall	coastal	Georgia	health	score.	
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Communication	through	a	report	card	
	

Ecological	report	cards,	much	like	school	report	
cards,	provide	performance‒driven	numeric	grades	or	
letters	that	represent	the	relative	ecological	health	of	a	
geographic	region	or	component	of	the	ecosystem.	They	
are	an	important	tool	for	integrating	diverse	data	types	
into	simple	scores	that	can	be	communicated	to	
decision	makers	and	the	general	public.	In	other	words,	
large	and	often	complex	amounts	of	information	can	be	
made	understandable	to	a	broad	audience.	

Ecological	report	cards	enhance	research,	
monitoring,	and	management	in	several	ways.	For	the	
research	community,	they	can	lead	to	new	insights	
through	integration	schemes	that	reveal	patterns	not	
immediately	apparent,	help	to	design	a	conceptual	
framework	to	integrate	scientific	understanding	and	
environmental	values,	and	help	to	develop	scaling	
approaches	that	allow	for	comparison	in	time.	Within	monitoring	realms,	report	cards	
justify	continued	monitoring	by	providing	timely	and	relevant	feedback	to	managers	and	
can	have	the	added	benefit	of	accelerating	data	analyses.	For	management,	they	provide	
accountability	by	measuring	the	success	of	restoration	efforts	and	identifying	impaired	
regions	or	issues	of	ecological	concern.	This	catalyzes	improvements	in	ecosystem	health	
through	the	development	of	peer	pressure	among	local	communities.	Report	cards	also	can	
guide	restoration	efforts	by	creating	a	targeting	scheme	for	resource	allocation.	

Ecosystem	health	assessments	have	become	more	common	in	recent	years,	and	
report	cards	are	being	produced	by	a	variety	of	groups	from	small,	community‒based	
organizations	to	large	partnerships.	Although	methods,	presentation,	and	content	of	report	
cards	vary,	the	underlying	premise	is	the	same:	to	build	community	awareness	and	raise	the	
profile	of	health	impairment	issues	and	restoration	efforts.		

	
Some	common	elements	of	report	cards	include		

1. A	map	of	the	watershed	or	region		
2. A	grade	stamp	
3. The	year	of	the	report	card	
4. A	summary	of	the	key	features	(e.g.,	ecosystem	types,	recreation	activities)	
5. A	“What	You	Can	Do”	section	

	
For	the	Coastal	Georgia	report	card	numerous	meetings	were	conducted	to	plan	the	

content,	layout,	and	design	of	the	documents.	Many	iterations	of	the	report	card	occurred	as	
the	document	evolved	into	its	final	state.	The	report	card	provides	background	information	
on	the	coast,	impacts	to	the	ecosystems,	discussion	about	the	purpose	of	creating	a	report	
card,	details	about	what	the	public	can	do	to	protect	the	health	of	the	coast,	and	activities	
Georgia	DNR	is	doing	were	included	in	the	report	card	document,	in	addition	to	the	
methods,	scores,	and	grades.	This	report	card	provides	a	synthesis	of	monitoring	data	being	
collected	in	coastal	Georgia	in	a	visually	appealing	and	engaging	manner	(see	image	above).	
The	Coastal	Georgia	report	card	includes	the	five	basic	elements	listed	above.	In	addition,	
more	detailed	discussion	of	some	of	the	indicators	in	the	report	card	is	included.	
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Conclusions	
	

The	scores	and	grades	were	synthesized	into	a	public-friendly	document	that	can	
inform	and	engage	its	readers.	Furthermore,	the	resulting	report	card	is	a	tangible	output	of	
the	efforts	of	the	Georgia	Department	of	Natural	Resource’s	three	divisions:	Coastal	
Resources	Division,	Environmental	Protection	Division,	and	Wildlife	Division,	which	is	
important	for	their	continued	support	in	the	management	of	the	coast.		

The	process	of	producing	the	report	card,	from	the	initial	workshop	to	the	final	
stages	of	the	report	card,	was	made	possible	by	the	collective	efforts	of	the	Georgia	
Department	of	Natural	Resources	Coastal	Resources	Division,	Environmental	Protection	
Division,	Wildlife	Division,	and	the	Integration	&	Application	Network,	UMCES.	This	effort	
cannot	be	understated	in	regards	to	finishing	the	product	on	time,	so	that	the	report	card	is	
relevant	and	topical	when	released.		

In	future	report	cards,	with	increased	sampling	sites	and	new	indicators	measured,	
the	integrity	and	quality	of	the	data	will	increase	and	provide	guidance	for	management	
actions.	

