COASTAL ECOSYSTEM HEALTH INDICATORS US

TITLE: UNDERSTANDING COASTAL ECOSYSTEM HEALTH INDICATORS IN THE US

COASTAL ECOSYSTEM HEALTH INDICATORS US ARE CRUCIAL FOR MONITORING THE VITALITY AND RESILIENCE OF OUR NATION'S
INVALUABLE COASTLINES. THESE INDICATORS SERVE AS VITAL SIGNS, PROVIDING SCIENTISTS, POLICYMAKERS, AND THE PUBLIC
WITH A CLEAR UNDERSTANDING OF THE ENVIRONMENTAL STATUS OF MARINE AND ESTUARINE ENVIRONMENTS. BY TRACKING A
DIVERSE ARRAY OF BIOLOGICAL, CHEMICAL, AND PHYSICAL PARAMETERS, WE CAN ASSESS THE IMPACT OF HUMAN ACTIVITIES,
CLIMATE CHANGE, AND NATURAL PHENOMENA. THIS COMPREHENSIVE ANALYSIS WILL DELVE INTO THE KEY METRICS USED TO
EVALUATE THE HEALTH oF US COASTAL ECOSYSTEMS, EXPLORING THEIR SIGNIFICANCE, THE METHODS OF MEASUREMENT, AND
THEIR ROLE IN INFORMING CONSERVATION AND MANAGEMENT STRATEGIES. UNDERSTANDING THESE INDICATORS IS PARAMOUNT FOR
SAFEGUARDING THESE DYNAMIC AND PRODUCTIVE ENVIRONMENTS FOR FUTURE GENERATIONS.
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THE IMPORTANCE oF CoAsTAL EcosYSTEM HEALTH INDICATORS

THE HEALTH OF COASTAL ECOSYSTEMS IS INTRINSICALLY LINKED TO HUMAN WELL-BEING, SUPPORTING VITAL SERVICES SUCH AS
FISHERIES, TOURISM, COASTAL PROTECTION, AND CARBON SEQUESTRATION. MONITORING THESE ENVIRONMENTS IS NOT MERELY
AN ACADEMIC EXERCISE; IT IS A FUNDAMENTAL NECESSITY FOR SUSTAINABLE DEVELOPMENT AND RESOURCE MANAGEMENT.
COASTAL ECOSYSTEM HEALTH INDICATORS PROVIDE A STANDARDIZED FRAMEWORK FOR ASSESSING THE STATUS OF THESE
COMPLEX SYSTEMS, ALLOWING FOR THE IDENTIFICATION OF TRENDS, DETECTION OF STRESSORS, AND EVALUATION OF THE
EFFECTIVENESS OF MANAGEMENT INTERVENTIONS. W/ ITHOUT RELIABLE INDICATORS, IT WOULD BE EXCEEDINGLY DIFFICULT TO
PINPOINT THE ROOT CAUSES OF ENVIRONMENTAL DEGRADATION OR TO PRIORITIZE CONSERVATION EFFORTS EFFECTIVELY. THE
UNITED STATESI WITH ITS EXTENSIVE COASTLINE, FACES A UNIQUE SET OF CHALLENGES AND OPPORTUNITIES IN MAINTAINING
THE HEALTH OF ITS MARINE AND ESTUARINE ENVIRONMENTS, MAKING THE CONSISTENT APPLICATION OF ROBUST HEALTH
INDICATORS ESSENTIAL.

Key BioLogicAL INDICATORS FOR US CoAsTAL ECosYSTEMS

BIOLOGICAL INDICATORS OFFER A DIRECT WINDOW INTO THE LIVING COMPONENTS OF COASTAL ECOSYSTEMS, REFLECTING THEIR
ABILITY TO SUPPORT LIFE AND THE OVERALL ECOLOGICAL INTEGRITY. THESE METRICS OFTEN CAPTURE THE CUMULATIVE



IMPACTS OF VARIOUS ENVIRONMENTAL PRESSURES THAT MIGHT NOT BE IMMEDIATELY APPARENT FROM CHEMICAL OR PHYSICAL
MEASUREMENTS ALONE. THE HEALTH OF BIOLOGICAL COMMUNITIES IS A STRONG TESTAMENT TO THE FUNCTIONING OF THE ENTIRE
ECOSYSTEM, FROM THE MICROBIAL LEVEL TO APEX PREDATORS.

