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Tremendous population and developmental pressures have been building in the coastal areas for the last four
decades. Coastal resources play a critical role in food security and livelihoods of the people living in the region,
particularly for low-income groups. The unsystematic utilization of these resources directly impudence human
health as well as economic viability. In fact coastal pollution
becomes a truly human life-threatening issue. As most
ecosystems is vulnerable to human exploitation in various

ways: the studies on overall health of Dhamra coastal-sea
ecosystem for some of the more critical coastal habitats may
serve as sentinel of the ecosystem health. Further threats to the
survival of all coastal ecosystems, are pollutions caused by
human activities furtherance with climate change in varying

intensity and
effects. Pollution
problems are significant from Industries, fishing, urban and
agricultural activities, which culminate in coastal areas. The level of
pollution can often be correlated to the degree of industrializationin a
country {Tanabe, 2002). Similardy, the over-exploitation of coastal
resources has been shown to correlate to the intensity of fishing and
anthropogenic activities (Burke et al, 2000). The Dhamra coastal
stretch is dynamic and influenced by two major river systems namely
Brahmani and Baitarani with minor impacts from Mahanadi river.

The comprehensive ecological health assessment of Dhamra coastal

stretch in this study is to examine the deviation of multiple ecosystem
parameters including nutrient, primary productivity, biodiversity, and/or |
habitat. As the estuarine ecosystem is a nonlinear system, of which the
structure/services are interacting in complex dynamic ways & when the
components are damaged to different extents, consequent
mismatching among them tends to result in dysfunction, even a sudden
collapse of ecosystem observed (Chen et. al,, 2013)In fact,
understanding the complex relationship within an ecosystem along the

landforms is highly essential.
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Degradation of estuarine-sea ecosystem often occurs as syndromes of
simultaneous declines in multiple structure and services, an appropriate
evaluation in thedeviation of ecosystem's health both in structure and its
services from the desired status is a prerequisite to take appropriate steps
to restore it (Carpe_r_i_ter et. al,, 20086). A he_alﬁhy.sea-estuarine ecosystem;
where various components. (biological, physical and chemical) are
operating effectively to maintain a functioning system within the limits of
natural variability. It should also be resilient to some level of stress
(Rapport et al. 1998). Assessing estuary-sea ecosystem health (or
condition) requires a framework for setting the objective of the

assessment and by selecting, monitoring and reporting of appropriate

indicators that measure components of an estuary-sea ecosystem that
contribute to its overall health/conditions. Environmental monitoring in this
area for obtaining concrete findings will make a direct contribution
unraveling the complex nature of coastal pollution in this region and also

identifying the emerging coastal environmental governance challenges
for the future.
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Typical Estuarine Ecosystem IMPORTANCE OF DHAMRA MARINE
ECOSYSTEM

The Dhamra port, along the mainland north of the
Dhamra River mouth and west of Kanika Sands, is
located about 13 km away from the nesting
beaches of the Gahirmatha Marine Sanctuary in a
straight line. It falls along the extremely important
and fragile zone of Northern boundary of
Bhitarkanika Mational Park. The Brahmani and
Baitarani rivers meet and form the Dhamra River,

LOMOSHORE CURRENT
which then flows into the Bay of Bengal, forming an
estuary. The area is characterized by alluvial silt
. deposits due to regular tidal inundation and high
OCE

detritus content. The soil consists of clayey loam
with sand and a humus |layer on top:. The
mangroves support land accretion, slow down erosion and absorb nitrates and phosphates preventing
contamination of shore waters. The assign stretch is rich in biodiversity (More than 22 species of crabs including
Horseshoe crabs: Tachypleusgigas and Carcinoscorpiusrotundicauda, White-bellied Mangrove snake
Fardonialeucobalia, 14 species of amphibian species including Crab-eating Frog Fejervaryacancrivora, Dolphins:
Sousa chinensis, Orcaella, brevirostris, Stenellaattenuata, Delphinusdelphis and
Meophocaenaphocaenoides,etc.); a portion is also the hatching ground for Olive Ridley turtles particulary on
Ekakulanasi rookery after its separation from the mainland Ekakula. Ekakulanasi end is also very unstable due to
fluctuating and sudden changes in the cycle of erosional forces. The intensity of these forces is more facilitated by
the geographical configuration of the area. Beyond Ekakulanasi, the coastline is completely semicircular.
According to La Fond (1956}, there are wide changes in the physical and chemical properties of water of Bay of
Bengal and its circulation are the result of unique meteorological conditions associated with monsoon. Monsoon
completely changes the direction of the current and often changes the beach merphology is the common featurein
this area. Heavy siltation, riverine influx carrying pollutants from catchment areas makes this stretch more
deceitful. On other hand the Dhamra port is a new and growing port, having definite impacts on the coastal
ecosystem which may be upsurge in future.
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PRESSURES AFFECTING ESTUARINE-SEA ECOSYSTEM OF DH/