Web	Resources	
	
Coastal	Resources	Division	
http://coastalgadnr.org/ 
 
Wildlife Resources Division 
http://georgiawildlife.org/ 
 
Environmental Protection Division 
http://georgiaepd.org/ 



	 20	

References	
 
Bennetts RE, Gross JE, Cahill K, McIntyre C, Bingham BB, Hubbard A, Cameron K, Carter SL. 
(2007). Linking monitoring to management and planning: assessment points as a generalized 
approach. The George Wright Forum 24(2): 59-79. 
 
Biggs HC. (2004). Promoting ecological research in national parks-a South African perspective. 
Ecological Applications 14:21-24.  
 
Bricker, S.B., C.G. Clement, D.E. Pirhalla, S.P. Orlando, and D.R.G. Farrow. (1999). National 
Estuarine Eutrophication Assessment: Effects of Nutrient Enrichment in the Nation’s Estuaries. 
NOAA, National Ocean Service, Special Projects Office and the National Centers for Coastal 
Ocean Science. Silver Spring, MD: 71 pp. 
 
Brost	B,	Witherington	B,	Meylan	A,	Leone	E,	Ehrhart	L,	Bagley	D.	2015.	Sea	turtle	hatchling	
production	from	Florida	(USA)	beaches,	2002−2012,	with	recommendations	for	analyzing	
hatching	success.	Endangered	Species	Research.	27:	53-68,	16pp.	
	
Davis	MB,	Simons	TR,	Groom	MJ,	Weaver	JL,	Cordes	JR.	(2001).	The	breeding	status	of	the	
American	Oystercatcher	on	the	east	coast	of	North	America	and	breeding	success	in	North	
Carolina.	Waterbirds	24(2):	195-202.	
	
EcoCheck. (2011). Sampling and data analysis protocols for Mid-Atlantic tidal tributary 
indicators. Wicks EC, Andreychek ML, Kelsey RH, Powell SL (eds). IAN Press, Cambridge, 
Maryland, USA. 
 
EcoCheck. (2013). Sampling and data analysis protocols for Mid-Atlantic non-tidal stream 
indicators. Wicks EC, Fries AS, Kelsey RH (eds). IAN Press, Cambridge, Maryland, USA. 
 
Florida Department of Environmental Protection. (2013). Numeric Nutrient Criteria for Florida 
Estuaries and Coastal Waters. 62-302.532 Estuary-Specific Numeric Interpretations of the 
Narrative Nutrient Criterion. Tallahassee, Florida. 
	
Georgia	DNR.	Reclassification	of	the	Continental	U.S.	Breeding	Population	of	the	Wood	Stork	
from	Endangered	to	Threatened.	Proposed	Rule	and	Notice	of	Petition	Finding.	[Docket	No.	
FWS-R4-ES-2011-0020;	92220-1113-0000-C6].	Comments	from	Georgia	Department	of	
Natural	Resources.	
	
Gowan	TA,	Ortega-Ortiz	JG	(2014)	Wintering	Habitat	Model	for	the	North	Atlantic	Right	
Whale	(Eubalaena	glacialis)	in	the	Southeastern	United	States.	PLoS	ONE	9(4):	e95126.	
doi:10.1371/journal.pone.0095126	
 
Groffman PM, Baron JS, Blett T, Gold AJ, Goodman I, Gunderson LH, Levinson BM, Palmer 
MA, Paerl HW, Peterson GD, Poff NL, Rejeski DW, Reynolds JF, Turner MG, Weathers KC,  
 
Hendricks J, Little J. (2003). Thresholds for regional vulnerability analysis. Regional 
vulnerability assessment program. US Environmental Protection Agency National Exposure 
Outreach Laboratory E243-05. 
www.nrac.wvu.edu/classes/resm493Q/files/final_stressor_threshold_table.pdf 
 



	 21	

Jensen ME, Reynolds K, Andreasen J, Goodman IA. (2000). A knowledge based approach to the 
assessment of watershed condition. Environ Monit Assess 64:271-283.  
 
Longstaff, B.J., T.J.B. Carruthers, W.C. Dennison, T.R. Lookingbill, J.M. Hawkey, J.E. Thomas, 
E.C. Wicks, and J. Woerner (eds). (2010). Integrating and applying science: A handbook for 
effective coastal ecosystem assessment. IAN Press, Cambridge, Maryland. 
 
Pantus FJ, Dennison WC. (2005). Quantifying and evaluating ecosystem health: A case study 
from Moreton Bay, Australia. Environmental Management 36:757-771. 
	
Pettis,	H.M.	and	Hamilton,	P.K.	(2014).	North	Atlantic	Right	Whale	Consortium	2014	annual	
report	card.	Report	to	the	North	Atlantic	Right	Whale	Consortium,	November	2014.	
	
Schulte,	SA.	2012.	Ecology	and	Population	Dynamics	of	American	Oystercatchers	
(Haematopus	palliatus).	North	Carolina	State	University.	Raleigh,	North	Carolina.	
	