BIODIVERSITY AND SPECIES RICHNESS

BIODIVERSITY, ENCOMPASSING THE VARIETY OF SPECIES WITHIN A GIVEN AREA, IS A CORNERSTONE OF ECOSYSTEM RESILIENCE.
HIGH SPECIES RICHNESS SUGGESTS A ROBUST AND ADAPTABLE ECOSYSTEM CAPABLE OF WITHSTANDING DISTURBANCES. DECLINES
IN BIODIVERSITY CAN SIGNAL UNDERLYING ENVIRONMENTAL PROBLEMS, SUCH AS HABITAT LOSS, POLLUTION, OR THE
INTRODUCTION OF INVASIVE SPECIES. MONITORING THE PRESENCE AND ABUNDANCE OF DIFFERENT TAXA, FROM PHYTOPLANKTON
AND ZOOPLANKTON TO FISH AND BENTHIC INVERTEBRATES, PROVIDES CRUCIAL INSIGHTS INTO THE OVERALL HEALTH OF us
COASTAL WATERS.

ABUNDANCE AND DISTRIBUTION OF KEY SPECIES

THE ABUNDANCE AND SPATIAL DISTRIBUTION OF SPECIFIC SPECIES CAN ACT AS POWERFUL INDICATORS OF ECOSYSTEM HEALTH.
For EXAMPLE, THE POPULATION SIZE OF COMMERCIALLY IMPORTANT FISH SPECIES, SUCH AS COD OR FLOUNDER, IS DIRECTLY
IMPACTED BY FISHING PRESSURE AND THE AVAILABILITY OF SUITABLE HABITAT AND FOOD SOURCES. SIMILARLY/ THE PRESENCE OF
INDICATOR SPECIES, WHICH ARE PARTICULARLY SENSITIVE TO ENVIRONMENTAL CHANGES, CAN SERVE AS AN EARLY W ARNING
SYSTEM. CHANGES IN THE DISTRIBUTION OF SPECIES, SUCH AS THE NORTHW ARD MIGRATION OF WARMER-WATER SPECIES DUE TO
RISING OCEAN TEMPERATURES, ALSO PROVIDE CRITICAL INFORMATION ABOUT ECOSYSTEM SHIFTS.

PoPULATION HEALTH AND PHYSIOLOGICAL STRESS

BEYOND SIMPLY COUNTING ORGANISMS, ASSESSING THE HEALTH OF INDIVIDUAL ORGANISMS WITHIN A POPULATION IS VITAL.
INDICATORS OF PHYSIOLOGICAL STRESS INCLUDE REDUCED GROW TH RATES, IMPAIRED REPRODUCTION, INCREASED DISEASE
PREVALENCE, AND THE PRESENCE OF LESIONS OR DEFORMITIES. THESE CAN BE DIRECTLY LINKED TO ENVIRONMENTAL STRESSORS
LIKE POLLUTION, LOW OXYGEN LEVELS, OR EXPOSURE TO TOXINS. For INSTANCE, STUDIES ON THE HEALTH OF SHELLFISH
POPULATIONS CAN REVEAL THE IMPACT OF CONTAMINANTS OR NUTRIENT POLLUTION ON THEIR SURVIVAL AND REPRODUCTIVE
SUCCESS.

HasITAT CONDITION AND EXTENT

THE PHYSICAL STRUCTURE OF COASTAL HABITATS IS FUNDAMENTAL TO THE SPECIES THEY SUPPORT. KEY INDICATORS INCLUDE
THE EXTENT AND CONDITION OF VITAL HABITATS SUCH AS CORAL REEFS, SEAGRASS BEDS, KELP FORESTS, AND SALT MARSHES.
DEGRADATION OR LOSS OF THESE HABITATS DUE TO COASTAL DEVELOPMENT, DREDGING, POLLUTION, OR CLIMATE CHANGE
DIRECTLY IMPACTS THE BIODIVERSITY AND PRODUCTIVITY OF THE ECOSYSTEM. MONITORING THE SPATIAL EXTENT AND THE
ECOLOGICAL QUALITY OF THESE HABITATS, USING TECHNIQUES LIKE REMOTE SENSING AND UNDERWATER SURVEYS, IS THEREFORE
CRITICAL FOR ASSESSING OVERALL COASTAL HEALTH.