The Dhamra coast gets pressure cﬂnstarrtlyfmm discharges of Brahmani, Baitara
several rivulets of Brahmani. They caries the agricultural and urban runoff in to the sea, i
of the coast. The system pressure and probable degradation that the coast experienced and me“éﬁséc
resultant cycles might be due to rar‘npant fishing, pollution from landward discharges, dredging activity of Dhamra
port, marine fransport, associated barge discharges &accidents and also might be from drifting of sediments from
riverine systems.
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HOW THE REPORT CARD WAS PREPARED?

The protocal for the environmental monitoring,
sampling and analysis of Paradeep - Dhamra
coastal stretch of Qdisha State Pollution Control
Board, ICZMP, provides a standardized
approach to evaluate estuary-sea ecosystem
conditions/health by monitoring, analysis and
reporting based on best practice. Environmental
samples were collected, analyzed and subjected
for interpretation for outcomes. Water Quality
Standards were selected to evaluate the Water
Quality Index (WQl) for each zone. The
estuarine-sea ecosystem of Dhamra has been
considered into four (04) zones viz., (1) Bay
water (Maipurariver impact) (2) Mixing zone 1
(confluence of maipura) (3) Mixing zone 2 (River
Dhamra) and {4) Sea up stream towards Dhamra
port.

WHY MONITORED?

The report card was developed as an integral
part of the mandate of the World Bank fundad
ICZM Project, adopted by Odisha State Pollution
Control Board, in order to enhance the
understanding and management of coastal

arsenic and Ruoride intake

stretch of 80 KM from Paradeep to Dhamra in Bay of Bengal. As the Gahirmatha-sea ecosystem is a part of the
designated study area, marine sanctuary, quite vulnerable due to various activities; it is important to determine the
guality of water in terms of health, so that natural-resource-managers may oversee the condition of this ecosystem
and to target investment to improve ecosystem health.Thisreporting would also provide prominence to determine
appropriate managementactions, monitoring the effectiveness of management and contributing to the
ongoingmanagement of sea, estuaries and their catchments. The report card of estuarine-sea ecosystemn of
Chamra for the year 2015is prepared to understand and to improve the guality of health/conditions by addressing
differentissues arising out ofthis assessment.

WHAT IS ECOSYSTEM REPORT CARD?

Ecosystem health is determined by the response of the environment to natural and human inputs; may be defined as
the degree to which the actual state of an ecosystem diverges from an ideal state as described in management
objectives. A healthy estuarine and marine ecosystem is said to have the desired characteristics: key processes
operating to maintain stable and sustainable ecosystems, zones of human impacts that do not expand or deteriorate
and aquatic ecosystems (critical habitats) which remain intact. These characteristics are complex and really difficult
to measure the attributes comprehensibly. Whj}e compiling this report card, few key water quality as well as
biological indicators, which were determine e-period monitoring and analysis were considered and
compared to acceptable levels and of nationalar ernational reference conditions.

MEASURES OF REPORT CARD

PH, TEMPERATURE ‘TSS & TURBIDITY: Indicate water column charactans‘um and put both l:tirecr & indirect
impacton nutnentc:-.rcla and indirect impact ﬂnpnrﬂanr pmdLrﬂtlwty & 1nﬂuar3ﬁa in controlling the food aham andfbﬂd
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NUTRIENTS (NO2, NO3, PO4, SILICATE): Signify the status of presence of nutrient and its enrichment in the
ecosystem& suggest the extent of control on biological growth and health of the marine eco system.

POLLUTANTS (TOC, FE, MM, CD, PB, HG): Indicate potential biclogical responseto marine matrix contamination
(Toxicity)

CHLOROPHYLL, TC/FC: Indicate the health status of the marine ecosystemfor primary production and carbon cycle
ofthe ecosystem

DESIRED CONDITIONS & GUIDE FOR REPORT CARD

Desired conditions (Threshold) are based on available Guidelines, current scientific knowledge, and/or data and
trends, taking into account the influence of a variable climate from year to year. The table below outlines the desired
conditions developed or identified for each indicator and the source of this information.