Schulte,	SA.,	S.	Brown,	D.	Reynolds,	and	the	American	Oystercatcher	Working	Group.	2007.	
Version	2.0.	American	Oystercatcher	Conservation	Action	Plan	for	the	United	States	Atlantic	
and	Gulf	Coasts.	
 
Sheldon JE, Alber M. (2011). Recommended indicators of estuarine water quality for Georgia. 
Proceedings of the 2011 Georgia Water Resources Conference, held April 11-13, 2011. 
University of Georgia. 
	
Simons	TR,	Stocking	JJ.	2010.	American	Oystercatcher	Conservation	Initiative	–	North	
Carolina.	USGS	NC	Cooperative	Fish	and	Wildlife	Research	Unit,	Department	of	Biology,	
North	Carolina	State	University.	22	pp.	
	
U.S.	Fish	and	Wildlife	Service.	(1996).	Revised	recovery	plan	for	the	U.S.	breeding	
population	of	the	wood	stork.	U.S.	Fish	and	Wildlife	Service.	Atlanta,	Georgia.	41	p.	
 
Wiens J. (2006). Ecological thresholds: The key to successful environmental management or an 
important concept with no practical application? Ecosystems 9:1-13. 

	

	
 
 
 
 
 
 
 
 



	 22	

Appendix	A	
 
Past indicators or indicators that were explored but not used in the report card. 

Fish	consumption	advisories	
Fish consumption advisory data is an important indicator of human health. Throughout 

coastal Georgia key fish species that are commonly eaten by humans are tested for heavy metals 
and other dangerous chemicals. The primary metals found in fish in coastal Georgia are mercury 
and arsenic, which, when present at high levels are unsafe for human consumption. Heavy metals 
can enter fish through the food chain, as small fish eat plants or benthic organisms that may have 
taken up metals from contaminated soils or water. When larger fish eat the smaller fish, the 
amount of metals accumulated in the tissues of the large fish, which are then caught and eaten by 
humans. Fish consumption advisories are based on the amount of heavy metals that are at low 
enough concentrations in fish to still be safe for humans to consume. Fish consumption advisory 
data was removed in 2016 due to the data not being updated frequently. 

The fish consumption advisories threshold was determined using the Georgia DNR 
Environmental Protection Division’s State Guidelines for Eating Fish from Georgia Waters. The 
thresholds used are the different levels of the advisories themselves. There are four categories fish 
consumption can fall into, No restriction, 1 Meal per Week, 1 Meal per Month, and Do Not Eat. 
These categories are based on specific levels of arsenic and mercury found in fish tissues of the 
sampled fish. For each sampled fish, the arsenic and mercury were compared to the categories 
they fall into, and then each of these categories was assigned an appropriate score. Samples with 
No Restriction, were given a 100% score. Samples with 1 Meal per Week and 1 Meal per Month 
were given a 66.7% and 33.3% scores, respectively. Samples with Do Not Eat were given a 0% 
score. 

Right	whales	
Right whales are an important indicator to examine wildlife health in coastal Georgia. 

Right whale calf production index and right whale population growth rate are two indicators used 
to evaluate the health of this species in the waters of coastal Georgia. The right whale indicators 
were removed in 2020 due to inconsistencies with data collection, and the location of this species 
being mainly outside coastal Georgia. 

 
Right whale population growth rate 
 The right whale population growth rate thresholds are multiple thresholds determined 
based on recommendations from the National Marine Fisheries Service. The thresholds are as 
follows: A = ≥3.5%, B = 2.5−3.49%, C = 1.5−2.49%, D = 0.5−1.49%, and F = <0.5%. The right 
whale population growth rate value for entire coastal Georgia for 2011 was compared to the 
thresholds to calculate an overall score. For right whales, the most recent data available is from 
2011. 
 
Right whale calf production index 
 The right whale calf production index thresholds are multiple thresholds determined 
based on recommendations from the National Marine Fisheries Service. The thresholds are as 
follows: A = ≥0.075, B = 0.05−0.075, C = 0.025−0.05, D = 0.0125−0.025, and F = <0.0125. The 
right whale calf production index value for entire coastal Georgia for 2011 was compared to the 
thresholds to calculate an overall score. For right whales, the most recent data available is from 
2011. 
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Nutrients	
Nutrients are essential to the health and diversity of estuaries. However, excessive 

nutrients in water systems can lead to harmful algal blooms, which may negatively affect the 
health of humans and other animals. The primary nutrients of concern are nitrogen and 
phosphorus. Both are required for plants and animals to grow; however, when in excess, they can 
cause serious problems. When nitrogen and phosphorus are present in excess, algae overgrowth 
may occur, resulting in an algal bloom that eventually dies and decays. The decomposition 
process depletes dissolved oxygen, which can lead to very low dissolved oxygen levels and 
subsequent fish kills. Lower algae levels promote cleaner, clearer water, more available habitat, 
and fewer harmful algal bloom effects. 