CriTicaL CHeMicAL INDICATORS IN US CoAasTAL W ATERS

THE CHEMICAL COMPOSITION OF COASTAL WATERS PLAYS A PIVOTAL ROLE IN DETERMINING THEIR SUITABILITY FOR MARINE LIFE.
CHANGES IN CHEMICAL PARAMETERS CAN HAVE RAPID AND PROFOUND EFFECTS ON THE HEALTH AND FUNCTIONING OF COASTAL
ECOSYSTEMS, OFTEN SERVING AS DIRECT INDICATORS OF POLLUTION OR ALTERED ENVIRONMENTAL CONDITIONS.



WATER QUALITY PARAMETERS (PH, DiSSOLVED OXYGEN, SALINITY)

FUNDAMENTAL WATER QUALITY PARAMETERS ARE ESSENTIAL FOR SUSTAINING MARINE LIFE. DISSOLVED OXYGEN (DO) LEVELS
ARE CRITICAL FOR RESPIRATION; LOW DO, OR HYPOXIA, CAN LEAD TO MARINE “DEAD ZONES.” SALINITY, THE SALT CONTENT OF
THE WATER, INFLUENCES SPECIES DISTRIBUTION AND PHYSIOLOGICAL PROCESSES. PH, A MEASURE OF ACIDITY OR ALKALINITY, IS
ALSO VITAL; A DECREASE IN PH, INDICATIVE OF OCEAN ACIDIFICATION, POSES A SIGNIFICANT THREAT TO SHELL-FORMING
ORGANISMS. REGULAR MONITORING OF THESE PARAMETERS ACROSS DIFFERENT US COASTAL REGIONS IS FUNDAMENTAL FOR
UNDERSTANDING WATER SUITABILITY FOR VARIOUS ORGANISMS.

NUTRIENT LOADING AND EUTROPHICATION

EXCESSIVE INPUT OF NUTRIENTS, PRIMARILY NITROGEN AND PHOSPHORUS FROM AGRICULTURAL RUNOFF, WASTEWATER
TREATMENT, AND ATMOSPHERIC DEPOSITION, CAN LEAD TO EUTROPHICATION. THIS PROCESS FUELS ALGAL BLOOMS, WHICH
WHEN THEY DECAY, CONSUME LARGE AMOUNTS OF DISSOLVED OXYGEN, CREATING HYPOXIC CONDITIONS DETRIMENTAL TO
MARINE LIFE. TRACKING NUTRIENT CONCENTRATIONS AND THE EXTENT OF ALGAL BLOOMS IN ESTUARIES AND COASTAL WATERS
PROVIDES A DIRECT MEASURE OF THE IMPACT OF LAND-BASED ACTIVITIES ON AQUATIC HEALTH.

CONTAMINANT LEVELS (HEAVY METALS, PERSISTENT ORGANIC POLLUTANTS)

COASTAL WATERS CAN ACCUMULATE A VARIETY OF HARMFUL CONTAMINANTS, INCLUDING HEAVY METALS (E.G., MERCURY,
LEAD) AND PERSISTENT ORGANIC POLLUTANTS (POPs) Like PCBS AND PESTICIDES. THESE SUBSTANCES CAN BIOACCUMULATE
IN THE FOOD WEB, POSING RISKS TO MARINE ORGANISMS AND, THROUGH SEAFOOD CONSUMPTION, TO HUMAN HEALTH. REGULAR
MONITORING OF CONTAMINANT LEVELS IN WATER, SEDIMENT, AND BIOTA IS CRUCIAL FOR IDENTIFYING POLLUTION SOURCES AND
ASSESSING ECOLOGICAL RISK.