Category ..'T"‘*""““' | Destra Sondition | Sourcecfel | CALCULATING THE REPORT CARD GRADE
.;“mt“’ ;“:“50 | z:imi FOR ESTUARINE-SEA CONDITIONS AT
———————i- s DHAMRA
Dissolved Oxygen =3 magl crCe
EDE BT I cacs The report card for estuarine-zea ecosystem of
= g e | ANZECG(2000) Paradeep is developed by comparing with
Turbidity B NTU i ANZECC(2000) standards for different indicators {Temperature,
166 T0aman T e pH, dissolved oxygen, BOD, TSS, Turbidity, TOC,
Water Hiata | =1 mai i ANZEGﬁ.l[EﬂUD]“f Nitrate, Phosphate, Silica, Chlorophyll-a, Fecal
Quality thham S0 man l ANzécqzuua} coliform, Fe, Mn, Hg, Pb and Cd) and derived
i [ Btomal Uiz é&ma},threshﬂlds scientifically. These indicators are
ol ioliarn 1 20 roe omi| crca - combined into an Overall Health Index, which is
Chlorophyll-a = 3.4 ugl | ANzZECC(zoon) Presentedas percentscore.
Mercury =1 gl ' cPce | HOW IS IT MEASURED?
Mangansse | =500 gl | CPCH The overall water quality index is calculated by
Iren - =500 pail | cPCB comparing the threshold of water quality
Lead = 1 pgll | cPCB standards to the average of the water quality
Cadmium =10 pgil | CPCB indicators for the period (Temperature, pH,

dissolved nxygan BOD, TSS, Turbidity, TOC, Nltrate Fhosphate, Silica, Chlorophyll-a, Fecal coliform, Fe, Mn, Hg,
Pb and Cd) specified for. Alternately the index is the computed average of the water quality indicators.

WHAT DO THE GRADES MEAN?

80-100% All water guality indicatars mest the
desirad levels of Standard: The water guality In thoss
Iecations tends to be very goad, mostoften leading to
very good habital condition for Marine lives

40-60% Blend of good and poor lﬂ?ﬂa of water
quahﬁ‘ mﬂmtam ﬁuamgn’fwmr in | }amﬁpns

0-001 'Iu’ew few or o water guality Indisator maai

Hesired |avels Quality of water 1 thess

lends to be very podr, most often leading 1 very Overview of Dhamra Coastal
poor habitat conditions forMannelives . Stratch with Estuaries



DISTRIBUTION OF DIFFERENT PARAMETERS IN THE ESTUARINE-SEA CONDITIONS AT DHAMRA
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OVERALL WATER QUALITY REPORT CARD OF THE ESTUARINE-SEA
CONDITIONS AT DHAMRA COASTAL STRETCH
ESTUARINE-SEA ECOSYSTEM CONDITION OF DHAMRA

The score of Dhamra coastal stretch broadly falls
into 'C' category. The influence of riverine impact is
more in this stretch. The result also corroborates
the same as the riverine; Dfs and Estuarine stretch
falls under more or less in same scale as43 % for
riverine influence, 45% both for estuarine zone and
Dis. The higher value of 47% in the mixing zone
Ufs,sign posted for additional impacts of port
activities, nearer to the assigned part. Storm water
contributes a high load of sediment, nutrients and
heavy metals to the Dhamra coastal stretch.
Discharges from boats, agricultural runoff & other
discharges from catchment area which enters with
riverine systems deteriorated the quality in the
estuary and also in the mixing zones (Grade-C),
which require different mitigation plan to restrict the
inflows of pressures to upgrade the quality,
ultimately to the ecosystem.

KEY MANAGEMENT RESPONSE STRATEGIES TOBEADOPTED INCLUDING AS FOLLOWS

1. Establishing hierarchical and mulli scalar inventary of hydrological, ecological, socioeconomic and institutional
features and ecosystem services to support management planning and decision making including different.
Stakeholders (Water Resource, Wildlife, Fisheries, IMD, Coast Guard, etc.) to understand the complexities of
the ecosystem.

2. Delalled studies with collaboration of different institute to calculate other aspects like silt movement and nutrient
dynamicity of the estuary-sea ecosystem to promote sustainable management practices.

3. Help to promote sustainable livelinood by maintaining nutritional security to ensuring health of the coastal
ecosystem and prometing institutional integration with other institutes such as Universities, llTs and other
working groups/stakeholders in this field for sharing of knowledge and formulating innovative strategies to
restore..
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PHOTOGRAPHS OF FIELD MONITORING AND SAMPLING OF DHAMRA COASTAL STRETCH IN 2015
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