Total	phosphorus	
 The total phosphorus (TP) threshold was determined based on the Florida Department of 
Environmental Protection’s Numeric Nutrient Criteria (62-302.532 Estuary-Specific Numeric 
Interpretations of the Narrative Nutrient Criterion). The Numeric Nutrient Criteria separates 
different areas throughout Florida and gives a specific criterion for each region. The furthest 
north threshold in Florida, which is the St. Mary’s River/Amelia River region, Lower St. Mary’s 
is 0.045 mg/l. For each total phosphorus reading, the measurement was compared to the threshold 
on a pass/fail basis. When TP was >0.045 mg/l, it equaled a failing score, where as if TP was 
≤0.045 mg/l, it equaled a passing score. While TP was analyzed and scored during the 
development of the report card, it was not included in the overall report card. This is due to 
difficulties coming to consensus on water quality data and thresholds in coastal Georgia. 

Dissolved	inorganic	nitrogen	
 The dissolved inorganic nitrogen (DIN) thresholds are multiple thresholds based on the 
US EPA’s National Coastal Condition Assessment. The thresholds are <0.1 mg/l, 0.1−0.5 mg/l 
and >0.5 mg/l. Each dissolved inorganic nitrogen sample was compared to these thresholds to 
calculate the scores. When the DIN value was <0.1 mg/l, it equaled a 100% score. When the DIN 
value was between 0.1 mg/l and 0.5 mg/l, it equaled a 50% score. When the DIN value was >0.5 
mg/l, it equaled a 0% score. While DIN was analyzed and scored during the development of the 
report card, it was not included in the overall report card. This is due to difficulties coming to 
consensus on water quality data and thresholds in coastal Georgia. 

Chlorophyll	a	
Chlorophyll is a key indicator of estuary health. It is the green pigment that allows plants 

to convert sunlight into organic compounds during photosynthesis. Of the several kinds of 
chlorophyll, chlorophyll a is the predominant type found in microalgae (phytoplankton) in fresh 
and saltwater ecosystems. Therefore, chlorophyll a is used as a measure of phytoplankton 
biomass, which is controlled by factors such as water temperature and light and nutrient 
availability. Phytoplankton serve as a base of the food web in many estuaries. However, too much 
phytoplankton leads to large algal blooms that can reduce water clarity. Additionally, once an 
algal bloom dies, the algae cells sink to deeper water, where they decay and deplete waters of 
oxygen. Lower algae levels promote cleaner, clearer water, more available habitat, and fewer 
harmful algal bloom effects. 

The chlorophyll a thresholds are multiple thresholds based on the US EPA’s National 
Coastal Condition Assessment. The thresholds are <5 µg/l, 5−20µg/l and >20 µg/l. Each 
chlorophyll a sample was compared to these thresholds to calculate the scores. When the 
chlorophyll a value was <5 µg/l, it equaled a 100% score. When the chlorophyll a value was 
between 5 µg/l and 20 µg/l, it equaled a 50% score. When the chlorophyll a value was >20µg/l, it 
equaled a 0% score. While chlorophyll a was analyzed and scored during the development of the 
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report card, it was not included in the overall report card. This is due to difficulties coming to 
consensus on water quality data and thresholds in coastal Georgia. 

Water	clarity	
 Water clarity is an important water quality indicator to determine ecosystem health. 
Water clarity is a measure of how much light penetrates through the water column. It is 
dependent upon the amount of suspended particles (e.g., sediment and plankton) and colored 
organic matter present. Clear water is critical for the growth and survival of aquatic grasses, as 
well as fish, crabs, and other aquatic organisms. However, clear water should not be confused 
with the color of the water. Black water systems, for example, have highly colored water, but that 
is a natural phenomenon and is not an indication of eutrophication. Poor water clarity is usually 
caused by a combination of excess suspended sediments from runoff from the land and the 
growth of phytoplankton, which is fueled by nutrients. 

The water clarity thresholds are multiple thresholds based on a University of Georgia 
report of Recommended Indicators of Estuarine Water Quality for Georgia by Joan E. Sheldon 
and Merryl Alber. The thresholds are >0.5 m, 0.5−0.3 m and <0.3 m. Each water clarity sample 
was compared to these thresholds to calculate the scores. When the water clarity value was >0.5 
m, it equaled a 100% score. When the water clarity value was between 0.5 m and 0.3 m, it 
equaled a 50% score. When the water clarity value was <0.3 m, it equaled a 0% score. While 
water clarity was analyzed and scored during the development of the report card, it was not 
included in the overall report card. This is due to difficulties coming to consensus on water 
quality data and thresholds in coastal Georgia. 