MICROPLASTIC PRESENCE

MICROPLASTICS, TINY PLASTIC PARTICLES LESS THAN 5 MILLIMETERS IN SIZE, ARE INCREASINGLY RECOGNIZED AS A \WIDESPREAD
ENVIRONMENTAL POLLUTANT IN MARINE ECOSYSTEMS. THEY CAN BE INGESTED BY MARINE ORGANISMS, POTENTIALLY CAUSING
PHYSICAL HARM AND INTRODUCING HARMFUL CHEMICALS. MONITORING THE ABUNDANCE AND TYPES OF MICROPLASTICS IN
COASTAL WATERS AND SEDIMENTS IS A GROWING AREA OF RESEARCH AND A KEY INDICATOR OF ANTHROPOGENIC IMPACT.

PHYSICAL INDICATORS OF COASTAL SYSTEM INTEGRITY

THE PHYSICAL CHARACTERISTICS OF COASTAL ENVIRONMENTS ARE DYNAMIC AND SUSCEPTIBLE TO VARIOUS INFLUENCES, BOTH
NATURAL AND ANTHROPOGENIC. MONITORING THESE PHYSICAL ASPECTS HELPS US UNDERSTAND THE STABILITY, RESILIENCE, AND
OVERALL INTEGRITY OF US COASTAL ZONES.

SHORELINE CHANGE AND EROSION RATES

THE RATE AT WHICH COASTLINES ARE ERODING OR ACCRETING IS A SIGNIFICANT PHYSICAL INDICATOR OF COASTAL HEALTH.
ACCELERATED EROSION CAN BE CAUSED BY FACTORS SUCH AS SEA-LEVEL RISE, INCREASED STORM INTENSITY, HUMAN
MODIFICATIONS OF SHORELINES (E.G., HARD STRUCTURES), AND SEDIMENT SUPPLY REDUCTION. MONITORING SHORELINE CHANGE
HELPS PREDICT FUTURE COASTAL VULNERABILITY AND INFORM ADAPTATION STRATEGIES.



SEDIMENTATION AND SEDIMENT QUALITY

THE COMPOSITION AND DEPOSITION OF SEDIMENTS ARE VITAL FOR THE HEALTH OF BENTHIC ECOSYSTEMS, WHICH FORM THE BASE
OF MANY COASTAL FOOD WEBS. EXCESSIVE SEDIMENTATION CAN SMOTHER HABITATS, WHILE POOR SEDIMENT QUALITY,
CONTAMINATED WITH POLLUTANTS OR LACKING IN ESSENTIAL ORGANIC MATTER, CAN RENDER AREAS UNSUITABLE FOR LIFE.
ASSESSING SEDIMENT TYPES, PARTICLE SIZE DISTRIBUTION, AND THE PRESENCE OF CONTAMINANTS IN COASTAL SEDIMENTS IS
CRUCIAL FOR UNDERSTANDING THE HEALTH OF THE SEAFLOOR ENVIRONMENT.

W ATER TEMPERATURE AND SEA LEVEL RISE

RISING WATER TEMPERATURES AND SEA LEVELS ARE DIRECT CONSEQUENCES OF CLIMATE CHANGE AND PROFOUNDLY IMPACT
COASTAL ECOSYSTEMS. ELEVATED WATER TEMPERATURES CAN STRESS ORGANISMS, ALTER SPECIES DISTRIBUTIONS, AND
INCREASE THE FREQUENCY OF HARMFUL ALGAL BLOOMS. SEA LEVEL RISE EXACERBATES COASTAL EROSION, INUNDATES
WETLANDS, AND INCREASES SALTWATER INTRUSION INTO FRESHWATER SYSTEMS. CONTINUOUS MEASUREMENT OF THESE
PHYSICAL PARAMETERS IS ESSENTIAL FOR UNDERSTANDING LONG-TERM TRENDS AND THEIR ECOLOGICAL CONSEQUENCES.

OCEAN ACIDIFICATION

OCEAN ACIDIFICATION, DRIVEN BY THE ABSORPTION OF EXCESS ATMOSPHERIC CARBON DIOXIDE INTO SEAWATER, LEADS TO A
DECREASE IN OCEAN PH. THIS CHEMICAL CHANGE IMPAIRS THE ABILITY OF MARINE ORGANISMS WITH CALCIUM CARBONATE SHELLS
OR SKELETONS, SUCH AS CORALS, OYSTERS, AND PLANKTON, TO GROW AND SURVIVE. MONITORING OCEAN PH LEVELS IN US
COASTAL WATERS IS CRITICAL FOR ASSESSING THE THREAT TO SHELLFISH INDUSTRIES AND CORAL REEF ECOSYSTEMS.

INTEGRATED APPROACHES TO CoASTAL HEALTH ASSESSMENT

ASSESSING COASTAL ECOSYSTEM HEALTH IS RARELY ACHIEVED BY EXAMINING A SINGLE INDICATOR IN ISOLATION. INTEGRATED
APPROACHES, WHICH COMBINE MULTIPLE BIOLOGICAL, CHEMICAL, AND PHYSICAL PARAMETERS, PROVIDE A MORE HOLISTIC AND
ACCURATE PICTURE OF ECOSYSTEM STATUS. THESE INTEGRATED SYSTEMS ALLOW FOR THE IDENTIFICATION OF COMPLEX
INTERACTIONS BETWEEN STRESSORS AND THE DEVELOPMENT OF MORE EFFECTIVE MANAGEMENT PLANS. FOR EXAMPLE, A DECLINE IN
A FISH POPULATION MIGHT BE ATTRIBUTABLE NOT ONLY TO OVERFISHING BUT ALSO TO DEGRADED HABITAT QUALITY AND
POLLUTION, ALL OF WHICH CAN BE TRACKED USING A SUITE OF INDICATORS.

THE RoLE oF CoASTAL EcosYsTEM HEALTH INDICATORS IN PoLICY AND
MANAGEMENT

COASTAL ECOSYSTEM HEALTH INDICATORS ARE INDISPENSABLE TOOLS FOR INFORMED DECISION-MAKING AND EFFECTIVE
ENVIRONMENTAL MANAGEMENT. THEY PROVIDE THE SCIENTIFIC BASIS FOR SETTING ENVIRONMENTAL QUALITY STANDARDS,
DEVELOPING REGULATORY POLICIES, AND IMPLEMENTING CONSERVATION PROGRAMS. BY TRACKING TRENDS IN THESE INDICATORS,
RESOURCE MANAGERS CAN IDENTIFY PROBLEM AREAS, ALLOCATE LIMITED RESOURCES EFFICIENTLY, AND EVALUATE THE SUCCESS
OF IMPLEMENTED MANAGEMENT STRATEGIES. FOR INSTANCE, INDICATORS OF NUTRIENT POLLUTION CAN DIRECTLY INFORM POLICIES
RELATED TO AGRICULTURAL PRACTICES AND WASTEWATER DISCHARGE. SIMILARLY, INDICATORS OF HABITAT HEALTH CAN GUIDE
DECISIONS ON COASTAL DEVELOPMENT AND RESTORATION PROJECTS.



CHALLENGES AND FUTURE DIRecTIONS FOR CoASTAL HEALTH MONITORING

DESPITE SIGNIFICANT ADVANCEMENTS, MONITORING COASTAL ECOSYSTEM HEALTH IN THE US FACES ONGOING CHALLENGES.
THESE INCLUDE THE VASTNESS AND COMPLEXITY OF COASTAL ENVIRONMENTS, THE DIFFICULTY OF OBTAINING CONSISTENT
LONG-TERM DATA, AND THE ATTRIBUTION OF OBSERVED CHANGES TO SPECIFIC CAUSES AMIDST MULTIPLE STRESSORS. FUTURE
DIRECTIONS INVOLVE LEVERAGING EMERGING TECHNOLOGIES SUCH AS REMOTE SENSING, AUTONOMOUS UNDERW ATER VEHICLES,
AND ADVANCED DATA ANALYTICS TO IMPROVE MONITORING EFFICIENCY AND DATA COVERAGE. EXPANDING CITIZEN SCIENCE
INITIATIVES AND FOSTERING GREATER COLLABORATION AMONG FEDERAL, STATE, AND LOCAL AGENCIES ARE ALSO KEY TO
STRENGTHENING OUR ABILITY TO PROTECT AND MANAGE THESE VITAL RESOURCES.

CoNcLUSION

THE ROBUST ASSESSMENT OF COASTAL ECOSYSTEM HEALTH INDICATORS IN THE US IS PARAMOUNT FOR ENSURING THE
SUSTAINABILITY OF OUR INVALUABLE MARINE AND ESTUARINE ENVIRONMENTS. BY DILIGENTLY TRACKING A DIVERSE ARRAY OF
BIOLOGICAL, CHEMICAL, AND PHYSICAL PARAMETERS, WE GAIN CRITICAL INSIGHTS INTO THE PRESSURES IMPACTING THESE
DYNAMIC SYSTEMS. THESE INDICATORS SERVE AS THE SCIENTIFIC BEDROCK FOR INFORMED POLICY DEVELOPMENT, EFFECTIVE
RESOURCE MANAGEMENT, AND TARGETED CONSERVATION EFFORTS, ULTIMATELY SAFEGUARDING THE ECOLOGICAL INTEGRITY AND
ECONOMIC VITALITY OF OUR COASTLINES. CONTINUED INVESTMENT IN MONITORING TECHNOLOGIES, INTEGRATED ASSESSMENT
APPROACHES, AND COLLABORATIVE STEWARDSHIP WILL BE ESSENTIAL FOR NAVIGATING THE COMPLEX CHALLENGES AHEAD AND
ENSURING THE LONG-TERM HEALTH OF US COASTAL ECOSYSTEMS.

FAQ

Q: WHAT ARE THE MOST COMMON COASTAL ECOSYSTEM HEALTH INDICATORS USED IN
THE US?

A: THE MOST COMMON COASTAL ECOSYSTEM HEALTH INDICATORS IN THE US INCLUDE A RANGE OF BIOLOGICAL PARAMETERS
LIKE SPECIES DIVERSITY AND ABUNDANCE, HABITAT EXTENT AND CONDITION (E.G., SEAGRASS BEDS, CORAL REEFS)/ AND
POPULATION HEALTH. CHEMICAL INDICATORS FOCUS ON WATER QUALITY (DISSOLVED OXYGEN, PH, SALINITY), NUTRIENT
LEVELS (NITROGEN, PHOSPHORUS), AND CONTAMINANT CONCENTRATIONS (HEAVY METALS, POPS) PHYSICAL INDICATORS
OFTEN INVOLVE SHORELINE CHANGE RATES, SEDIMENT QUALITY, WATER TEMPERATURE, AND SEA LEVEL RISE.

QZ How DO SCIENTISTS MEASURE THESE COASTAL ECOSYSTEM HEALTH INDICATORS?

A: SCIENTISTS EMPLOY A VARIETY OF METHODS TO MEASURE COASTAL ECOSYSTEM HEALTH INDICATORS. BIOLOGICAL
INDICATORS ARE ASSESSED THROUGH FIELD SURVEYS, SPECIES COUNTS, GENETIC ANALYSIS, AND SAMPLING FOR PHYSIOLOGICAL
STRESS. CHEMICAL INDICATORS ARE MEASURED USING WATER AND SEDIMENT SAMPLING, LABORATORY ANALYSIS, AND
CONTINUOUS MONITORING SENSORS. PHYSICAL INDICATORS ARE MONITORED THROUGH REMOTE SENSING <SATELLITE IMAGERY),
GPS MEASUREMENTS OF SHORELINES, SEDIMENT CORING, TIDE GAUGES, AND OCEANOGRAPHIC BUOYS.

Q: WHY IS MONITORING NUTRIENT LOADING IMPORTANT FOR COASTAL ECOSYSTEM
HEALTH IN THE US?

A: MONITORING NUTRIENT LOADING IS CRITICAL BECAUSE EXCESS NUTRIENTS, PRIMARILY NITROGEN AND PHOSPHORUS, LEAD TO
EUTROPHICATION IN COASTAL WATERS. THIS PROCESS FUELS HARMFUL ALGAL BLOOMS, WHICH DEPLETE DISSOLVED OXYGEN
WHEN THEY DECOMPOSE, CREATING HYPOXIC “DEAD ZONES” THAT CAN KILL FISH AND OTHER MARINE LIFE. |T DIRECTLY IMPACTS
THE ECOLOGICAL BALANCE AND ECONOMIC ACTIVITIES LIKE FISHERIES AND TOURISM.



Q: WHAT IS THE SIGNIFICANCE OF SEA LEVEL RISE AS A COASTAL ECOSYSTEM HEALTH
INDICATOR?

A: SEA LEVEL RISE IS A SIGNIFICANT INDICATOR OF CLIMATE CHANGE'S IMPACT ON COASTAL ECOSYSTEMS. |T EXACERBATES
COASTAL EROSION, LEADING TO HABITAT LOSS FOR COASTAL WETLANDS AND BEACHES. |T ALSO INCREASES SALTWATER
INTRUSION INTO FRESHWATER SOURCES, IMPACTING ESTUARINE ECOLOGY, AND CAN LEAD TO INCREASED FLOODING AND STORM
SURGE IMPACTS ON COASTAL INFRASTRUCTURE AND NATURAL HABITATS.

Q: How DO CONTAMINANTS LIKE HEAVY METALS AFFECT US COASTAL ECOSYSTEMS?

A: CONTAMINANTS LIKE HEAVY METALS (E.G., MERCURY, LEAD) CAN HAVE SEVERE DETRIMENTAL EFFECTS ON US COASTAL
ECOSYSTEMS. THEY CAN BE TOXIC TO MARINE ORGANISMS, IMPAIRING REPRODUCTION, GROWTH, AND SURVIVAL. THESE
CONTAMINANTS CAN BIOACCUMULATE UP THE FOOD CHAIN, POSING RISKS TO TOP PREDATORS AND POTENTIALLY TO HUMAN
HEALTH THROUGH THE CONSUMPTION OF CONTAMINATED SEAFOOD.

Q: WHAT IS THE ROLE oF THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) IN
MONITORING COASTAL HEALTH?

A: THE US ENVIRONMENTAL ProTECTION AGENCY (EPA) PLAYS A SIGNIFICANT ROLE IN MONITORING COASTAL HEALTH
THROUGH VARIOUS PROGRAMS AND INITIATIVES. THEY CONDUCT RESEARCH, DEVELOP WATER QUALITY CRITERIA, SUPPORT
MONITORING EFFORTS BY STATES AND TRIBES, AND IMPLEMENT REGULATIONS AIMED AT REDUCING POLLUTION AND PROTECTING
CoASTAL WATERS. THE EPA’s NaTionaL CoasTAL ConpiTioN AssessMENT (NCCA) IS A KEY PROGRAM THAT EVALUATES
THE HEALTH OF THE NATION'S COASTAL WATERS USING A SUITE OF INDICATORS.

Q: How DOES OCEAN ACIDIFICATION IMPACT SHELLFISH POPULATIONS, WHICH ARE
IMPORTANT TO US COASTAL ECONOMIES?

A: OCEAN ACIDIFICATION, CAUSED BY INCREASED ABSORPTION OF ATMOSPHERIC CARBON DIOXIDE, LOWERS THE PH oF
SEAWATER. THIS MAKES IT MORE DIFFICULT FOR SHELLFISH, SUCH AS OYSTERS, CLAMS, AND MUSSELS, TO BUILD AND MAINTAIN

THEIR CALCIUM CARBONATE SHELLS. THIS CAN LEAD TO REDUCED GROWTH RATES, INCREASED MORTALITY, AND SIGNIFICANT
NEGATIVE IMPACTS ON AQUACULTURE AND WILD SHELLFISH FISHERIES THAT ARE VITAL TO US COASTAL ECONOMIES.
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